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ABSTRACT
Introduction: The advances in the concept of Autism are among the most significant developments in the recent history of psychiatry. Psychiatric literature in the Arab world needs to put more emphasis and to encourage the local research in this area. This pilot study is adopting the wider concept of the Autistic Spectrum Disorders (ASD). Aims: This study aims to introduce a new questionnaire i.e. The Autistic-Spectrum Quotient Questionnaire (AQ) to the psychiatric literature in the Arab World. The (AQ) questionnaire has been translated to Arabic and used on Egyptian participants. The questionnaire could not be formally validated as this is beyond the scope of this pilot study. The study has also been designed to find out if highly functioning Egyptian students could have some “autistic traits” and if these traits are of any clinical significance. Method: 202 students from different colleges at Zagazig University in Egypt have fully completed the Autistic-Spectrum Quotient Questionnaire (AQ). The students have also completed the Arabic version of the General Health Questionnaire (GHQ-30) as a measure of any associated psychological distresses.  Results: The average Autistic-Spectrum Quotient (AQ) total score is 22.72 (SD 4.44) which followed normal distribution. The General health Questionnaire (GHQ) average total score is 34.43 (SD 13.09). A positive correlation has been found between the AQ total scores and GHQ total scores (Pearson’s correlation one tailed test: P = 0.036). Results suggest that autistic traits as expressed by the score of AQ do present in a differed range in Egyptian students not dissimilar from the British and the Japanese studies. The autistic traits have been positively correlated to psychological distress as expressed by the score of GHQ. Conclusion: The conclusion of the study suggests that the AQ is a potentially useful tool to assess autistic traits in highly functional individuals in Egyptian subjects. Tracing such traits in such individuals can be of significant clinical importance and would be a significant addition to clinical assessment methods which would enrich our knowledge of human behaviour. 
INTRODUCTION
The criteria of autism have evolved over the almost 60 years since Kanner and Asperger first introduced the term autism for childhood disorders of social interaction. In response to research findings, there has been a progressive widening of diagnostic criteria [1].  Kanner and Eisenberg [2] identified as the two key features of autism; social aloofness and insistence on sameness, and to these Rutter [3] added impairment in language development. Wing and Gould [4] introduced the notion of an autism spectrum, covering a range of ability levels and severities, but characterised by qualitative impairments in social, communicative and imaginative development. It is this ‘triad’ of impairments that is captured in current international classification systems of the World Health Organisation’s, “International Classification of Diseases”, 10th edition (ICD-10) [5], and the American Psychiatric Association’s “Diagnostic and Statistical Manual,” 4th edition (DSM-IV) [6]. These reflect agreement in the field that Autistic Spectrum Disorders (ASDs) are characterised by early emerging (before 3 years old), qualitative (i.e. abnormal and not merely delayed development) impairments in social interaction, communication (and imagination); with restricted and repetitive interests and activities [7].
In recent reports, the prevalence of autism has varied widely from 5 to 67 cases per 10 000 children, an increase compared with the 3.5–4.5 cases per 10 000 children reported in the 1970s [8,9]. This high prevalence is consistent with a number of recent reviews that agree that the ASD affect approximately 60 per 10,000 under 8 years, of whom 10-30 per 10,000 children have narrowly defined autism [9-12].  The increase in prevalence might indicate a true increase in incidence, but most of the increase can be accounted for by changes in case-finding methods and diagnostic criteria, and by differences in sample sizes, and the age range and intellectual ability of the populations studied [13]. The increase in numbers identified has led to a corresponding increase in demand for services. This is thought to be an effect of the broadness of the concept of autism from classical autism as a rare specific syndrome to become Autistic Spectrum [14]. 
The term  ‘autistic spectrum disorder’ (ASD) provides a clearer representation of the continuity between autism and related disorders within the spectrum [4,15] thus acknowledging the importance of the varied manifestation of these core deficits and the need to plan for the assessment, diagnosis and provision of intervention and support services for the much larger number of individuals and their families than might have been previously considered.

Development of the Autistic Spectrum Disorder (ASD) concept:
Autism was first recognized by Leo Kanner [16]. Although children with autism had undoubtedly previously been observed [17], it was Kanner’s particular genius to so precisely describe the condition. At the same time certain of his initial impressions were incorrect, for example his use of the term autism introduced an (originally) unintended confusion with schizophrenia and assumed that the children had normal intellectual potential. Sub​sequently, it became clear that autism and schizophrenia were distinct and that attribution of low IQ scores to ‘poor testability’ were incorrect [18]. Kanner also mentioned that parents were very well educated and successful; this led to a notion, common during the 1950s, that autism might somehow result from deviant patterns of care. A large body of evidence shows that this is most certainly not the case [19]. It is clear that families of children with autism come from all social classes and circumstances [20]. 
In the year following Kanner’s description, a medical student, Hans Asperger [21], described four boys with marked social problems, unusual perseverative interests, and motor clumsiness. Although unaware of Kanner’s work, Asperger used the term ‘autistic psycho​pathy’ to describe this condition. Unknown to the English-speaking world for many years, his description had points of difference, as well as similarity, to Kanner’s report. For example, verbal abilities tended to be an area of strength, concerns typically did not arise until later in the preschool period, and there was a tendency for the condition to run in families—particularly in fathers. Lorna Wing’s report [22] of Asperger’s work and publication of a series of cases brought wider attention to the diagnostic concept. The validity of this condition, particularly apart from higher functioning autism, remains the topic of much debate [23]. A major complication has been the marked differences in the ways in which the concept has been used and its potential overlap with other diagnostic concepts (e.g. schizoid personality [24], semantic–pragmatic disorder [25], and right hemisphere learning problems [26]. As a result, the literature on this condition is difficult to interpret, although several areas of potential differences from autism have been identified (e.g. neuropsychological profiles [27] and family history [28]. 

Heller [29] reported children who had a period of several years of normal development prior to a marked regression with loss of skills in multiple areas and minimal recovery. He initially termed the condition dementia infantilis; subsequently it has been referred to as Heller’s syndrome, disintegrative psychosis, or childhood disintegrative disorder [30]. Once it develops the condition is indistinguishable from autism [31], but it is accorded separate diagnostic status since it appears distinctive in terms of onset and course [23]. In 1966, Andreas Rett described an unusual syndrome in girls. In addition some features suggestive of autism were present [32]. His findings were replicated and extended by Hagberg et al [33]. 

In the seventies of the last century, Lorna Wing completed her epidemiologic work on autism in Camberwell and delineated more carefully a subgroup of children with autism and autistic-like conditions [4]. Lorna Wing demonstrated a link, not between autism and schizophrenia, but rather, between autism and mental retardation. Wing also clearly formulated the notion of a triad of impairments—in socialization, in social communication, and in social play. This triad, then, translated into the concept of “pervasive developmental disorders” (PDDs) characterized by a similar (but somewhat different) triad. The term PDD became included in the official classification system of the American Psychiatric Association (APA) in 1980. In 1988, Wing [34] has argued that rather than thinking rigidly in terms of a discrete syndrome of autism, we should be aware that there is a continuum of autistic disorders. She regards social impairment as the core symptom of such disorder. Children with this social impairment are characterised by a triad of deficits in social development. In each of these domains, a wide range of severity of impairment is recognised. Wing would regard a child as falling on the autistic continuum provided they showed this triad of social impairment, irrespective of other symptoms. However, she noted that impairments in other areas do tend to co-occur with the social triad, in particular repetitive and stereotyped activities, poor motor coordination and abnormal responses to sensory stimuli. 

The World Health Organisation (WHO) and the American Psychiatric Association (APA) have defined Autism Spectrum Disorders (ASD) to mean the group of Pervasive Developmental Disorders (PDD) characterised by qualitative abnormalities in reciprocal social interactions and in patterns of communication, and by a restricted, stereotyped, repetitive repertoire of interests and activities. These qualitative abnormalities are a pervasive feature of the individual's functioning in all situations, although they may vary in degree [5,6]. Atypical autism in ICD-10 and DSM-IV has been included under the category of: ‘Pervasive developmental disorder not otherwise specified’ (PDD-NOS).  PDD-NOS refer to what is a residual diagnostic category. ICD-10 provides the possibility for various forms of special coding—for example, failure to meet the onset criteria for autism, failure to meet developmental/behavioural criteria, failure to meet both, and so forth. Essentially this diagnostic concept refers to a ‘sub-threshold’ condition that has similarities to autism and the other explicitly defined PDDs but which does not meet criteria [23]. At the same time, several cross-sectional studies were being published showing symptom patterns in Asperger syndrome, atypical autism, and disintegrative disorder different from those seen in autism [35-38]. The DSM-IV task force completed a review of this literature [39], and the new DSM-IV again specified several other types of PDD, including AS, disintegrative disorder, and Rett syndrome. PDD-NOS was retained and could also be referred to as atypical autism [6]. 

However, with greater understanding and greater precision in the diagnosis of autism in the 1980s and early 1990s, there was a growing realization that many children who had autistic symptoms failed to meet criteria for that diagnosis. There was also dissatisfaction with the term “PDD-NOS,” particularly among parents, who did not appreciate being told that their child had a “non-specific disorder”. They were in fact looking for something specific to explain their child’s developmental difficulties and to give them a concrete plan for intervention [40].
An alternative to classifying is to adopt a dimensional model. It is possible to view autism (or PDD) as a categorical distinction, in the broad sense, from other emotional and behavioural disorders, with the various types of PDD differing along a single underlying dimension of severity. This is, in fact, the theoretical model underlying the notion of autistic spectrum disorders. In this context, severity is usually measured using some cognitive measure, such as IQ or verbal ability, and the distinctions between PDD subtypes is largely arbitrary. For example, lower-functioning individuals with autism tend to have lower IQ and more severe autistic symptoms, whereas those at the other end of the spectrum (AS) or high-functioning autism) tend to have fewer autistic symptoms and to be brighter. 

In fact, the utility or “validity” of classifying individuals as high- and low-functioning has quite a bit of evidence. Many studies have reported that lower-functioning individuals have more symptoms than those who are higher-functioning [41,42]. They also differ on etiological parameters [43], on natural history and outcome [44], and on response to treatment. A massive study undertaken by Rapin and others [45] of a large number of preschool children clearly demonstrates the existence of two “taxa,” or subgroups, of children with autism: higher-functioning and lower-functioning. Ironically, the clinical distinction that has the most evidence of validity—that is, high versus low functioning—is not captured by either of the two official classification systems (DSM or ICD). 

The Broader Autism Phenotype (BAP):
The Broader Autism Phenotype (BAP) is a sub-clinical set of personality and other features that is thought to index familiality and/or genetic liability to autism [46].  These subtle abnormalities include social and communication impairments, as well as repetitive and stereotyped behaviours [47-49]. The precise boundaries and components of this lesser variant of autism are nevertheless still debated [50]. Social abnormalities have been found to include: lack of affection, social dysfunction, impaired friendships, impaired social play, odd behaviour and impaired conversation [50,51]. Developmental language abnormalities, particularly language delay, language pragmatics [52] and language based cognitive deficits [48], also appear to be increased in siblings of probands with PDDs. Obsessional and repetitive behaviours in a clear-cut form seem to occur in only a small minority of relatives of autistic probands, and usually in association with either social or communication difficulties [47]. These also include: circumscribed interests, rigidity, obsessions/compulsions and repetitive interests and activities [50].

In the past the notion of a genetic basis to autism was dismissed because the disorder did not appear to run in families. In a genetic disorder, it is usually expected to find evidence of the same condition in parents and their children, and in affected cases and their siblings, yet in autism it is unusual to find families where more than one individual is affected. Indeed, people with autism are unlikely to have children, because their social impairments make it difficult to establish close relationships with others. Nevertheless, over the years there have been repeated suggestions that parents of children with autism may themselves show unusual traits reminiscent of autism, such as difficulties with social interaction and communication. In the past, there was a tendency to assume that abnormalities in parents were either direct causes of a child's autistic behaviour (e.g., the notion of the 'refrigerator parent' who is unable to engage emotionally with a child), or were reactions to the stress of rearing a child with a serious developmental disorder. However, over the last decade of the twentieth century new evidence has emerged to indicate that associations between unusual characteristics in a parent and autism in a child are likely to be genetically mediated [53].

Of particular interest in the debate over the nature and range of expression of the underlying genetic liability for autism have been studies suggesting that there is a higher than expected rate of some psychiatric disorders in the relatives of autistic individuals. Some family studies, employing comparison groups and direct psychiatric assessment, have shown high rates of some psychiatric disorders in relatives ascertained through a single autistic probands [54-59].
Widening the concept of Autistic Spectrum to include normality:
Some researchers emphasised the view, which still under debate, that the spectrum including Autism and AS can be seen differently in a wider perspective to be a part of a bigger spectrum of social-communication disability. In this bigger spectrum, Asperger Syndrome lies as a “bridge” between Autism and Normality [22,34,60,61]. The continuum view shifts thinking away from categorical diagnosis and towards a quantitative approach [62].  This approach allows to identify “autistic traits” in normally functioning individual e.g. relatives of autistic patients.

Baron-Cohen and colleagues [62] developed a new instrument called: the Autism-Spectrum Quotient (AQ). The AQ is a self-administered instruments for measuring the degree to which an adult with normal intelligence has the traits associated with the autistic spectrum Individuals. Baron-Cohen and colleagues [62] tried by developing this scale to identifying the degree to which any individual adult of normal IQ may have ‘autistic traits’, or what has been called ‘the broader phenotype’ [63]. This would be useful for both scientific reasons (e.g., establishing who is “affected” and who is not, or the degree of “caseness” of an individual, in scientific comparisons), and potentially for applied reasons (e.g., screening for possibly “affected” individuals to assist in making referrals for a full diagnostic assessment). For both of these reasons, the Autism-Spectrum Quotient was developed. The instrument’s name was chosen because of the assumption, mentioned above, that there is an autism spectrum [34].  
Baron-Cohen and colleagues [62] assessed four groups of subjects: adults with Asperger syndrome (AS) or high-functioning autism (HFA); randomly selected controls; students in Cambridge University; and winners of the UK Mathematics Olympiad. The study proved that the AQ is a valuable instrument for rapidly quantifying where any given individual is situated on the continuum from autism to normality. 
Bishop and colleagues [53] used the Autism Spectrum Quotient (AQ), to assess features of the broad phenotype in adults, with parents of people with autism, to see whether they would be more likely to obtain extreme scores than a control group. The AQ was administered to parents of 69 people with an autism spectrum disorder and parents of 52 controls. On two of the five subscales of the AQ, social skills and communication, parents of people with autism obtained higher scores than control parents. The other three scales, attention to detail, attention switching, and imagination, did not differentiate groups. The correlation between social skills and communication scales was .663. Bishop and colleagues [53] concluded that the AQ scales can be combined to give an index of broad phenotype. The AQ appears to be sensitive to the broad phenotype, provided attention is restricted to the social skills and communication scales.
Wakabayashi and colleagues [64] report on a Japanese version of the AQ instrument (AQ-J). Three groups of Japanese subjects were assessed. Group 1 (n = 57) consisted of adults with Asperger Syndrome (AS) or high-functioning autism (HFA). The other two groups were control groups. Subjects of Group 2 (n = 194) were normal adults and those of Group 3 (n = 1 050) were students selected from five Universities in Tokyo and Chiba. The adults with AS/HFA had a mean AQ score of 37.9 (SD = 5.31), which was significantly higher than the two control groups (Group 2: X = 18.5, SD = 6.21, and Group 3: X = 20.7, SD = 6.38). While eighty-eight percent of the adults with AS/HFA scored more than 33 points, only 3% of subjects in the two control groups indicated those points. Among the controls, males scored slightly but significantly higher than females. The reliability of the AQ in both test-retest and inter-rater measures were significantly high.
Kurita and colleagues [65]  administered the Japanese version of the AQ (AQ-J) to 25 normally intelligent high-functioning pervasive developmental disorder (HPDD) patients (mean age, 24.2 years; 24 male, one female) and 215 controls (mean age, 30.4 years; 86 male, 129 female) randomly selected from the general population. The AQ-J had satisfactory internal consistency reliability (Cronbach's 
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> 0.70 in the two groups), testretest reliability, and discriminate validity [i.e. the AQ-J score was significantly higher in the HPDD (mean, 29.6) than controls (mean, 22.2)]. At a cut-off of 26, the AQ-J had satisfactory sensitivity, specificity, and negative predictive value, but it had low positive predictive value (0.24) possibly due to the facts that the 25 mild HPDD patients scored lower and the controls scored higher on the AQ-J than British counterparts on the AQ. The AQ-J-21 (consisting of 21 items significantly associated with HPDD diagnosis) and the AQ-J-10 (consisting of 10 of the 21 items with an effect size >0.17) had higher, although not satisfactory, positive predictive values of 0.35 and 0.46 at cut-offs of 12 and 7, respectively, than the AQ-J. The AQ-J and two short forms are useful not to predict but to rule out mild HPDD, the most difficult part of HPDD to be distinguished from non-PDD conditions, in persons scoring under the cut-offs and to consider professionals' examination of HPDD in persons scoring over them, because their negative predictive values were satisfactory.
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THIS RESEARCH
It is of both theoretical and clinical importance to explore the milder forms of Autism. This can take place in two form, the mild forms of illness and the sub-clinical forms and expressions of such phenomenon. One form of sub-clinical expressions of this phenomenon is the “Broader Autism Phenotype” (BAP) which is a name for such sub-clinical forms of autism identified in relatives of autistic patients. Another way to study that is to trace such traits in “ordinary” and adequately functioning individuals. It seems that such traits can lead for discovering a new unexplored aspect of human development and to discover the implications on both behaviour and coping abilities of affected individuals. This research aims at further testing the usefulness of the concept of autistic mild traits as expressed in AQ on a sample of adequately functioning individuals with normal intelligence. It also aims to identify the presence or absence of psychological discomfort which could be associated with higher scores of AQ as detected by the Arabic Version of the General Health Questionnaire (AGHQ-30) [66]. This research also try to introduce the AQ questionnaire to a new culture and language through using it on an Arabic (Egyptian) sample and introduce the concepts of AQ as a broader spectrum (from normality to severe autism) to the Egyptian literature and Arab scientific communities.

METHODS AND MATERIAL
A pack of questionnaires has been prepared. The package has included both the AQ questionnaire translated into Arabic by the author and The Arabic version of AGHQ-30. The packs were then distributed to the Zagazig university students by university officials. 
TOOLS USED
1. Autistic-Spectrum Quotient (AQ) [62]: 
It comprises 50 questions, divided into 5 subscales of 10 questions each. The 5 subscales are: Social Skill, Attention Switching, Attention to Details, Communication and Imagination. On the whole, the items are not couched in language of disability, but rather ask the respondent to agree or disagree with statements about personal preferences and habits. Each of the items scores 1 point if the respondent records the abnormal or autistic-like behaviour either mildly or strongly. Approximately half the items were worded to produce a ‘disagree’ response, and half worded to produce an ‘agree’ response, in a high scoring person with Asperger Syndrome (AS). This was to avoid a response bias either way. Following this, items were randomized with respect to both the expected response from a high-scorer, and with respect to their domain. The term ‘quotient’ is not used in the arithmetic sense (the result of dividing one quantity by another) but as derived from the Latin root quotients (how much or how many).
AQ is not diagnostic test, but it can serve as a useful instrument in identifying the extent of autistic traits shown by an adult of normal intelligence. A score of 32+ is used to be a useful cut- off or distinguishing individuals who have clinically significant levels of autistic traits. Such a high score on the AQ however, does not mean an individual has AS, since a diagnosis is only merited if the individual is suffering a clinical level of distress as a result of their autistic traits. The questionnaire has been standardised and validated by authors [53,62], although their properties have not yet been systematically evaluated [67].

In a validation study of the AQ, Baron-Cohen and colleagues [62]  showed that it does discriminate high-functioning people with autism from unaffected adults. It is also sensitive to differences in mild autistic-like features in the normal population, supporting the notion that it is possible to regard autism as the end of a quantitative continuum which start with normality. Men from the general population fell closer to the autistic end of the continuum than did women. Likewise, those engaged in careers in science and engineering scored closer to the autistic end of the continuum than those working in the arts [62].

2. The Arabic version of General health Questionnaire-30 [66,68]:
The General Health Questionnaire (GHQ) is a measure of current mental health and since its development by Goldberg in the 1970s it has been extensively used in different settings and different cultures. The questionnaire was originally developed as a 60-item instrument but at present a range of shortened versions of the questionnaire including the GHQ-30, the GHQ-28, the GHQ-20, and the GHQ-12 is available. The scale asks whether the respondent has experienced a particular symptom or behaviour recently. Each item is rated on a four-point scale (less than usual, no more than usual, rather more than usual, or much more than usual); and for example when using the GHQ-12 it gives a total score of 36 or 12 based on the selected scoring methods. The most common scoring methods are bi-modal (0-0-1-1) and Likert scoring styles (0-1-2-3). The HGQ-30 was translated, standardised and validated in Al-Ain University, UAE [66]. The simple Likert scoring method (0-1-2-3) rather than the Bi-modal method (0-0-1-1) was used. Using the simple Likert scoring method, the best cut-off point of the GHQ-30 was 31/32 with a sensitivity of 83% and specificity of 83%. The total discriminatory power of the GHQ-30 was approximately 93%. 
Data were analysed using the SPSS version 13.0. The underlying distributions were analysed for normality (Kolmogorov-Smirnov test) and summary statistics were generated for questionnaire totals and sub-groupings. Pearson’s correlation one tailed test was used to examine relationships between questionnaire scores and between sub-scores. Principle Component Analysis was used to examine and reduce the number of variables in each questionnaire (AQ & GHQ). Independent T-Test has been used to compare between means of scores of a scale in different groups.

RESULTS
By the end of time allowed to collect data, 206 responses were available. Most of the responses were from a limited number of colleges in the first group of colleges i.e. the practical sciences colleges. Most of the second group colleges (theoretical studies colleges) were in the middle of their exam season at the time and the distribution of questionnaires and it had to be put on hold. 

Among the 206 responses 4 were not valid and 202 only were processed. The responses have been divided into two groups of colleges; the “practical sciences colleges” (mainly include medical school, school of sciences and technology, school of dentistry, and school of engineering). The other group usually called the “theoretical studies colleges” (mainly school of arts and literature, law and school of economics). The first group belong to top colleges in Egypt which are highly competitive and highly technological. The second group belong to colleges which are not that competitive, and based mainly on lectures and theoretical studies rather than laboratories or modern technology. It is usually acceptable to say that students in the first group are usually considered more academically capable and of higher socio economic class. 
Results were divided into three main groups; the (I) descriptive summary and the analytical studies including (II) Correlation tests and (III) the factor analysis test.  The statistical comparison of the means has been included in the descriptive summary.  
Subjects of this study are 130 males and 72 females. Average age is 22.35 (SD 4.64). Subjects from the science colleges are 175 and the theoretical studies subjects are 28 (table 1). 
The average Autistic-Spectrum Quotient (AQ) total score (Atot) is 22.72 (SD 4.44) which followed normal distribution. There have been no cut off points used in the analysis, taking in consideration that both questionnaires (AQ and GHQ) are not diagnostic and that they are best used as indications of trends rather than being exact measures of a phenomena. There has been no significant differences in Atot among different groups in the sample (table 2). 
The General health Questionnaire (GHQ) average total score (Gtot) is 34.43 (SD 13.09) and of normal distribution. The Gtot has been found to be significantly higher among sciences students compared with the theoretical studies students. It also higher in the females compared to the males, though not statistically significant (Table 3)
A positive correlation has been found between the AQ total scores (Atot) and GHQ total scores (Gtot) (Pearson’s correlation one tailed test: n = 202, r = 0.126, P = 0.036) (table 5). However this significant correlation is found only when 1-tailed analysis is used. This is based on the assumption that the relationship between autistic spectrum traits, as represented by (Atot), and psychological distress, as represented by (Gtot), is basically a one direction relationship. This mean that higher autistic traits (higher Atot) is associated with higher psychological distress (higher Gtot) but not necessarily the opposite. People with less autistic traits can have other reasons for psychological distress. For example in this study being a student in a college like medical school can increase the level of stress due to the nature and demands of studying such subject. 
In the mean time the correlation study between (Gtot) and AQ subscales indicated that GHQ total score (Gtot) was positively correlated to Social Skills (SS),  Attention Switching (AS) and Imagination (I) (1-tailed). This meant that the GHQ totals scale was not statistically correlated to Attention to Detail items (ATD) and Communication (C) subscales (Tables 6)
Principle Component Analysis was used to examine and reduce the number of variables in each questionnaire (AQ total score (Atot) & GHQ total score (Gtot)). The Principle Component analysis for AQ questionnaire is presented in table 7 and Graph 1 (Scree plot). Nineteen Principle Components were extracted but there were no strong influences among these Principle Components with the First and second principal Components only accounting for 11.6 of the explained variance. In the correlation table it is noticed that AQ total score (Atot) correlate positively most with subscales of Social Skills (SS) (Pearson Correlation = 0.624), Imagination (I) (Pearson Correlation = 0.514) and Communication (C) (Pearson Correlation = 0.510) (all 1-tailed). 
The Principle Component analysis of GHQ questionnaire is presented in table 8 and graph 2 (Scree plot). Nine Principle Components were identified and of these the first three components accounted for 37.8% of the explained variance. The first Principle Component was correlated with seven questions and accounted for 25.3% of the explained variance. Generally there was a weak influence from other Principle Components on this questionnaire. The component is made of 7 questions: G10: finding it not easy to get on with other people? G 11: spent less time chatting with people? G 26: feeling not hopeful about own future? G 27: not feeling happy, all things considered? G 28: been feeling nervous and strung-up all the time? G29: felt that life isn’t worth living? G30: found at times you couldn’t do anything because your nerves were too bad?  This component is related to social incompetence, anxiety and depressive symptomatology. 

(1) DESCRIPTIVE SUMMARY
Table (1) Summary statistics for age by college by sex: 
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Table (3) Cross-tables of GHQ total scores (Gtot) by sex by college: 
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Table (4) Summary statistics for AQ total score (Atot) and GHQ total score (Gtot) by sex and college type
	
	Practical college
	Theoretical college

	
	N
	Mean
	Std. dev
	N
	Mean
	Std. dev

	ATOT

Male
	112
	23.1
	4.64
	18
	23.1
	3.47

	Female
	62
	22.0
	4.52
	10
	22.2
	2.78

	GTOT

Male
	112
	34.3
	11.96
	18
	27.3
	8.86

	Female
	62
	36.9
	15.53
	10
	33.1
	11.39




ATOT (Kolmogorov-Smirnov test: Z = 1.198, P > 0.05)  and GTOT (Kolmogorov-Smirnov test: Z = 1.299, P > 0.05) were normally distributed., summary statistics are given in Table (7 &13).
(II)  CORRELATION TESTS
Table (5) Correlation between AQ total score (Atot) and GHQ total score (Gtot):
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Tables (6) Correlation between AQ subscales and GHQ total score (Gtot):
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(III)  FACTOR ANALYSIS
Table (7) Summary of Principle Component Analysis of AQ 50 questions
	Principle component
	Eigenvalue
	Main contributing items
	Variance explained (%)
	Cumulative variance explained (%)

	1
	3.31
	A14, A17, A38
	6.6
	6.6

	2
	2.48
	A31, A43
	5.0
	11.6

	3
	2.38
	A6, A19, A23
	4.8
	16.4

	4
	2.23
	A11, A15, A44
	4.5
	20.8

	5
	2.10
	A12
	4.2
	25.0

	6
	1.93
	A40, A50
	3.9
	28.9

	7
	1.70
	A22
	3.4
	32.3

	8
	1.60
	A27, A48
	3.2
	35.5

	9
	1.52
	A9, A37
	3.0
	38.5

	10
	1.42
	A7, A18
	2.9
	41.4

	11
	1.41
	A36
	2.8
	44.2

	12
	1.35
	A21
	2.7
	46.9

	13
	1.29
	A24
	2.6
	49.4

	14
	1.27
	A45, A46
	2.5
	52.0

	15
	1.20
	A3, A8
	2.4
	54.4

	16
	1.19
	A1
	2.4
	56.7

	17
	1.13
	A33
	2.3
	59.0

	18
	1.07
	A42
	2.1
	61.1

	19
	1.04
	A34
	2.1
	63.2


Graph (1) Scree plot for principle component analysis for AQ 50 questions:
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Table (8) Summary of Principle Component Analysis of GHQ 30 questions
	Principle component
	Eigenvalue
	Main contributing items
	Variance explained (%)
	Cumulative variance explained (%)

	1
	7.59
	G10, G11, G26, G27, G28, G29, G30
	25.3
	25.3

	2
	1.99
	G5, G18, G19
	6.6
	31.9

	3
	1.77
	G4, G8, G15
	5.9
	37.8

	4
	1.48
	G1, G13
	4.9
	42.8

	5
	1.22
	G12
	4.1
	46.8

	6
	1.19
	G13, G23, G25
	3.9
	50.8

	7
	1.08
	G2, G21
	3.6
	54.4

	8
	1.07
	G3
	3.6
	57.9

	9
	1.02
	G24
	3.4
	61.4




Graph (2) Scree plot for principle component analysis for GHQ 30 questions:

[image: image11.emf]Scree Plot

Component Number

29 27 25 23 21 19 17 15 13 11 9 7 5 3 1

Eigenvalue

8

6

4

2

0


DISCUSSION
The sample of this study is mainly young university students from Egypt. Such specific sample can still be relevant to the progress of the research idea. The sample is similar to samples in other researches which have used the AQ Questionnaire. This group of students is a good example of highly functioning adults of average or above average intelligence. Finding relevant use of AQ concept in such group proves the point of the research. 
In Baron-Cohen et al study [62],  2% of the control group have scored 32 or more on the AQ score compared to 3% in the Japanese study [64] and 1.5% in the Egyptian sample. The Cambridge students mean total score of AQ was 17.6 (SD = 6.4) compared to Egyptian students mean 22.72 (SD = 4.44).  In the Japanese study [64], the Japanese students mean score on AQ was 20.7 (SD = 6.38). 
It is difficult to explain the differences in the means between the three cultures. However, the mean AQ by the mathematics Olympiad students was 24.5 (SD = 5.7) in Baron-Cohen et al study [62]. This might suggest an environmental factor. It could be that certain forms of education encourage quantitative accumulation of knowledge at the expense of imagination and also at the expense of normal social activities. This seems to be the case in the Egyptian students. In such case, students would be of higher AQ total score compared to groups who are identified by their creativity and use of imagination. 
There is also a possibility that the AQ is culturally biased towards normalising some British patterns of behaviour which might make behaviours from other cultures not typically normal. This could be the case especially that the Japanese student (Mean = 20.7 & SD = 6.38) in Wakabayashi et al study [64]  scored differently from the British students (mean = 17.6 & SD = 6.4), as well as the Japanese normal adult control group (Mean = 18.5 & SD = 6.21) compared to the British similar group (Mean = 16.4 & SD = 6.3). 
In the mean time, the AQ scores in the Egyptian sample have been found to be similar in the two different student groups. AQ total score (Atot) in science colleges = 22.72 (SD = 4.6) & (Atot) in theoretical colleges = 22.75 (SD = 3.2)). It is probably acceptable to say that the two groups are different in academic abilities, level of stress related studying environments, socioeconomic background and probably the general level of stress in life. GHQ total score (Gtot) in science colleges = 35.24 (SD = 13.36) & (Gtot) in theoretical colleges = 29.36 (SD = 10.03). This suggest that the Egyptian results agree with the conclusion made by Baron-Cohen et al [62] in that the AQ questionnaire is not influenced by IQ or socioeconomic status. It might be also not easily influenced by the level of stress affecting subjects. 
On the other hand the Egyptian males scored more on the AQ total score (Atot) = 23.11 & SD = 4.5) than the female (Atot) = 22.03 & SD = 4.3)  This is not a statistically significant difference. Descriptively it is however, consistent with Baron-Cohen et al study [62]. 

This study provides more data about the psychological distress, in terms of the total score of GHQ (Gtot), and relates them to the AQ total score in Egyptian students. This type of comparison is neither in Baron-Cohen et al study [62] nor in Wakabayashi et al study [64]. In this study the AQ total score (Atot)  is found to have a statistically significant correlation to GHQ total score (Gtot)  (p = 0.036) (1-tailed). 
The GHQ total score (Gtot) has also been found to be significantly different between types of colleges; (Gtot = 35.24) (SD = 13.36) in science colleges while (Gtot = 29.36) (SD = 10.34) in theoretical colleges (P = 0.027).  The GHQ total score (Gtot) has also been found to be different between sexes though not statistically significant (Gtot = 33.33) (SD = 11.8) in males while (Gtot = 36.4) (SD = 15.02) in females. This could be a reflection of the stress related to being a female studying in a highly demanding and challenging subjects, like medical schools, in the Egyptian culture.  Taking all these results in consideration together it might be acceptable to think that high AQ score can increase the vulnerability to already present social stresses like those related to demands of studies and building career especially in females.
The positive correlation between AQ total score (Atot) and GHQ total score (Gtot) in this study could seem to be in contradiction with earlier studies which failed to find a correlation between psychiatric disorders specially depression and Broad Autistic Phenotype (BAP) [54-58]. Bishop and colleagues [53] used the AQ scale on parents of Autistic Spectrum Disorders patients, concluding that The AQ scales can be combined to give an index of broad phenotype. The authors found that the probands parents scored higher on the social skills (SS) and communication (C) subscales. This seems to be consistent with the fact that the  social skills (SS), Imagination (I) and communication (C) subscales have been the most correlating subscales with the AQ total score (Atot). Saying that it is important to refer to the following observations; first, it might be too assumptive to think of the Egyptian student with high AQ total score (Atot) as equivalent to relatives with Broad Autistic Phenotype (BAP). 
While the first group share a high score on the AQ scale, the second have something different which is  the shared genetic factor/s with an autistics relative. The student sample might have many false positive results either due to the limitations of the scale or due to environmental factors which made them behave like or look like people with significant autistic traits. This factor is much less prominent in the Broad Autistic Phenotype (BAP) relatives. 
It is also significant to mention that while this study looked for a broad and non-specific evidence of psychological discomfort (as indicated by GHQ) and related high AQ score, the Broad Autistic Phenotype (BAP) studies looked for diagnosable psychiatric disorders following much more stringent criteria for making such diagnoses. It is quite possible that those relatives could have scored high on the GHQ too and still not diagnosed with formal psychiatric disorders.  
It is also possible that the students have been relatively functioning on a higher level compared with the  Broad Autistic Phenotype (BAP) relatives and enjoyed higher level of cognitive functions. This could possibly make them more aware of their problems and more responsive to assessment. It is also a highly interested group of students who were keen on participating in the research which is a source for selection bias. 
Limitations of the study
This is a pilot study in more than one aspect. It is a limited study in its scope, tools and numbers. For example the Arabic version of the AQ questionnaire is not standardized. Standardisation of the Arabic version of the AQ questionnaire is a complicated process beyond the scope of this research. The sample does not contain control groups of autistic patients. Obviously the sample in this study is neither big enough, nor representative of the general public and not randomly selected. 

The AQ questionnaire is a new scale which will probably develop further in the future. It has its limitations which need further work on. One limitation is that it is a self report open to bias of subjectivity. There is probably a need for developing scales which are still easy to use and are more objective in the future. 
The GHQ is also a fairly reliable but simple test. The study results could have become much more valid and indicative if a bigger and more elaborate scale was used. However such a pilot study is necessary to reassure researchers that such line of inquiry is worth investigating. 

However, it is a fairly new thinking, to use such application of the wider concept of “Autistic Spectrum” and look for autistic traits in highly functioning individuals and trace its clinical significance. This study is hopefully a new line of research in the Arabic and Egyptian literature in both psychiatry and psychology.  
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Table (2) Cross-table of AQ total score (Atot) by college by sex
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