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要旨要旨要旨要旨 

【【【【背景背景背景背景】】】】精神障害者のインターネット使用に関する情報は不十分である。本研究の目的は、

アスペルガー障害あるいは統合失調症を持つ人々におけるインターネットコミュニケーシ

ョンの使用法を調査することである。 

【【【【方法方法方法方法】】】】29名のアスペルガー障害の外来患者、32名の統合失調症の外来患者、および 97

名の健常ボランティアを対象に、アンケート調査を日本で実施した。本研究では、対象者

を 20から 39歳男性でインターネットを実際に使用している者に限った。 

【【【【結果結果結果結果】】】】アスペルガー障害の患者は、インターネットに接続する端末として、携帯電話よ

りパソコンを好み、匿名性の高いメディアを使用する傾向が強かった。また、対面コミュ

ニケーションよりインターネットを介した方がより正しくコニュニケーションできると考

えていた。統合失調症の患者は、対照群とほぼ同じ程度インターネットを使用していた。

彼らは、インターネット上でコミュニケーションをする際、未知の他者を信頼する傾向が

強い一方で、傷つけられたと感じる傾向も強かった。そして、精神症状の悪化に伴い、イ

ンターネットに含まれるリスクに対する敏感さが減少していた。 

【【【【考察考察考察考察】】】】アスペルガー障害をもつ人々が特定のメディアを過度に使用しないように注意を

払うことは重要だと考えられる。また、統合失調症をもつ人々に対しては、インターネッ

トのリスクについて十分な情報を提供することが重要である。 

 

 

 

 

 



Abstract 

Introduction: There is insufficient information about the Internet usage of 

psychiatric patients.  The aim of this study is to investigate the usage of Internet 

communication among subjects with Asperger's Disorder (AD) or schizophrenia.   

Methods: A questionnaire survey was carried out in Japan among 29 outpatients 

with AD, 32 outpatients with schizophrenia and 97 age-matched normal volunteers.  

This study limited the participants to young male adults (20- to 39-year-olds) using 

the Internet.   Results: People with a diagnosis of AD prefer personal computers to 

mobile phones as their Internet terminal, have an inclination to use anonymous 

media, and tend to think that they can communicate more correctly through the 

Internet than face-to-face communication.  People with a diagnosis of schizophrenia 

employ the Internet to a degree almost similar to controls, and tend to rely on 

unknown persons, but also sometimes feel hurt when communicating on the Internet.  

Moreover, their sensitivity to the risks of the Internet tends to decrease with the 

aggravation of their psychotic symptoms.   Discussion: It may be important to pay 

attention to the excessive use of some limited media by people with a diagnosis of 

AD.  Providing people with a diagnosis of schizophrenia with sufficient information 

about the risks of the Internet is also important. 
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1. Introduction  

The Internet has undoubtedly changed the way we communicate and has made the 

world remarkably smaller. Most notably, it especially allows people to communicate 

among themselves without necessarily knowing each other.  

Many studies have been carried out on Internet usage among general population, 

but  few on people with mental disorders.  It has not yet been sufficiently clarified 

how patients with Asperger’s Disorder (AD) or schizophrenia use the Internet to 

communicate with others.  Thus, investigation of this matter is urgently needed. 

Those with AD are reported to have a strong affinity for video games, and in 

some cases, for the screen monitor itself (Shane & Albert, 2008; Mineo et al., 2009).  

Also, the executive function performance of persons with AD is significantly higher 

in the test-setting through a PC than in a confrontation test (Ozonoff, 1995; Golan & 

Baron-Cohen, 2006).  Persons with AD tend to show a deficiency in comprehension 

of the implicit rules of communication, and prefer written over spoken 

communication (Green et al., 2000; Frith, 2004). 

Persons with schizophrenia reportedly also have difficulties in comprehending 

non-verbal information such as facial expressions (Sachs et al., 2004; Soria et al., 

2012).  It is also not rare to meet patients with schizophrenia who develop delusions 

or hallucinations around their Internet experiences. 

It may be especially worth mentioning here that in Japan, in spite of the 

exceptionally long average length of hospitalization in a psychiatric hospital, which 

is almost one year and is said to be the longest in the world (OECD Health Data, 
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2011), hospitalized patients are seldom allowed to use the Internet.  Therefore, the 

majority of patients who have just been discharged must return to a drastically 

changed Internet society they know too little of.  However, patients with AD are 

rarely hospitalized. 

It is also important to take account of the positive side of the Internet, and to 

consider how to support these patients through this technology.  For example, 

Spaniel et al. (2008) tried to demonstrate the effectiveness of an e-mail-assisted 

program for preventing the relapse of schizophrenia, suggesting the potential role of 

the Internet in the treatment of persons with this disorder.  For AD also, as Ploog et 

al. (2013) mentioned in their comprehensive review of computer-assisted 

technologies for persons with Autism Spectrum Disorder, we can expect positive 

effects of the Internet in supporting patients with AD.  To consider and evaluate the 

positive effects of the Internet for patients with schizophrenia or AD, it is essential 

to obtain basic data about their use of the Internet.  

The aim of this study is to compare the usage of the Internet by subjects with AD 

or schizophrenia, with that of age-matched normal controls.  We set the following 

four limits on the study in order to obtain data as accurate as possible. 

(1) Among the four general aims for using the Internet, communication, 

entertainment, searching information and commercial activities (Ministry of 

Internal Affairs and Communication, 2010), we focused only on communication, 

and excluded the other three usage aims. 

(2) Participants were limited to persons who use the Internet. 
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(3) In order to exclude differences based on employment rate, we investigated only 

private usage of the Internet. 

(4) To avoid the difficulty of gathering a sufficient number of female subjects with 

AD, only male subjects are investigated in this study. 

It should be recalled that in Japan, not only personal computers (PCs) but also 

mobile phones have been the main channel for accessing the Internet for more than 

15 years (Akiyoshi & Ono, 2008); this is slightly earlier than the popularization of 

broadband services.  Hence, we divided the two media and investigated them 

separately. 

 

Hypotheses 

We started this study with the following three hypotheses: 

H1: Subjects with AD use the Internet more than controls, and express themselves 

on it more than controls. 

H2: Subjects with schizophrenia use the Internet less than controls, and have a 

tendency to overestimate the risks of the Internet more than controls. 

H3: The above-mentioned tendency of schizophrenia becomes stronger with the 

aggravation of their positive symptoms. 

 

2. Methods 

A cross-sectional study was conducted for nine months from February to October 
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2011, in collaboration with 11 psychiatric facilities in Aichi Prefecture, Japan.  This 

study received approval from the ethics review committee of Nagoya University 

School of Medicine (No. 10-608). 

 

2.1. Participants 

The following three groups participated in this study: The AD-group consisted of 44 

patients; the schizophrenia group consisted of 36 patients (Sch-group); and the 

Control group consisted of 101 volunteers (C-group). 

Subjects with AD or schizophrenia were recruited through 11 psychiatric 

facilities (three public hospitals, three private hospitals and five clinics).  The 

attending psychiatrists of the concerned facilities recruited the patients meeting the 

following criteria in the order of their coming to consultations.  Healthy volunteers 

for controls were recruited from visitors and staff of 18 facilities (randomly selected 

from the telephone directory, e.g., theaters, sports facilities, factories, welfare 

facilities, etc.)  in Aichi Prefecture. 

The inclusion criteria for all subjects were: 1) males between 20 and 39 years, 2) 

living in Aichi Prefecture, and 3) using the Internet (including e-mail). 

The inclusion criteria for patients were: 4) currently outpatient and not 

hospitalized for the past six months or more, 5) without severe intellectual disability, 

6) with accurate information based on medical charts or parental recall of their 

childhood, and 7) diagnosed as AD or schizophrenia on the basis of DSM-IV-TR 

criteria. 
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Diagnosis of schizophrenia was made after ascertaining that the patients had no 

developmental problems, and that the age of onset was clearly later than the 

beginning of adolescence. 

 

2.2. Measurements 

Questionnaire for Internet use 

All participants completed a set of self-administered questionnaires which we 

developed (mainly based on the questionnaire of MIC, 2010) for assessing the use of 

the Internet.  As shown in Table 1, this questionnaire consists of five sections: 

"Profile," "General use of Internet," "Attitude and opinion about the Internet," 

"Detailed uses of the Internet through PC," and "Detailed uses of the Internet 

through mobile phone," divided into 33 questions.  Point scales were used for 

responding to all but 4 questions (questions 1, 2, 3, and 5). 

 

Autism-Spectrum Quotient Japanese version 

In order to assess autistic traits, we requested patients with AD to complete the 

Autism-Spectrum Quotient Japanese version (AQ-J; Wakabayashi et al., 2004), a 

self-administered questionnaire consisting of 50 items rated on a four-point scale.  

According to the indication of Kurita et al. (2005), we set the cutoff point at 26 for 

AQ-J in place of the 33 in the original version (Baron-Cohen et al., 2001). 
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PANSS 

The attending psychiatrists assessed the positive symptoms of patients with AD and 

patients with schizophrenia by the Positive Scale of the Positive and Negative 

Symptom Scale (PANSS). 

 

2.3. Analysis 

For a stricter selection of patients with AD, those scoring 3 or more on the 

"delusions" or "hallucinatory behavior" sections of the PANSS were excluded from 

the AD-group.  By the same token, patients with AD scoring 25 or less on AQ-J 

were excluded.  Additionally, inadequate answers (e.g., rating all items with the 

same number of points) were excluded.  Therefore, the final numbers of subjects we 

analyzed were 29 in AD-group, 32 in Sch-group and 97 in C-group (cf. Figure 1). 

Analyses were performed with IBM SPSS Statistics 19 (International Business 

Machine Corporation, Armonk, NY, USA).  We used univariate One-Way Analysis 

of Variance (ANOVA) to compare the groups in terms of age (question 1).  Fisher's 

exact test (Extended) was used to identify significant group differences in the rate of 

living alone, educational level, and the devices used to access the Internet (questions 

2, 3, and 5).  The scores in point scales were compared among the three groups 

using Kruskal-Wallis test and between the respective two groups using Mann-

Whitney test (Bonferroni multiple comparison).  In the Sch-group, the correlations 

between the scores of PANSS and the responses to "Attitude and opinion about the 

Internet" were assessed by Spearman's rank correlation coefficient. 
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3. Results 

Profile 

As shown in Table 2, there were no significant differences among the three groups 

regarding age, the rate of living alone, and educational level (questions 1, 2, and 3). 

The average number of persons with whom a participant communicated face-to-

face in the real community in a week was highest in C-group, and lowest in AD-

group (question 4).  There were significant differences between AD-group or Sch-

group and C-group, but not between AD-group and Sch-group (cf. Table 3). 

 

General use of Internet 

As shown in the Figure 2, 93.1% of patients with AD, 90.6% of patients with 

schizophrenia, and 92.8% of controls accessed the Internet through a PC, and there 

was no significant difference.  However, 79.3% of patients with AD, 87.5% of 

patients with schizophrenia, and 97.9% of controls accessed the Internet through a 

mobile phone, and there was a significant difference between AD-group and C-

group (question 5). 

As shown in Table 4, the number of family, relatives, friends and acquaintances 

(also known off-line) whom participants e-mailed in the last month were 

significantly lower in AD-group than in C-group.  Those numbers were also 

significantly lower in Sch-group than in C-group (question 6).  On the other hand, 

there was no significant difference among the three groups in the number of 
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strangers they e-mailed in the last month (question 7). 

The amount of time spent online per day through a PC was highest in AD-group, 

which was significantly different from C-group (question 8).  But the amount of 

time spent online per day through a mobile phone was lowest in AD-group, and 

there was a significant difference between AD-group and C-group (question 9). 

 

Attitude and opinion about the Internet 

Some significant differences were found only in answers to the following three 

questions: 

 About question 13, "I can inform others what I want to say more correctly 

through the Internet than face-to-face communication," the average rank was 

significantly higher (that is to say a higher tendency to answer “yes”) in AD-group 

than in C-group (U=963.5, P=0.012). 

About question 16, "I am frequently hurt when communicating on the Internet," 

the average rank was significantly higher in Sch-group than in C-group (U=1,066.0, 

P=0.011).  

And about question 17, "When I communicate with people whom I have not met 

directly on the Internet, I regard almost all of them as trustworthy," there was no 

significant difference in the average ranks of the groups (H=4.73.0, P=0.094), but 

the rate of "agree" answers ('definitely agree' and 'somewhat agree') was 

significantly higher in Sch-group than in C-group (χ
2=10.67, P=0.002). 
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Detailed uses of the Internet through PCs/mobile phones 

As shown in Table 5, there were five significant differences between AD-group and 

C-group.  Patients with AD posted messages on BBS, and received from BBS and 

blogs significantly more frequently than controls through PCs (questions 20, 21, and 

23).  On the other hand, patients with AD posted and received e-mail through mobile 

phones significantly less frequently than controls (questions 26 and 27).  However, 

there were no significant differences, either between Sch-group and C-group, or 

between AD-group and Sch-group. 

 

PANSS 

For Sch-group, we examined the correlation between the scales of respective items 

of Positive Scale of PANSS and answers to questions about attitude and opinion 

concerning the Internet.  As a result, significant negative correlations were found 

between the severity of delusions and the answers to the following two questions, "I 

regard the worldwide spread of the Internet as risky (question 11)" (ρ=-0.385, 

P=0.030), "I think it is difficult to protect one’s privacy on the present Internet 

(question 12)" (ρ=-0.589, P<0.001), and also between the degree of hallucinations 

and the answers to question 12 (ρ=-0.375, P=0.033). 

 

4. Discussion 

Number of persons e-mailed 

In either AD-group or Sch-group, the average number of persons with whom 
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subjects had contact face-to-face, and the number of known persons (e.g., family, 

relatives, friends and acquaintances) whom the subjects had e-mailed, were 

significantly smaller than C-group.  However, there were no significant differences 

between any two groups in the number of strangers (known only on-line) whom the 

subjects had e-mailed in the last month.  We may consider that for subjects with AD 

or schizophrenia, communication with strangers by e-mail has relative importance.  

This might bring about a welcome expansion of their communication, but we should 

consider certain risks involved, which we will refer to below. 

 

Asperger's Disorder 

Regarding the subjects with AD, we can derive three interesting points from the 

results. 

First, patients with AD prefer to use PCs rather than mobile phones for Internet 

communication.  It is said that the mobile phone as an Internet terminal has two 

opposing aspects because of its very mobility (Ishii, 2006).  That is to say, mobile 

phones can bring freedom for users when they wish to communicate, but it 

constrains them when they do not.  Thus, patients with AD may be annoyed by the 

constraining aspect of mobile phones.  

Investigation of the detailed use of each terminal revealed that patients with AD 

significantly less frequently posted and received e-mails than controls via mobile 

phones.  Based on their study, Miyata & Kobayashi (2008) suggested that mobile 

phone e-mail is rather useful for maintaining existing strong ties.  This suggestion 
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may explain our result showing the preference for PC among patients with AD, who 

generally do not have so many strong ties with others. 

As mentioned in the Introduction, the e-mail communication via mobile phone in 

Japan has developed uniquely as a communication tool among intimate friends, 

especially young people.  The use of pictograms and abbreviations is very common, 

and users must obey their implicit particular rules.  Therefore, patients with AD may 

not have caught onto this trend. 

Second, there is a high frequency of BBS and blog use via PC among patients 

with AD.  The BBS is a media in which either the writers or readers generally 

remain unknown, and in blogs, the names of the readers are anonymous.  On the 

other hand, the e-mail is a media in which both the writers and readers are usually 

restricted to limited individuals.  Ishii (2006) has said that "the PC-based Internet is 

more useful for communicating with strangers."  Thus, subjects with AD may tend 

to avoid media in which the names of the concerned parties are revealed. 

Some authors indicated that young people with Autism Spectrum Disorder tend 

to avoid the use of information technology such as social media (e-mail, chat) in 

comparison with IT in the entertainment field (Durkin et al., 2010; Mazurek et al., 

2012; Mazurek & Wenstrup, 2013).  Interestingly, we found that even among those 

with AD, the use of BBS and blogs, which are anonymous media, is more frequent 

than that of normal subjects. 

Third, patients with AD replied in the affirmative to the question 13, "I can 

inform others what I want to say more correctly through the Internet than face-to-
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face communication" significantly more often than controls.  As Internet 

communication is mainly based on written language, it is possible that the patients 

with AD is freed from the constraint of the coexistence of verbal and nonverbal 

communication by the Internet, and his/her handicap is thereby reduced. 

It is conceivable that patients with AD use the Internet communication by choice, 

thinking that they can communicate more correctly on the Internet.  However, they 

may be inclined to use the Internet media in which they can remain anonymous and 

express their views freely on their favorite topics.  As patients with AD tend to have 

a restricted range of interest, it may be important to pay attention to their excessive 

use of certain limited Internet media.  But one must also remember that they may 

well express themselves too vigorously on the Internet, and, as a result, become a 

target of cyber bullying.  Kowalski and Fedina (2011) indicated that patients with 

ADHD or AD are prone to be victims of cyber bullying. 

 

Schizophrenia 

We can derive three interesting points regarding schizophrenia. 

First, among patients with schizophrenia using the Internet, we found no 

significant difference in the amount of time spent online and in the frequency of 

Internet communication compared to controls.  Only the number of known persons 

they had e-mailed was significantly smaller than controls.  So, contrary to our 

hypothesis 2, it is suggested that with this one exception, subjects with 

schizophrenia use the Internet almost to the same degree as general population.  This 
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led us to consider possible use of Internet communication in the treatment setting, a 

topic which several authors studied recently.  For example, Steinwachs et al. (2011) 

indicated the efficacy of communication training with a Web-based tool to improve 

actual communication in the consultation setting.  Granholm et al. (2012) reported 

that mobile-device intervention improved medication adherence and social 

communication among single-living subjects with schizophrenia.  Spinzy et al. 

(2012) stated that the Internet might serve as a tool for rehabilitation. 

Second, patients with schizophrenia tend to rely on unknown persons on the 

Internet.  Yet, they also tend to feel hurt from Internet communication.  As indicated 

in the early description of the "Schizoid" by Kretschmer (1921), the coexistence of 

pliability and sensitivity is one of the fundamental features of the schizoid 

personality.  It is conceivable that subjects with schizophrenia have both credulity 

and vulnerability concerning Internet communication. 

Third, the aggravation of positive symptoms among patients with schizophrenia 

is not likely to work as a brake on their usage of Internet communication.  This is a 

strong warning to avoid the excessive use of the Internet that may develop with an 

aggravation of positive symptoms.  In their qualitative study, Schrank et al. (2010) 

enumerated the following factors as subjective reasons for why patients with 

schizophrenia avoid Internet use: inability to deal with the abundance of information, 

problems with concentration, fear of symptom provocation, and stimulus overflow.  

We may suppose that their awareness of those difficulties is weakened with the 

aggravation of positive symptoms. 
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Given the inescapable current Internet diffusion, persons engaged in the 

assistance of patients with schizophrenia must discuss the safe and effective use of 

the Internet.  In helping them to use Internet communication, it is essential to 

provide them with sufficient information about the risks of the Internet.  It might be 

useful, for example, to provide them with a Social Network Service with limited 

entry to become gradually accustomed to communications via the Internet. 

Lastly, our study revealed some differences either between AD-group and C-

group or between Sch-group and C-group, but no significant differences between 

AD-group and Sch-group.  That may be partially because differences between 

patients with AD and patients with schizophrenia were obscured ― the Sch-group in 

this study consisted of chronic outpatients (average year from onset was 9.6 

(SD=4.2)), who might have some similarities with patients with AD.  The small 

sample size, of course, is another reason. 

 

5. Limitations 

Admittedly, the key limitation of this study is its small sample size. 

Second, from the four items of classification of Internet use, we focused only on 

communication, so we could not know the current situation of the other three usages 

(entertainment, searching information, and commercial activities).  In fact, it 

becomes difficult to clearly classify aims for the use of the Internet because of the 

appearance of various Internet media such as SNS, microblog, etc., for which the 

purposes of use are not necessarily definite.  That is the very reason why our study 
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focused mainly on the use of e-mail: the purpose of use is relatively clear.  However, 

the importance of e-mail in the present-day Internet is clearly decreasing. 

Forthcoming research must investigate more closely the usage of other media. 

Third, since the participants in our study were limited to persons actually using 

the Internet, our investigation cannot reveal how many subjects on the whole use the 

Internet. 

Fourth, although we limited our study to the usage of the Internet for private 

communication, it is not easy for participants to distinguish private communication 

from other usages.  Therefore, some ambiguity in the definition of private 

communication inevitably remains. 

Fifth, the investigation of women was left as a future problem. 

 

6. Conclusions 

We carried out a cross-sectional comparative study about Internet communication 

among subjects with Asperger's Disorder or schizophrenia and controls.  We 

conclude that hypothesis 1 is only partially supported.  Compared to controls, 

subjects with AD use the Internet communication via PC more but via mobile phone 

less.  We noted an imbalance in their usage of Internet communication. 

As for schizophrenia, hypothesis 2 was not supported.  Subjects with 

schizophrenia employ the Internet almost to the same degree as general population.  

They do not tend to overestimate its risks, but rather tend to trust unknown persons 

they get to know on the Internet. 
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Hypothesis 3 is rejected.  The more positive symptoms of patients with 

schizophrenia are aggravated, the less they think about the dangers of the Internet. 
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Table 1 
Thirty-three questions of  the questionnaire used in this study 
Profile 

1. Age 
2. Living alone 
3. Educational level (college education or more) 
4. Number of persons with whom participant communicated face-to-face in the real 

community in the last week 
General use of Internet 

5. Devices used to access the Internet (PC† and/or mobile phone‡) 
6. Number of family, relatives, friends and acquaintances (also known off-line) that 

participant e-mailed in the last month 
7. Number of strangers (known only on-line) that participant e-mailed in the last month 
8. Amount of time spent on-line per day through PC† 
9. Amount of time spent on-line per day through mobile phone‡ 

Attitude and opinion about the Internet§ 
10. ‘ I regard the worldwide spread of the Internet as desirable.’  
11. ‘ I regard the worldwide spread of the Internet as risky.’  
12. ‘ I think it is difficult to protect one’s privacy on the present Internet.’  
13. ‘ I can inform others what I want to say more correctly through the Internet than face-

to-face communication.’ 
14. ‘Emotional troubles arise more frequently from Internet communication than from 

face-to-face communication.’ 
15. ‘ I frequently hurt other people without intending to through Internet communication.’  
16. ‘ I am frequently hurt when communicating on the Internet.’  
17. ‘When I communicate with people whom I have not met directly on the Internet, I 

regard almost all of them as trustworthy.’ 
Detailed uses of the Internet through PC† 

18. Frequency of use of e-mail (posting) 
19. Frequency of use of e-mail (receiving) 
20. Frequency of use of BBS¶ (posting) 
21. Frequency of use of BBS¶ (receiving) 
22. Frequency of use of Blog (posting) 
23. Frequency of use of Blog (receiving) 
24. Frequency of use of SNS¶ (posting) 
25. Frequency of use of SNS¶ (receiving) 

Detailed uses of the Internet through mobile phone‡ 
26. Frequency of use of e-mail (posting) 
27. Frequency of use of e-mail (receiving) 
28. Frequency of use of BBS¶ (posting) 
29. Frequency of use of BBS¶ (receiving) 
30. Frequency of use of Blog (posting) 
31. Frequency of use of Blog (receiving) 
32. Frequency of use of SNS¶ (posting) 
33. Frequency of use of SNS¶ (receiving) 

†: PC (personal computer ) including notebook PC and tablet PC. 
‡: mobile phone including smart phone. 
§: A four-point scale (1 = definitely disagree, 2 = somewhat disagree, 3 = somewhat agree, and 4 = 
definitely agree) was used for responding. 
¶: BBS = Bulletin Board System; SNS = Social Networking Service. 
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Table 2 
Age, living alone rate, and educational level 

Questions 
AD† 

(n = 29) 
Sch† 

(n = 32) 
Control 
(n = 97) 

test 
statistics‡ P-value‡ 

1. Age (years, ±SD) 
29.07 

(± 5.68) 
30.91 

(± 4.51) 
29.34 

(± 5.08) F = 1.34 0.27 

2. Living alone (%) 31.03 12.50 21.65 χ
2 = 3.10 0.22 

3. Educational level ― college education or more (%) 65.52 59.38 49.48 χ
2 = 2.71 0.28 

†: AD = Asperger’s Disorder; Sch = Schizophrenia. 
‡: Scores were compared among the three groups using ANOVA or a chi-square test. 
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Table 3 
Number of persons in off-line communication 

Questions 
Average of the ranks† 

test 
statistics† P-value† AD‡ 

(n = 29) 
Sch‡ 

(n = 32) 
Control 
(n = 97) 

4. Number of persons with whom participant communicated 
face-to-face in the real community  in the last week. 58.36 66.28 90.18 H = 15.20 < 0.01 ** 

 43.81  69.39 U = 835.50 < 0.01 ** 

  50.47 69.79 U = 1,087.00 < 0.01 ** 

** P < 0.01. 
†: Scores were compared among the three groups using Kruskal-Wallis test and between the respective two groups using Mann-Whitney test 
(Bonferroni multiple comparison).  As to Mann-Whitney, only the significant results (bold italic) are shown.  
‡: AD = Asperger’s Disorder; Sch = Schizophrenia. 
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Table 4 
Number of persons in on-line communication and amount of time spent on-line 

Questions 
Average of the ranks† 

test 
statistics† P-value† AD‡ 

(n = 29) 
Sch‡ 

(n = 32) 
Control 
(n = 97) 

6. Number of family, relatives, friends and acquaintances (also 
known off-line) that participant e-mailed in the last month 60.16 58.11 92.34 H = 20.78 < 0.01 ** 

 44.31  69.24 U = 850.00 < 0.01 ** 

  43.47 72.10 U = 863.00 < 0.01 ** 

7. Number of strangers (known only on-line) that participant e-
mailed in the last month 

80.02 75.28 80.74 H =  0.75 0.69  

8. Amount of time spent on-line per day through PC 97.15 76.78 65.35 H =  12.50 < 0.01 ** 

 78.33  53.20 U = 693.00 < 0.01 ** 

9. Amount of time spent on-line per day through mobile phone 47.65 66.50 81.82 H = 14.25 < 0.01 ** 

 37.54  64.82 U =587.50 < 0.01 ** 

** P < 0.01. 
†: Scores were compared among the three groups using Kruskal-Wallis test and between the respective two groups using Mann-Whitney test 
(Bonferroni multiple comparison).  As to Mann-Whitney, only the significant results (bold italic) are shown.  
‡: AD = Asperger’s Disorder; Sch = Schizophrenia. 
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Table 5 
Frequency of use of four Internet services (e-mail, BBS, blog, SNS) in each group 

Device Internet 
services 

Question No. 
and direction 

Average of the ranks of 
frequency† test 

statistics‡ P-value‡ 
AD§ Sch§ Control 

PC e-mail 18. Posting 71.85 77.00 72.87 H = 0.27 0.872  
 19. Receiving 72.56 80.29 71.29 H = 0.97 0.615  
BBS¶ 20. Posting 90.00 70.34 69.57 H = 6.29 0.043 *  
  71.67  55.20 U = 873.00 0.015  *  
 21. Receiving 98.02 74.17 65.93 H = 12.42 0.002 **  
  78.81  53.06 U = 680.00 < 0.001 ***  
blog 22. Posting 82.02 69.34 72.28 H = 1.81 0.404  
 23. Receiving 98.15 80.26 63.93 H = 15.09 < 0.001 ***  
  80.72  52.48 U = 628.50 < 0.001 ***  
SNS¶ 24. Posting 69.96 70.22 75.62 H = 0.69 0.709  
 25. Receiving 71.59 67.24 76.09 H = 1.17 0.557  

Mobile 
phone 

e-mail 26. Posting 44.46 65.29 82.95 H = 18.30 < 0.001 ***  
  33.50  65.79 U = 494.50 < 0.001 ***  
 27. Receiving 47.02 65.16 82.37 H = 16.50 < 0.001 ***  
  35.83  65.23 U = 548.00 < 0.001 ***  
BBS 28. Posting 65.59 66.77 76.43 H = 1.81 0.404  
 29. Receiving 71.50 65.25 76.42 H = 1.68 0.431  
blog 30. Posting 72.00 67.79 75.55 H = 0.97 0.615  
 31. Receiving 66.87 79.50 73.34 H = 1.21 0.547  
SNS 32. Posting 63.37 67.91 77.60 H = 3.05 0.218  
 33. Receiving 60.22 71.16 77.41 H = 3.46 0.178  

* P < 0.050; ** P < 0.010; *** P < 0.001. 
†: Higher index indicates more frequent use. 
‡: Scores were compared among the three groups using Kruskal-Wallis test and between the respective two 
groups using Mann-Whitney test (Bonferroni multiple comparison).  As to Mann-Whitney, only the 
significant results (bold italic) are shown.  
§: AD = Asperger’s Disorder; Sch = Schizophrenia. 
¶: BBS = Bulletin Board System; SNS = Social Networking Service. 
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Figure 1 

 

 

Figure 1. Summary of participant flow. 
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Figure 2 

 

 

Figure 2. Utilization rate of devices for the Internet in each group (question 5). 
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