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Abstract 
Schizophrenia and attention deficit hyperactivity disorder (ADHD) are two psychiatric disorders with a negative impact on quality of life of individuals affected. Although they are classified into distinct disorders categories, attentional dysfunction is considered as a core feature in both conditions, either at the clinical then pathophysiological level. Beyond the obvious clinical overlap between these disorders, the Research Domain Criteria approach might offer an interesting perspective for disentangling common circuits underpinning both disorders. Hence, we review evidences regarding the overlap between schizophrenia and ADHD, at the clinical level, and at the level of underlying brain mechanisms. The evidence regarding the influence of environmental risk factors in the emergence of both disorders, and their developmental trajectories is also reviewed. Among these, we will try to elucidate the complex relationship between stimulants use and psychotic symptoms, discussing the potential role of ADHD medication in inducing psychosis or in exacerbating it. We aim that, taken together, these findings may promote further investigation with important implications both for clinicians and research. In fact, considering the amounting evidence on the overlap between schizophrenia and ADHD, the delineation of their boundaries might help in the decision for diagnosis and treatment. Moreover, it may help to promote interventions focused on the prevention of both schizophrenia and ADHD, by the reduction of recognized environmental risk factors. 
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Core tip: In line with the translational approach of viewing disorders in terms of dysregulation of brain basic mechanisms, there is increasing evidence of overlap between different mental disorders. Here, we explore relationships between attention deficit hyperactivity disorder and schizophrenia, in light of recent insights into potential common etiological mechanisms explaining some of the observed overlap in both disorders. Using evidence from clinical epidemiology and neuropsychology, we propose a biologically-based reconsideration of these brain diseases. We have also summarized environmental risk factors for both disorders, aiming to promote awareness regarding the need of appropriate interventions to prevent the onset and development of these diseases.
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INTRODUCTION

There is a mounting interest in discovering the links between neurodevelopmental disorders and psychiatric disorders in adulthood. Although the relationship between schizophrenia and attention deficit hyper​activity disorder (ADHD) has been poorly studied, it has been reported that the majority of individuals with schizophrenia, and their offspring, show early symptoms including attentional difficulties. 

The concept of attention dysfunction in schizophrenia has changed over time, since the first descriptions of the disorder. Kraepelin made a distinction between active attention (i.e., aufmerksamkeit) and passive attention (i.e., auffassung) in schizophrenia, indicating with the former the ability to voluntary keep attention fixed for a period of time, whereas the latter concerned the attraction towards external stimuli[1]. Years later, these concepts have been called vigilance and distractibility respectively[2]. Also Jung explored cognitive features of schizophrenia. Using his word association task, he elaborated that attention of patients with schizophrenia appeared to be caught up in a series of feeling-organized ideas[3] , resulting from an internal distraction[4]. Jung’s theory strongly influenced Bleuler. 

In Bleuler’s conceptualization, schizophrenia was characterized by two types of symptoms (i.e., funda​mental and accessory), and psychotic symptoms were considered as secondary to fundamental symptoms[5]. In fact, whereas accessory symptoms had a waxing and waning course, fundamental symptoms were more stable over time[5,2]. Regarding attention, Bleuler[5] reported that the tendency to fatigue sometimes was the cause of the reduction of attention.

Since impaired attention is a core characteristic of ADHD, and since the individuals who developed schizophrenia-spectrum disorders in adulthood have more often a history of childhood ADHD[6], it would be of interest exploring the relationship between ADHD and schizophrenia. In line with the focus of Research Domain Criteria project[7,8], we aim to use clinical epidemiological and neuropsychological findings as a point of departure for discussing the need of future investigation on potential common aberrations in fundamental neural system and neuropsychological functioning of these illnesses, that may impact on their treatment responsiveness, level of impairment and recovery processes. 

CLINICAL EPIDEMIOLOGY

A history of ADHD symptoms has been commonly found in a sub-set of individuals who develop schizo​phrenia in adulthood[9-13], and ADHD is diagnosed in a high proportion of children at genetic risk for schizophrenia[14]. In the prospective longitudinal study of Kim-Cohen et al[15], more than 50% of adults with schizophrenia met the criteria for another psychiatric disorder in early adolescence, and ADHD, conduct disorder and oppositional defiant disorder were, among them, the most frequently reported. Moreover, a retrospective study performed by Rubino et al[16] found that a diagnosis of ADHD in childhood was most predictive of schizophrenia in adulthood compared to unipolar depression. Follow-up studies focusing on adult outcome of childhood ADHD[17,18] confirmed that youth with ADHD constitute a high risk group for developing a wide range of psychiatric diseases[17], and that children and adolescents with ADHD were 4.3 times more likely to develop schizophrenia later in adulthood compared to controls[18]. Moreover, females with ADHD presented a greater risk ratio for schizophrenia (RR = 20.1, 95%CI: 4.1-58.6), compared to males with ADHD (RR = 2.9, 95%CI: 1.1-6.8). Interestingly, duration of treatment with stimulants was not associated significantly with the development of schizophrenia[18]. Taken together, these findings indicate that children and adolescents with ADHD are at higher risk of developing schizophrenia than those who do not have ADHD. 

NEUROPSYCHOLOGICAL FUNCTIONING

There are only a few studies comparing attentional dysfunction in schizophrenia and ADHD, and in some cases research findings are difficult to compare because of the definition of attention used, and also because of the varying methodology. As Luck et al[19] (2008) reported, the term “attention” has been defined so broadly in literature that it is difficult to compare the extent of attentional deficits among the disorders. Moreover, the interrelation between attention and other cognitive functions, such as working memory and executive functioning, it make difficult to isolate the attention deficit from disturbances in other cognitive functions. Another methodological concern is that studies performed in these groups typically use different versions of continuous performance tests (CPTs): whereas the CPT versions used in schizophrenia typically require the subjects to uphold vigilance to a multitude of stimuli, and to respond only to few of them, in ADHD the CPT protocol requires subjects to respond almost continuously[20,21]. This is because the goal is to investigate diminution in attention in schizophrenia, and to study the inhibition of impulsive responses in ADHD. Results show that adults with ADHD are more impaired to auditory CPT compared to controls[22], presenting a slower reaction time, more errors of omission and late responses. Conversely, patients with schizophrenia present a reduced sensitivity without the increase of omission errors, considered measures of sustained attention[23,24]. Such differences have been suggested as reflecting distinct neurobiological underpinnings: a compromised ability to discriminate target from non-target noise stimuli in schizophrenia, and a difficulty in deciding if a stimulus is or not the target in ADHD[25]. 

Event-related potentials have been extensively used as measures of attention, and abnormalities have been found both in schizophrenia and ADHD. Specifically, patients with schizophrenia appear to be characterized by the inability to suppress the auditory event-evoked potential P50[25], by an amplitude reduction and a prolonged latency of auditory P3[26]. Since P50 alterations in P50 auditory evoked response-a measure of sensory gating-have also been found in first-degree relatives of patients with schizophrenia[27,28], in subjects with schizotypical personality[29], and in patients in remission who are not pharmacologically treated[30], dysfunction in sensory gating has been proposed as a potential biological marker for schizophrenia. However, a defective gating P50 is present also in other neuropsychiatric disorders, such as bipolar disorder[31,32], panic disorder[33], or post-traumatic stress disorder[34]. It seems that sensory gating dysfunction in schizophrenia has a genetic basis[35,36], and is associated with the chromosome 15q14locus of the gene encoding the 7 nicotinic receptor agonists[37,38]. Also the prepulse startle inhibition (PPI)-a measure of sensory motor gating-has been found impaired in schizophrenia, confirming the dysfunction in automatic or pre-attentional gating.

Moreover, altered visual N2 and P3[39,40] have been found in schizophrenia, although not in all studies[41,42]. N2 and P3 abnormalities are not specific to schizo​phrenia, having been also found in some studies with childhood ADHD[43-47]. A recent study performed on adolescents with early onset schizophrenia and subjects with ADHD on auditory oddball task and a visual go/no-go task found that the early schizophrenia group showed reductions in auditory oddball P3 and N2 amplitude, as well in the go/no-go visual P3[48]. Conversely, ADHD group showed a different ERP pattern, characterized by reduced visual N2 in the go/no-go task and a normal P3 amplitude in the go/no-go and auditory oddball tasks. However, previous results in ADHD[49-51] suggest that such P3 differences could be the results of developmental trajectories, tending to normalize with age[48]. 

PPI has been consistently reported as normal in ADHD[52-54], but a recent study found an abnormal P50 suppression also in ADHD[52]. This finding seems in line with the hypothesis that the attention deficit associated with ADHD may reflect a different neural substrate compared to schizophrenia. 

Some studies have used measures of visual scanning in order to investigate the relationship between ADHD and schizophrenia. Indeed, even eye movements involve attentional processes, and increased anticipatory saccades are thought to represent an inability to select task appropriate behavior, which leads to increased task-inappropriate attentional shifts[55]. Deficits in early visual processing have been largely reported in schizophrenia[56-58]; studies of smooth pursuit eye movement have consistently shown greater anticipatory saccades in children of schizophrenic parents[55], adult schizophrenia[59,60] and children and adolescents affected by the disease[61] . However, increased premature saccades have been found also in ADHD during an oculomotor delayed response task[59,60]. Even though impairment in inhibiting responses to task irrelevant information seems to be present in both groups, patients with schizophrenia appeared to be more compromised, since it has been found they also have impaired selection of appropriate targets[59,60] .

Studies investigating affect recognition reported some differences in visual scanning style[62-64], and brain imaging studies seem to support the notion that impairment noticed in schizophrenia and ADHD involve different circuits. For example, perception of negative emotions in schizophrenia has been associated with decreased responses in both amygdala and medial prefrontal cortex[65,66], whereas a fMRI study performed by Hare et al[67] showed an amygdlar activation in subjects with ADHD during evaluation of negative emotions. Impairments in emotion perception in ADHD and schizophrenia may result from different abnormalities in prefrontal and subcortical circuits, key regions for emotional processing and also for motivational behavior. It would worthwhile to explore this further. 

EPIGENETICS

A heritability estimate of 80% has been reported for schizophrenia[68], whereas it ranges from 60% to 80% in ADHD[69]. Although increasing evidence points towards the role of genetic factors in etiology of both schizophrenia and ADHD, environmental risk factors have been also explored and implicated[70,71]. Epigenetics concerns the functional modification of a genome expressions that is not associated with an alteration in sequence of the nucleotide[72]. Interactions between genes and environment are the basis of epigenetics, and are responsible for modifications in the expression of the genetic background of the individual, contributing to psychopathology[73]. In fact, potential epigenetic factors may confer risk for both disorders at various developmental phases, and environmental factors seem to have important roles in the etiology of psychotic illnesses both in pre- and post-natal periods[74]. Therefore, the early perinatal period is fundamental for proper brain development, and potential stress-inducing factors have been associated with schizophrenia, but also with ADHD[75,76]. 

Environmental risk factors

Studies on incidence and prevalence of both disorders show variations in rates according to place and time. Although this variance could be explained by the use of different methodologies and diagnostic classifications, analysis of these aspects may help to recognize potential environmental risk factors for the development of both these disorders. 

A recent study performed on the health database of the Kaiser Permanente Southern California showed an ADHD prevalence rate of 0.36% in 2006 and of 0.65% in 2009[77], that is clearly in contrast with the overall prevalence of 2.9%-5.2% of the disorder as reported in adults[78]. In a meta-regression analyses to 135 studies, Polanczyk et al[79] found that differences in ADHD prevalence estimates could be mostly explained by methodological issues characterizing these studies. Therefore, the higher incidence of ADHD could be attributed to the lack of standardized assessment in most studies.

However, in literature some modifiable risk factors have been implicated in the pathophysiology of ADHD, which should be also taken into account. Among these, the most frequently mentioned are prenatal substances exposure, nutritional deficits and psychosocial factors[76]. Recently, low birth weight has been found significantly associated with ADHD even after controlling for environ​mental and genetic variables shared within twin pairs[80]. Prenatal maternal stress has been linked to increased risk of ADHD[81,82], and maternal smoking during pregnancy is the most cited among prenatal risks for the disorder[83,84], such as alcohol and illicit substances use during pregnancy[85]. Concerning nutritional factors, there are some controversial findings on the associations between low iron and ferritin and ADHD emergency, with some studies reporting such associations[86,87], and others do not[88,89]. However, deficiencies of folate, zinc, magnesium and polyunsaturated fatty acids have been shown to increase risk for ADHD[76,84]. 

Regarding schizophrenia, a review by McGrath et al[90] reporting incidence data for schizophrenia from 1965 to 2001, showed an incidence rate of 15.2 per 100000 and a range of 7.7-43 per 100000, suggesting an influence of environmental factors on these different rates, since genetic differences seem unlikely to explain such variations. Moreover, risk for schizophrenia seems to increase for individuals raised in urban areas, compared to those living in rural areas[91-93], providing support to the environmental hypothesis. Among peri-natal risk factors for schizophrenia, infections, nutritional deficits, toxins, and other sociocultural factors have been reported[71,94]. Infections during pregnancy with viruses such as rubella, varicella-zoster, polio, herpes as well parasites as toxoplasma, have been demonstrated to increase risk for the disease[71,95]. Maternal infections and inflammatory processes have been involved in preterm labor[96,97]. Obstetric complications are reported as factors contributing susceptibility for schizophrenia[71] and, as in ADHD, also in schizophrenia low birth weight was found associated with an increased risk to develop the disorder[98]. Although it is not possible to establish a causal effect, literature on nutritional deficiencies and schizophrenia susceptibility show some evidence of iron and vitamin D deficiencies as maternal risk factor for schizophrenia[71], such as a decreased choline[99]. Interestingly, considering that amniotic choline activates fetal 7-nicotinic acetylcholine receptors and promotes cerebral inhibition, it seems plausible that the increase of such activation through choline supplementation may protect infants from future mental diseases[100]. 

Stimulants and psychosis

In examining relationship between schizophrenia and ADHD, it is necessary to consider the fear regarding the potential of psychostimulants in producing psychosis or in increasing risk to develop schizophrenia. On this issue, literature reports controversial findings. A study reported that 77% of youth with psychosis had been exposed to psychostimulants[101]. The age of onset of psychosis was lower in subjects exposed to psychostimulants compared to non-exposed individuals[102], and there are some reports describing the emergence of hallucinations and delusions in ADHD induced by stimulant medication[103]. 

Both methylphenidate and d-amphetamine are considered effective and well tolerated pharmacological agents, and are still considered first-line choice for the treatment of ADHD[104]. Even though there is reluctance to treat patients with ADHD and psychosis with such medications, several studies show that stimulant treatment is safe. In fact, there are case studies demonstrating that stimulants have been well tolerated in subjects with psychosis, with or without concomitant antipsychotic treatment[105-109], with positive effects on cognition[110,111]. It has been suggested that the positive effect of methylphenidate, described in some studies, may be due to a regulation of frontal hypodopaminergic state[110,112]. In fact, methylphenidate affects dopamine D1 receptors in frontal regions improving cognition, whereas antipsychotics block D2 receptors in mesolimbic systems, without influencing D1 receptors[110]. On the other hand, it has been suggested that small but repeated doses of stimulants produce some alterations in the brain resulting in psychotic symptoms resembling schizophrenia[113]. This theory of sensitization has received support from some animal experiments[114], but has been also debated[115]. Curran et al[116] performed a systematic review investigating relationship between stimulant use and psychosis in humans. They examined 32 experimental studies, of which 28 involved the administration of a single dose of oral or intravenous dexamphetamine or methylphenidate to patients with schizophrenia. Their review reported evidence that a large administration of stimulant medication can produce a psychosis, usually lasting only some hours, and that positive symptoms make individuals more likely to experience a worsening of psychotic symptoms. However, they did not found sufficient support for the sensitization theory, except in two studies[117,118].

Unfortunately, literature on adult ADHD as comorbid condition in psychotic symptoms is still scarce, and there is a lack of recommended pharmacological interv​entions for the treatment of patients affected by both conditions. Trying to differentiate some peculiarities of psychosis in presence of ADHD, Bellak et al[119]  proposed a separate diagnostic category called ADD Psychosis. According to Bellak and colleagues, attention deficit disorder (ADD) could impact on the development of personality predisposing the individual, in some cases, to psychosis during the years of late adolescence or early adulthood, with distinctive features. In fact, ADD Psychosis was different from Schizophrenia because of rare or no hallucinations (that were brief and simple if present), concrete thinking (no thought disorder), poor impulse control, little or no social withdrawal, soft neurological signs, presence of dyslexia or dysgraphia, lack of response by neuroleptics, and favourable response to psychostimulants.

On the basis of case reports by Huey et al[120], Bellak et al[119], Pine et al[121], Opler et al[112] suggested a trial of psychostimulants in patients presenting both ADD and psychosis, with a poor response to neuroleptics. The cited studies show no worsening of psychotic symptoms but an amelioration of both attentional deficits and psychotic symptoms, probably by increasing perfusion to the frontal lobes[112] .

In evaluating controversial results in literature regarding psychosis-induced by stimulant medication, Kraemer et al[122] suggested that psychosis in ADHD may be due to the combination of methylphenidate with other substance such as cannabis, alcohol, or illegal drugs. It is also possible that psychosis co-existed with ADHD, or even that psychosis was be the result of a undetected bipolar disorder, rather than to the stimulant treatment effect. Therefore, further research is needed in order to elucidate the potential of psychostimulant in producing psychotic symptoms. This is especially important considering that ADHD is currently recognized as a disorder affecting the entire course of life, consequently the use of psychostimulant medication could be continued over the lifespan[123].

Genetics and Neurobiology

The hypothesis regarding shared underpinnings between ADHD and schizophrenia has been supported by recent studies by Hamshere et al[124] and Larsson et al[125]. Such observation is consistent with an observation of an overlap in genetic susceptibility between ADHD and schizophrenia for rare copy number variants reported elsewhere[126]. Moreover, recent evidence from Hart et al[127] showed that SNPs associated with response to a dopaminergic drug challenge were enriched for those SCNPs associated with disorders usually treated with dopaminergic agonists (i.e., ADHD) and antagonists (i.e., schizophrenia), consequently SNPs nominally associated with schizophrenia and ADHD resulted associated with d-amphetamine response. They also found that the increased euphoric effects of d-amphetamine resulted associated with a decreased risk for both schizophrenia and ADHD. As has been suggested, these results provide support for the dopamine involvement in the pathogenesis of these disorders, and the acute amphetamine response may be further explored as an endophenotype for both schizophrenia and ADHD. However, it has been found a higher risk of a comorbid bipolar disorder rather than schizophrenia in people with ADHD[125]. This may be due to the fact that ADHD and bipolar disorder share more symptoms than ADHD and schizophrenia[128]. Irritability, distractibility, overactivity and impulsivity are very common among individuals with ADHD and/or bipolar disorder, and may therefore be of limited utility in differentiating the two groups, and their impact on the emergence of psychosis. Comparative studies examining common substrates across these disorders are warranted.

CONCLUSION

Until now only a few studies have made efforts to unravel the genetic and neurophysiological aetiology of ADHD symptoms in schizophrenia. It is still uncertain whether ADHD comorbid with psychosis constitutes a more severe subgroup of psychosis[129], or is an index of the severity of psychosis[102]. ADHD and schizophrenia share some features that require further investigation because it is possible that attentional disturbance characterizing both disorders may be fundamentally different. 

The first difference of course is that attentional dysfunction emerges before 12 years of age in ADHD (DSM 5, APA 2013)[130], whereas this is not reported for Schizophrenia. Therefore, this difference has to be considered in the assessment.

Direct comparisons between these disorders will add to our knowledge of potential common aberrations in fundamental neural systems, and allow the identification of neural systems that are critical for the characterization of brain abnormalities and structural endophenotypes detectable by neuroimaging. Research is also needed in order to clarify the controversies regarding the differential diagnosis between BD and ADHD, and the relationship of these disorders with the emergence of psychosis in people using stimulant drugs.

Taken together, the findings reviewed above suggest the importance of screening for an ADHD diagnosis in neuroleptic refractory adult patients with psychosis. Although follow-up studies are warranted in order to have a better understanding of the risks and benefits of combining antipsychotics and psychostimulants in such clinical settings, the few studies, in which ADHD symptoms have been assessed in the second place, did not report additional risk to the augmentation with drugs for ADHD treatment to antipsychotics in the stabilization phase. Deepening our understanding of the circuits underpinning these disorders may offer insights into phenotypes and more targeted interventions, which may also lead to plan early intervention and prevention.

REFERENCES

1
Kraepelin E. In: Dementia praecox. In: Barclay E, Barclay S, editors. New York, NY: Churchill Livingstone; 1971

2
Green MF, Harvey PD. Cognition in schizophrenia: past, present and future. Schizophr Res Cogn 2014; 1: e1-e9 [DOI: 10.1016/j.scog.2014.02.001]

3
Conger JP. Jung and Reich: the body as shadow. Berkely, CA: North Atlantic Books, 2005

4
Jung CG. The Psychology of Dementia Praecox. New York: Journal of Nervous and Mental Disease Pub.Co, 1909

5
Bleuler E. Dementia Praecox oder Gruppe der Schizophrenien. Leipzig, Germany: Deuticke, 1911

6
Peralta V, de Jalón EG, Campos MS, Zandio M, Sanchez-Torres A, Cuesta MJ. The meaning of childhood attention-deficit hyperactivity symptoms in patients with a first-episode of schizophrenia-spectrum psychosis. Schizophrenia Research 2011; 126: 28-35 [DOI: 10.1016/j.schres.2010.09.010]

7
NIMH: The National Institute of Mental Health Strategic Plan. Bethesda: National Institute of Mental Health, 2008. Available form: URL: http: //www.nimh.nih.gov/about/strategic-planning-reports/index.shtml

8
Insel T, Cuthbert B, Garvey M, Heinssen R, Pine DS, Quinn K, Sanislow C, Wang P. Research domain criteria (RDoC): toward a new classification framework for research on mental disorders. Am J Psychiatry 2010; 167: 748-751 [PMID: 20595427 DOI: 10.1176/appi.ajp.2010.09091379]

9
Alaghband-Rad J, McKenna K, Gordon CT, Albus KE, Hamburger SD, Rumsey JM, Frazier JA, Lenane MC, Rapoport JL. Childhood-onset schizophrenia: the severity of premorbid course. J Am Acad Child Adolesc Psychiatry 1995; 34: 1273-1283 [PMID: 7592264]

10
Kumra S, Jacobsen LK, Lenane M, Karp BI, Frazier JA, Smith AK, Bedwell J, Lee P, Malanga CJ, Hamburger S, Rapoport JL. Childhood-onset schizophrenia: an open-label study of olanzapine in adolescents. J Am Acad Child Adolesc Psychiatry 1998; 37: 377-385 [PMID: 9549958 DOI: 10.1097/00004583-199804000-00015]

11
Marenco S, Weinberger DR. The neurodevelopmental hypothesis of schizophrenia: following a trail of evidence from cradle to grave. Dev Psychopathol 2000; 12: 501-527 [PMID: 11014750 DOI: 10.1017/S0954579400003138]

12
McKenna K, Gordon CT, Lenane M, Kaysen D, Fahey K, Rapoport JL. Looking for childhood-onset schizophrenia: the first 71 cases screened. J Am Acad Child Adolesc Psychiatry 1994; 33: 636-644 [PMID: 8056726 DOI: 10.1097/00004583-199406000-00003]

13
Niemi LT, Suvisaari JM, Tuulio-Henriksson A, Lönnqvist JK. Childhood developmental abnormalities in schizophrenia: evidence from high-risk studies. Schizophr Res 2003; 60: 239-258 [PMID: 12591587 DOI: 10.1016/S0920-9964(02)00234-7]

14
Keshavan MS, Diwadkar VA, Montrose DM, Rajarethinam R, Sweeney JA. Premorbid indicators and risk for schizophrenia: a selective review and update. Schizophr Res 2005; 79: 45-57 [PMID: 16139479]

15
Kim-Cohen J, Caspi A, Moffitt TE, Harrington H, Milne BJ, Poulton R. Prior juvenile diagnoses in adults with mental disorder: developmental follow-back of a prospective-longitudinal cohort. Arch Gen Psychiatry 2003; 60: 709-717 [PMID: 12860775 DOI: 10.1001/archpsyc.60.7.709]

16
Rubino IA, Frank E, Croce Nanni R, Pozzi D, Lanza di Scalea T, Siracusano A. A comparative study of axis I antecedents before age 18 of unipolar depression, bipolar disorder and schizophrenia. Psychopathology 2009; 42: 325-332 [PMID: 19672135 DOI: 10.1159/000232975]

17
Biederman J, Monuteaux MC, Mick E, Spencer T, Wilens TE, Silva JM, Snyder L, Faraone SV. Young adult outcome of attention deficit hyperactivity disorder: a controlled 10-yer follow-up study. Psychol Med 2006, 36: 167-179 [PMID: 16420713 DOI: 10.1017/S0033291705006410]

18
Dalsgaard S, Mortensen PB, Frydenberg M, Maibing CM, Nordentoft M, Thomsen PH. Association between Attention-Deficit Hyperactivity Disorder in childhood and schizophrenia later in adulthood. Eur Psychiatry 2014; 29: 259-263 [PMID: 24016863 DOI: 10.1016/j.eurpsy.2013.06.004]

19
Luck SJ, Gold JM. The construct of attention in schizophrenia. Biol Psychiatry 2008; 64: 34-39 [PMID: 18374901 DOI: 10.1016/j.biopsych.2008.02.014]

20
Riccio CA, Reynolds CR, Lowe PA. Clinical applications of continuous performance tests: Measuring attention and impulsive responding in children and adults. USA: John Wiley & Sons Inc., 2001

21
Egeland J. Differentiating attention deficit in adult ADHD and schizophrenia. Arch Clin Neuropsychol 2007; 22: 763-771 [PMID: 17640849 DOI: 10.1016/j.acn.2007.06.004]

22
Seidman LJ, Biederman J, Weber W, Hatch M, Faraone SV. Neuropsychological function in adults with atten- tion-deficit hyperactivity disorder. Biol Psychiatry 1998; 44: 260-268 [DOI: 10.1016/S0006-3223(97)00392-2]

23
Goldstein G. The neuropsychology of schizophrenia. Grant I, Adams KM, editors. Neuropsychological Assessment of Neuropsychiatric Disorders. New York: Oxford University Press, 1986: 147-171

24
Nuechterlein KH, Dawson ME. Information processing and attentional functioning in the developmental course of schizophrenic disorders. Schizophr Bull 1984; 10: 160-203 [PMID: 6729409 DOI: 10.1093/schbul/10.2.160]

25
Olincy A, Ross RG, Harris JG, Young DA, McAndrews MA, Cawthra E, McRae KA, Sullivan B, Adler LE, Freedman R. The P50 auditory event-evoked potential in adult attention-deficit disorder: comparison with schizophrenia. Biol Psychiatry 2000; 47: 969-977 [PMID: 10838065 DOI: 10.1016/S0006-3223(00)00239-0]

26
Bramon E, McDonald C, Croft RJ, Landau S, Filbey F, Gruzelier JH, Sham PC, Frangou S, Murray RM. Is the P300 wave an endophenotype for schizophrenia? A meta-analysis and a family study. Neuroimage 2005; 27: 960-968 [PMID: 16009570 DOI: 10.1016/j.neuroimage.2005.05.022]

27
Waldo MC, Adler LE, Freedman R. Defects in auditory sensory gating and their apparent compensation in relatives of schizophrenics. Schizophr Res 1983; 1: 19-24 [PMID: 3154501 DOI: 10.1016/0920-9964(88)90035-7]

28
Waldo MC, Cawthra E, Adler LE, Dubester S, Staunton M, Nagamoto H, Baker N, Madison A, Simon J, Scherzinger A. Auditory sensory gating, hippocampal volume, and catecholamine metabolism in schizophrenics and their siblings. Schizophr Res 1994; 12: 93-106 [PMID: 8043530 DOI: 10.1016/0920-9964(94)90067-1]

29
Cadenhead KS, Swerdlow NR, Shafer KM, Diaz M, Braff DL. Modulation of the startle response and startle laterality in relatives of schizophrenic patients and in subjects with schizotypal personality disorder: evidence of inhibitory deficits. Am J Psychiatry 2000; 157: 1660-1668 [PMID: 11007721 DOI: 10.1176/appi.ajp.157.10.1660]

30
Brockhaus-Dumke A, Schultze-Lutter F, Mueller R, Tendolkar I, Bechdolf A, Pukrop R, Klosterkoetter J, Ruhrmann S. Sensory gating in schizophrenia: P50 and N100 gating in antipsychotic-free subjects at risk, first-episode, and chronic patients. Biol Psychiatry 2008; 64: 376-384 [PMID: 18395700 DOI: 10.1016/j.biopsych.2008.02.006]

31
Franks RD, Adler LE, Waldo MC, Alpert J, Freedman R. Neurophysiological studies of sensory gating in mania: comparison with schizophrenia. Biol Psychiatry 1983; 18: 989-1005 [PMID: 6416309]

32
Baker N, Adler LE, Franks RD, Waldo M, Berry S, Nagamoto H, Muckle A, Freedman R. Neurophysiological assessment of sensory gating in psychiatric inpatients: comparison between schizophrenia and other diagnoses. Biol Psychiatry 1987; 22: 603-617 [PMID: 3580435 DOI: 10.1016/0006-3223(87)90188-0]

33
Ghisolfi ES, Heldt E, Zanardo AP, Strimitzer IM, Prokopiuk AS, Becker J, Cordioli AV, Manfro GG, Lara DR. P50 sensory gating in panic disorder. J Psychiatr Res 2006; 40: 535-540 [PMID: 16616936]

34
Ghisolfi ES, Margis R, Becker J, Zanardo AP, Strimitzer IM, Lara DR. Impaired P50 sensory gating in post-traumatic stress disorder secondary to urban violence. Int J Psychophysiol 2004; 51: 209-214 [PMID: 14962572 DOI: 10.1016/j.ijpsycho.2003.09.002]

35
Clementz BA, Geyer MA, Braff DL. Poor P50 suppression among schizophrenia patients and their first-degree biological relatives. Am J Psychiatry 1998; 155: 1691-1694 [PMID: 9842777]

36
Anokhin AP, Vedeniapin AB, Heath AC, Korzyukov O, Boutros NN. Genetic and environmental influences on sensory gating of mid-latency auditory evoked responses: a twin study. Schizophr Res 2007; 89: 312-319 [PMID: 17014995 DOI: 10.1016/j.schres.2006.08.009]

37
Freedman R, Olincy A, Ross RG, Waldo MC, Stevens KE, Adler LE, Leonard S. The genetics of sensory gating deficits in schizophrenia. Curr Psychiatry Rep 2003; 5: 155-161 [PMID: 12685995 DOI: 10.1007/s11920-003-0032-2]

38
Ishikawa M, Hashimoto K. α7 nicotinic acetylcholine receptor as a potential therapeutic target for schizophrenia. Curr Pharm Des 2011; 17: 121-129 [PMID: 21355839 DOI: 10.2174/138161211795049561]

39
Alain C, Bernstein LJ, He Y, Cortese F, Zipursky RB. Visual feature conjunction in patients with schizophrenia: An event-related brain potential study. Schizophr Res 2002; 57: 69-79 [PMID: 12165377 DOI: 10.1016/S0920-9964(01)00303-6]

40
Bulla-Hellwig M, Ettlinger G, Dommasch D, Ebel E, Skreczeck W. Impaired visual perceptual categorization in right brain-damaged patients: failure to replicate. Cortex 1992; 28: 261-272 [PMID: 1499311 DOI: 10.1001/archpsyc.61.3.237]

41
Weisbrod M, Kiefer M, Marzinzik F, SpitzerM. Executive control is disturbed in schizophrenia: evidence from event-related potentials in a Go/NoGo task. Biol Psychiatry 2000; 47: 51-60 [PMID: 10650449 DOI: 10.1016/S0006-3223(99)00218-8]

42
Ford JM, Gray M, Whitfield SL, Turken AU, Glover G, Faustman WO, Mathalon DH. Acquiring and inhibiting prepotent responses in schizophrenia: event-related brain potentials and functional magnetic resonance imaging. Arch Gen Psychiatry 2004; 61: 119-129 [PMID: 14757588 DOI: 10.1001/archpsyc.61.2.119]

43
Barry RJ, Johnstone SJ, Clarke A. A review of electrophysiology in attention-deficit/hyperactivity disorder: II. Event-related potentials. Clin Neurophysiol 2003; 114: 184-198 [PMID: 12559225 DOI: 10.1016/S1388-2457(02)00363-2]

44
Dimoska A, Johnstone SJ, Barry RJ, Clarke AR. Inhibitory motor control in children with attention-deficit/hyperactivity disorder: Event- related potentials in the stop-signal paradigm. Biol Psychiatry 2003; 54: 1345-1354 [PMID: 14675798 DOI: 10.1016/S0006-3223(03)00703-0]

45
Fallgatter AJ, Ehlis AC, Seifert J, Strik WK, Scheuerpflug P, Zillessen KE, Herrmann MJ, Warnke A. Altered response control and anterior cingulate function in attention-deficit/hyperactivity disorder boys. Clin Neurophysiol 2004; 115: 973-981 [PMID: 15003781 DOI: 10.1016/j.clinph.2003.11.036]

46
Liotti M, Pliszka SR, Perez R, Kothmann D, Woldorff MG. Abnormal brain activity related to performance monitoring and error detection in children with ADHD. Cortex 2005; 41: 377-388 [PMID: 15871602 DOI: 10.1016/S0010-9452(08)70274-0]

47
Overtoom CC, Kenemans JL, Verbaten MN, Kemner C, van der Molen MW, van Engeland H, Buitelaar JK, Koelega HS. Inhibition in children with attention-deficit/hyperactivity disorder: a psychophysiological study of the stop task. Biol Psychiatry 2002; 51: 668-676 [PMID: 11955467 DOI: 10.1016/S0006-3223(01)01290-2]

48
Groom MJ, Bates AT, Jackson GM, Calton TG, Liddle PF, Hollis C. Event-related potentials in adolescents with schizophrenia and their siblings: a comparison with attention-deficit/hyperactivity disorder. Biol Psychiatry 2008; 63: 784-792 [PMID: 17977520 DOI: 10.1016/j.biopsych.2007.09.018]

49
Lazzaro I, Anderson J, Gordon E, Clarke S, Leong J, Meares R. Single trial variability within the P300 (250-500 ms) processing window in adolescents with attention deficit hyperactivity disorder. Psychiatry Res 1997; 73: 91-101 [PMID: 9463842 DOI: 10.1016/S0165-1781(97)00107-8]

50
Bekker EM, Overtoom CC, Kooij JJ, Buitelaar JK, Verbaten MN, Kenemans JL. Disentangling deficits in adults with attention-deficit/hyperactivity disorder. Arch Gen Psychiatry 2005; 62: 1129-1136 [PMID: 16203958 DOI: 10.1001/archpsyc.62.10.1129]

51
Wiersema R, van der Meere J, Antrop I, Roeyers H. State regulation in adult ADHD: an event-related potential study. J Clin Exp Neuropsychol 2006; 28: 1113-1126 [PMID: 16840239 DOI: 10.1080/13803390500212896]

52
Holstein DH, Vollenweider FX, Geyer MA, Csomor PA, Belser N, Eich D. Sensory and sensorimotor gating in adult attention-deficit/hyperactivity disorder (ADHD). Psychiatry Res 2013; 205: 117-126 [PMID: 23017654 DOI: 10.1016/j.psychres.2012.08.013]

53
Castellanos FX, Giedd JN, Marsh WL, Hamburger SD, Vaituzis AC, Dickstein DP, Sarfatti SE, Vauss YC, Snell JW, Lange N, Kaysen D, Krain AL, Ritchie GF, Rajapakse JC, Rapoport JL. Quantitative brain magnetic resonance imaging in attention-deficit hyperactivity disorder. Arch Gen Psychiatry 1996; 53: 607-616 [PMID: 8660127 DOI: 10.1001/archpsyc.1996.01830070053009]

54
Hawk LW, Yartz AR, Pelham WE, Lock TM. The effects of methylphenidate on prepulse inhibition during attended and ignored prestimuli among boys with attention-deficit hyperactivity disorder. Psychopharmacology (Berl) 2003; 165: 118-127 [PMID: 12417963]

55
Ross CA, Margolis RL, Reading SA, Pletnikov M, Coyle JT. Neurobiology of schizophrenia. Neuron 2006; 52: 139-153 [PMID: 17015232 DOI: 10.1016/j.neuron.2006.09.015]

56
Butler PD, Silverstein SM, Dakin SC. Visual perception and its impairment in schizophrenia. Biol Psychiatry 2008; 64: 40-47 [PMID: 18549875 DOI: 10.1016/j.biopsych.2008.03.023]

57
Butler PD, Zemon V, Schechter I, Saperstein AM, Hoptman MJ, Lim KO, Revheim N, Silipo G, Javitt DC. Early-stage visual processing and cortical amplification deficits in schizophrenia. Arch Gen Psychiatry 2005; 62: 495-504 [PMID: 15867102 DOI: 10.1001/archpsyc.62.5.495]

58
Martínez A, Hillyard SA, Dias EC, Hagler DJ, Butler PD, Guilfoyle DN, Jalbrzikowski M, Silipo G, Javitt DC. Magnocellular pathway impairment in schizophrenia: evidence from functional magnetic resonance imaging. J Neurosci 2008; 28: 7492-7500 [PMID: 18650327 DOI: 10.1523/JNEUROSCI.1852-08.2008]

59
Ross RG, Harris JG, Olincy A, Radant A. Eye movement task measures inhibition and spatial working memory in adults with schizophrenia, ADHD, and a normal comparison group. Psychiatry Res 2000; 95: 35-42 [PMID: 10904121 DOI: 10.1016/S0165-1781(00)00153-0]

60
Ross RG, Olincy A, Harris JG, Sullivan B, Radant A. Smooth pursuit eye movements in schizophrenia and attentional dysfunction: adults with schizophrenia, ADHD, and a normal comparison group. Biol Psychiatry 2000; 48: 197-203 [PMID: 10924662 DOI: 10.1016/S0006-3223(00)00825-8]

61
Jacobsen LK, Hong WL, Hommer DW, Hamburger SD, Castellanos FX, Frazier JA, Giedd JN, Gordon CT, Karp BI, McKenna K, Rapoport JL. Smooth pursuit eye movements in childhood-onset schizophrenia: comparison with attention-deficit hyperactivity disorder and normal controls. Biol Psychiatry 1996; 40: 1144-1154 [PMID: 8931918 DOI: 10.1016/S0006-3223(95)00630-3]

62
Marsh PJ, Williams LM. ADHD and schizophrenia phenomenology: visual scanpaths to emotional faces as a potential psychophysiological marker? Neurosci Biobehav Rev 2006; 30: 651-665 [PMID: 16466794 DOI: 10.1016/j.neubiorev.2005.11.004]

63
Beedie SA, Benson PJ, St Clair DM. Atypical scanpaths in schizophrenia: evidence of a trait- or state-dependent phenomenon? J Psychiatry Neurosci 2011; 36: 150-164 [PMID: 21223647 DOI: 10.1503/jpn.090169]

64
Karatekin C, Asarnow RF. Exploratory eye movements to pictures in childhood-onset schizophrenia and attention-deficit/hyperactivity disorder (ADHD). J Abnorm Child Psychol 1999; 27: 35-49 [PMID: 10197405 DOI: 10.1023/A: 1022662323823]

65
Schneider F, Weiss U, Kessler C, Salloum JB, Posse S, Grodd W, Müller-Gärtner HW. Differential amygdala activation in schizophrenia during sadness. Schizophr Res 1998; 34: 133-142 [PMID: 9850979 DOI: 10.1016/S0920-9964(98)00085-1]

66
Williams LM, Das P, Harris AW, Liddell BB, Brammer MJ, Olivieri G, Skerrett D, Phillips ML, David AS, Peduto A, Gordon E. Dysregulation of arousal and amygdala-prefrontal systems in paranoid schizophrenia. Am J Psychiatry 2004; 161: 480-489 [PMID: 14992974 DOI: 10.1176/appi.ajp.161.3.480]

67
Hare TA, Tottenham N, Davidson MC, Glover GH, Casey BJ. Contributions of amygdala and striatal activity in emotion regulation. Biol Psychiatry 2005; 57: 624-632 [PMID: 15780849 DOI: 10.1016/j.biopsych.2004.12.038]

68
Sullivan PF, Kendler KS, Neale MC. Schizophrenia as a complex trait: evidence from a meta-analysis of twin studies. Arch Gen Psychiatry 2003; 60: 1187-1192 [PMID: 14662550 DOI: 10.1001/archpsyc.60.12.1187]

69
Froehlich TE, Anixt JS, Loe IM, Chirdkiatgumchai V, Kuan L, Gilman RC. Update on environmental risk factors for attention-deficit/hyperactivity disorder. Curr Psychiatry Rep 2011; 13: 333-344 [PMID: 21779823 DOI: 10.1007/s11920-011-0221-3]

70
Nigg JT. What causes ADHD? Understanding what goes wrong and why. New York: The Guilford Press, 2006

71
Brown AS. The environment and susceptibility to schizophrenia. Prog Neurobiol 2011; 93: 23-58 [PMID: 20955757 DOI: 10.1016/j.pneurobio.2010.09.003]

72
Zhang TY, Meaney MJ. Epigenetics and the environmental regulation of the genome and its function. Annu Rev Psychol 2010; 61: 439-466, C1-C3 [PMID: 19958180 DOI: 10.1146/annurev.psych.60.110707.1636252010]

73
Rutter M. Genes and Behavior: Nature-Nurture Interplay Explained. London: Blackwell, 2006

74
Nishioka M, Bundo M, Koike S, Takizawa R, Kakiuchi C, Araki T, Kasai K, Iwamoto K. Comprehensive DNA methylation analysis of peripheral blood cells derived from patients with first-episode schizophrenia. J Hum Genet 2013; 58: 91-97 [PMID: 23235336 DOI: 10.1038/jhg.2012.140]

75
van Os J, Kenis G, Rutten BP. The environment and schizophrenia. Nature 2010; 468: 203-212 [PMID: 21068828 DOI: 10.1038/nature09563]

76
Froehlich TE, Anixt JS, Loe IM, Chirdkiatgumchai V, Kuan L, Gilman RC. Update on environmental risk factors for attention-deficit/hyperactivity disorder. Curr Psychiatry Rep 2011; 13: 333-344 [PMID: 21779823 DOI: 10.1007/s11920-011-0221-3]

77
Knight TK, Kawatkar A, Hodgkins P, Moss R, Chu LH, Sikirica V, Erder MH, Nichol MB. Prevalence and incidence of adult attention deficit/hyperactivity disorder in a large managed care population. Curr Med Res Opin 2014; 30: 1291-1299 [PMID: 24597796 DOI: 10.1185/03007995.2014.901940]

78
McDonald DC, Jalbert SK. Geographic variation and disparity in stimulant treatment of adults and children in the United States in 2008. Psychiatr Serv 2013; 64: 1079-1086 [PMID: 23912601 DOI: 10.1176/appi.ps.004442012]

79
Polanczyk GV, Willcutt EG, Salum GA, Kieling C, Rohde LA. ADHD prevalence estimates across three decades: an updated systematic review and meta-regression analysis. Int J Epidemiol 2014; 43: 434-442 [PMID: 24464188 DOI: 10.1093/ije/dyt261]

80
Pettersson E, Sjölander A, Almqvist C, Anckarsäter H, D’Onofrio BM, Lichtenstein P, Larsson H. Birth weight as an independent predictor of ADHD symptoms: a within-twin pair analysis. J Child Psychol Psychiatry 2014 Jul 15; Epub ahead of print [PMID: 25040291 DOI: 10.1111/jcpp.12299]

81
Li J, Olsen J, Vestergaard M, Obel C. Attention-deficit/hyperactivity disorder in the offspring following prenatal maternal bereavement: a nationwide follow-up study in Denmark. Eur Child Adolesc Psychiatry 2010; 19: 747-753 [PMID: 20495989 DOI: 10.1007/s00787-010-0113-9]

82
Martini J, Knappe S, Beesdo-Baum K, Lieb R, Wittchen HU. Anxiety disorders before birth and self-perceived distress during pregnancy: associations with maternal depression and obstetric, neonatal and early childhood outcomes. Early Hum Dev 2010; 86: 305-310 [PMID: 20547016 DOI: 10.1016/j.earlhumdev.2010.04.004]

83
Langley K, Rice F, van den Bree MB, Thapar A. Maternal smoking during pregnancy as an environmental risk factor for attention deficit hyperactivity disorder behaviour. A review. Minerva Pediatr 2005; 57: 359-371 [PMID: 16402008]

84
Thapar A, Cooper M, Eyre O, Langley K. What have we learnt about the causes of ADHD? J Child Psychol Psychiatry 2013; 54: 3-16 [PMID: 22963644 DOI: 10.1111/j.1469-7610.2012.02611.x]

85
Linnet KM, Dalsgaard S, Obel C, Wisborg K, Henriksen TB, Rodriguez A, Kotimaa A, Moilanen I, Thomsen PH, Olsen J, Jarvelin MR. Maternal lifestyle factors in pregnancy risk of attention deficit hyperactivity disorder and associated behaviors: review of the current evidence. Am J Psychiatry 2003; 160: 1028-1040 [PMID: 12777257 DOI: 10.1176/appi.ajp.160.6.1028]

86
Konofal E, Lecendreux M, Arnulf I, Mouren MC. Iron deficiency in children with attention-deficit/hyperactivity disorder. Arch Pediatr Adolesc Med 2004; 158: 1113-1115 [PMID: 15583094 DOI: 10.1001/archpedi.158.12.1113]

87
Otero GA, Pliego-Rivero FB, Contreras G, Ricardo J, Fernández T. Iron supplementation brings up a lacking P300 in iron deficient children. Clin Neurophysiol 2004; 115: 2259-2266 [PMID: 15351367 DOI: 10.1016/j.clinph.2004.05.008]

88
Chen JR, Hsu SF, Hsu CD, Hwang LH, Yang SC. Dietary patterns and blood fatty acid composition in children with attention-deficit hyperactivity disorder in Taiwan. J Nutr Biochem 2004; 15: 467-472 [PMID: 15302081 DOI: 10.1016/j.jnutbio.2004.01.008]

89
Millichap JG, Yee MM, Davidson SI. Serum ferritin in children with attention-deficit hyperactivity disorder. Pediatr Neurol 2006; 34: 200-203 [PMID: 16504789 DOI: 10.1016/j.pediatrneurol.2005.09.001]

90
McGrath J, Saha S, Welham J, El Saadi O, MacCauley C, Chant D. A systematic review of the incidence of schizophrenia: the distribution of rates and the influence of sex, urbanicity, migrant status and methodology. BMC Med 2004; 2: 13 [PMID: 15115547 DOI: 10.1186/1741-7015-2-13]

91
Marcelis M, Takei N, van Os J. Urbanization and risk for schizophrenia: does the effect operate before or around the time of illness onset? Psychol Med 1999; 29: 1197-1203 [PMID: 10576311 DOI: 10.1017/S0033291799008983]

92
March D, Hatch SL, Morgan C, Kirkbride JB, Bresnahan M, Fearon P, Susser E. Psychosis and place. Epidemiol Rev 2008; 30: 84-100 [PMID: 18669521 DOI: 10.1093/epirev/mxn006]

93
Mortensen PB, Pedersen CB, Westergaard T, Wohlfahrt J, Ewald H, Mors O, Andersen PK, Melbye M. Effects of family history and place and season of birth on the risk of schizophrenia. N Engl J Med 1999; 340: 603-608 [PMID: 10029644 DOI: 10.1056/NEJM199902253400803]

94
Brown AS, Bresnahan M, Susser ES, Sadock BJ, Sadock VA. Schizophrenia: environmental epidemiology. Comprehensive Textbook of Psychiatry. Baltimore, MD: Lippincott, Williams, Wilkins, 2005: 1371-1380

95
Hagberg H, Gressens P, Mallard C. Inflammation during fetal and neonatal life: implications for neurologic and neuropsychiatric disease in children and adults. Ann Neurol 2012; 71: 444-457 [PMID: 22334391 DOI: 10.1002/ana.22620]

96
Dammann O, Kuban KC, Leviton A. Perinatal infection, fetal inflammatory response, white matter damage, and cognitive limitations in children born preterm. Ment Retard Dev Disabil Res Rev 2002; 8: 46-50 [PMID: 11921386 DOI: 10.1002/mrdd.10005]

97
Goldenberg RL, Culhane JF, Iams JD, Romero R. Epidemiology and causes of preterm birth. Lancet 2008; 371: 75-84 [PMID: 18177778]

98
Abel KM, Wicks S, Susser ES, Dalman C, Pedersen MG, Mortensen PB, Webb RT. Birth weight, schizophrenia, and adult mental disorder: is risk confined to the smallest babies? Arch Gen Psychiatry 2010; 67: 923-930 [PMID: 20819986 DOI: 10.1001/archgenpsychiatry.2010.100]

99
Zeisel SH. Choline: critical role during fetal development and dietary requirements in adults. Annu Rev Nutr 2006; 26: 229-250 [PMID: 16848706 DOI: 10.1146/annurev.nutr.26.061505.111156]

100
Ross RG, Hunter SK, McCarthy L, Beuler J, Hutchison AK, Wagner BD, Leonard S, Stevens KE, Freedman R. Perinatal choline effects on neonatal pathophysiology related to later schizophrenia risk. Am J Psychiatry 2013; 170: 290-298 [PMID: 23318559 DOI: 10.1176/appi.ajp.2012.12070940]

101
Schaeffer JL, Ross RG. Childhood-onset schizophrenia: premorbid and prodromal diagnostic and treatment histories. J Am Acad Child Adolesc Psychiatry 2002; 41: 538-545 [PMID: 12014786 DOI: 10.1097/00004583-200205000-00011]

102
Karatekin C, White T, Bingham C. Shared and nonshared symptoms in youth-onset psychosis and ADHD. J Atten Disord 2010; 14: 121-131 [PMID: 19805623 DOI: 10.1177/1087054709347434]

103
FDA News and Events. Retrieved June 15, 2007. Availabe from: URL: http: //www.fda.gov/bbs/topics/NEWS/2007/NEW01568.html

104
Faraone SV, Glatt SJ. A comparison of the efficacy of medications for adult attention-deficit/hyperactivity disorder using meta-analysis of effect sizes. J Clin Psychiatry 2010; 71: 754-763 [PMID: 20051220 DOI: 10.4088/JCP.08m04902pur]

105
Carnwath T, Garvey T, Holland M. The prescription of dexamphetamine to patients with schizophrenia and amphetamine dependence. J Psychopharmacol 2002; 16: 373-377 [PMID: 12503839 DOI: 10.1177/026988110201600414]

106
Ross RG, Novins D, Farley GK, Adler LE. A 1-year open-label trial of olanzapine in school-age children with schizophrenia. J Child Adolesc Psychopharmacol 2003; 13: 301-309 [PMID: 14642018 DOI: 10.1089/104454603322572633]

107
Blom JD, Kooij JJ. [ADD psychosis: treatment with antipsychotics and methylphenidate?]. Tijdschr Psychiatr 2012; 54: 89-93 [PMID: 22237615]

108
de Jong MH, Eussen ML, van Gool AR. [Antipsychotic agents and stimulants: a judicious combination?]. Tijdschr Psychiatr 2010; 52: 57-61 [PMID: 20054798]

109
Tossell JW, Greenstein DK, Davidson AL, Job SB, Gochman P, Lenane M, Nugent Iii TF, Gogtay N, Sporn AL, Rapoport JL. Stimulant drug treatment in childhood-onset schizophrenia with comorbid ADHD: an open-label case series. J Child Adolesc Psychopharmacol 2004; 14: 448-454 [PMID: 15650502 DOI: 10.1089/cap.2004.14.448]

110
Barch DM, Carter CS. Amphetamine improves cognitive function in medicated individuals with schizophrenia and in healthy volunteers. Schizophr Res 2005; 77: 43-58 [PMID: 16005384 DOI: 10.1016/j.schres.2004.12.019]

111
Goldberg TE, Bigelow LB, Weinberger DR, Daniel DG, Kleinman JE. Cognitive and behavioral effects of the coadministration of dextroamphetamine and haloperidol in schizophrenia. Am J Psychiatry 1991; 148: 78-84 [PMID: 1984711 DOI: 10.1176/ajp.148.1.78]

112
Opler LA, Frank DM, Ramirez PM. Psychostimulants in the treatment of adults with psychosis and attention deficit disorder. Ann N Y Acad Sci 2001; 931: 297-301 [PMID: 11462748 DOI: 10.1111/j.1749-6632.2001.tb05786.x]

113
Ellinwood EH, Kilbey MM. Fundamental mechanisms underlying altered behavior following chronic administration of psychomotor stimulants. Biol Psychiatry 1980; 15: 749-757 [PMID: 6106515]

114
Post RM, Kopanda RT. Cocaine, kindling, and psychosis. Am J Psychiatry 1976; 133: 627-634 [PMID: 776007 DOI: 10.1176/ajp.133.6.627]

115
Brabbins C, Poole R. Psychiatrists’ knowledge of drug induced psychosis. Psychiatric Bulletin 1996; 20: 410-412 [DOI: 10.1192/pb.20.7.410]

116
Curran C, Byrappa N, McBride A. Stimulant psychosis: systematic review. Br J Psychiatry 2004; 185: 196-204 [PMID: 15339823 DOI: 10.1192/bjp.185.3.196]

117
Strakowski SM, Sax KW, Setters MJ, Stanton SP, Keck PE. Lack of enhanced response to repeated d-amphetamine challenge in first-episode psychosis: implications for a sensitization model of psychosis in humans. Biol Psychiatry 1997; 42: 749-755 [PMID: 9347122 DOI: 10.1016/S0006-3223(97)00052-8]

118
Brady KT, Lydiard RB, Malcolm R, Ballenger JC. Cocaine-induced psychosis. J Clin Psychiatry 1991; 52: 509-512 [PMID: 1752853]

119
Bellak L, Kay SR, Opler LA. Attention deficit disorder psychosis as a diagnostic category. Psychiatr Dev 1987; 5: 239-263 [PMID: 3454965]

120
Huey LY, Zetin M, Janowsky DS, Judd LL. Adult minimal brain dysfunction and schizophrenia: a case report. Am J Psychiatry 1978; 135: 1563-1565 [PMID: 717582 DOI: 10.1176/ajp.135.12.1563]

121
Pine DS, Klein RG, Lindy DC, Marshall RD. Attention-deficit hyperactivity disorder and comorbid psychosis: a review and two clinical presentations. J Clin Psychiatry 1993; 54: 140-145 [PMID: 8098031]

122
Kraemer M, Uekermann J, Wiltfang J, Kis B. Methylphenidate-induced psychosis in adult attention-deficit/hyperactivity disorder: report of 3 new cases and review of the literature. Clin Neuropharmacol 2010; 33: 204-206 [PMID: 20571380 DOI: 10.1097/WNF.0b013e3181e29174]

123
Horrigan JP. Present and future pharmacotherapeutic options for adult attention deficit/hyperactivity disorder. Expert Opin Pharmacother 2001; 2: 573-586 [PMID: 11336608 DOI: 10.1517/14656566.2.4.573]

124
Hamshere ML, Stergiakouli E, Langley K, Martin J, Holmans P, Kent L, Owen MJ, Gill M, Thapar A, O’Donovan M, Craddock N. Shared polygenic contribution between childhood attention-deficit hyperactivity disorder and adult schizophrenia. Br J Psychiatry 2013; 203: 107-111 [PMID: 23703318 DOI: 10.1192/bjp.bp.112.117432]

125
Larsson H, Rydén E, Boman M, Långström N, Lichtenstein P, Landén M. Risk of bipolar disorder and schizophrenia in relatives of people with attention-deficit hyperactivity disorder. Br J Psychiatry 2013; 203: 103-106 [PMID: 23703314 DOI: 10.1192/bjp.bp.112.120808]

126
Williams NM, Zaharieva I, Martin A, Langley K, Mantripragada K, Fossdal R, Stefansson H, Stefansson K, Magnusson P, Gudmundsson OO, Gustafsson O, Holmans P, Owen MJ, O’Donovan M, Thapar A. Rare chromosomal deletions and duplications in attention-deficit hyperactivity disorder: a genome-wide analysis. Lancet 2010; 376: 1401-1408 [PMID: 20888040 DOI: 10.1016/S0140-6736(10)61109-9]

127
Hart AB, Gamazon ER, Engelhardt BE, Sklar P, Kähler AK, Hultman CM, Sullivan PF, Neale BM, Faraone SV, de Wit H, Cox NJ, Palmer AA. Genetic variation associated with euphorigenic effects of d-amphetamine is associated with diminished risk for schizophrenia and attention deficit hyperactivity disorder. Proc Natl Acad Sci USA 2014; 111: 5968-5973 [PMID: 24711425 DOI: 10.1073/pnas.1318810111]

128
Wingo AP, Ghaemi SN. A systematic review of rates and diagnostic validity of comorbid adult attention-deficit/hyperactivity disorder and bipolar disorder. J Clin Psychiatry 2007; 68: 1776-1184 [PMID: 18052572 DOI: 10.4088/JCP.v68n1118]

129
Elman I, Sigler M, Kronenberg J, Lindenmayer JP, Doron A, Mendlovic S, Gaoni B. Characteristics of patients with schizophrenia successive to childhood attention deficit hyperactivity disorder (ADHD). Isr J Psychiatry Relat Sci 1998; 35: 280-286 [PMID: 9988985]

130
American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 5th ed. Arlington, VA: American Psychiatric Publishing, 2013

P- Reviewer: Chakrabarti S, Maniglio R, Serafini G    S- Editor: Tian YL    L- Editor: A    E- Editor: Lu YJ  
�








