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Impact Statement 

This study investigates the complex interplay between psychiatric management and clinical 

outcomes in adolescents with Autism Spectrum Disorder (ASD). By scrutinizing the 

demographics and clinical profiles of adolescents admitted to psychiatric units, the research 

underscores the pressing need for tailored interventions and specialized care for this 

vulnerable population. 

The findings of this study have significant implications for clinical practice, providing 

healthcare professionals with insights into managing ASD in psychiatric settings. The study 

highlights the pervasive nature of comorbidities, particularly intellectual disability (ID), and 

its impact on clinical presentations and treatment approaches. It also identifies risk factors for 

hospitalization, such as aggressive behaviors and mood disorders, which can guide early 

intervention strategies and preventive measures. 

Furthermore, the study underscores the efficacy of psychiatric hospitalization in effecting 

meaningful clinical improvements among adolescents with ASD, advocating for the provision 

of specialized care tailored to their unique needs. The observed reduction in aggressive 

behaviors and the overall enhancement in quality-of-life post-hospitalization, underscore the 

pivotal role of specialized psychiatric units in addressing the complex needs of individuals 

with ASD. 

The study's comparison between ASD and non-ASD cohorts unveils disparities in clinical 

manifestations, challenging prevailing assumptions.  

Overall, this study sheds light on the common presentation of youths with ASD in inpatient 

psychiatric settings and supports advocating for holistic, person-centred care that 

acknowledges the heterogeneity of clinical presentations and addresses the unique needs of 
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individuals with ASD. Its implications are relevant to clinical practice, research, and 

policymaking. 
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Abstract  

The prevalence of autism spectrum disorder (ASD) is increasing worldwide. Youngsters with 

ASD demonstrate higher rates of intellectual disabilities (ID), comorbid psychopathology, and 

psychiatric hospitalizations, compared to children in the general population. This study characterizes 

the demographics and clinical parameters of adolescent psychiatric inpatients with ASD compared to 

inpatients without ASD, all hospitalized during the study period. Additionally, within the ASD group 

those with ID were compared to those without. The rate of males among participants with ASD was 

significantly higher than among those without ASD, and the duration of hospitalization was longer. In 

contrast, the rate of cigarette smoking, major depressive disorder, and suicidal thoughts among those 

with ASD was lower. One-third of those with ASD had moderate to severe ID, about 10% had 

comorbid epilepsy, and about half of them demonstrated aggressive behavior. Most ASD patients 

showed significant improvement upon discharge, although the extent of improvement was more 

prominent among ASD patients with no ID. Our findings, consistent with previous research, indicate 

that hospitalization is beneficial to youths with ASD, both those with and those without ID. Further 

studies that include long-term follow-up are needed.  

 

Keywords: ASD, Intellectual Disability, Comorbidities. 
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1. Introduction 

Autism spectrum disorder (ASD) is a heterogeneous neurodevelopmental disorder 

characterized by impaired social communication and interaction, as well as restricted and repetitive 

behavior patterns and unusually restricted interests (Lai et al. 2014; Tian et al. 2022). Psychiatric 

management of children and adolescents with autism spectrum disorder, with or without intellectual 

disability (ID), is challenging. Children with ASD are 6.61 times more likely to be admitted to a 

psychiatric hospital than typically developing children (Croen et al. 2006). Parents of 11% of youths 

with ASD less than 21 years of age reported that their children had been psychiatrically hospitalized at 

least once (Siegel and Gabriels 2014). The one-year rate of psychiatric admissions among children with 

ASD is 1.3% (Croen et al. 2006; Siegel and Gabriels 2014). Psychiatric units intended especially for 

patients with ASD or other neurodevelopmental disorders are relatively rare. Moreover, despite the 

relatively high admission rates among this population, there’s little data on the demographics and 

clinical characteristics of the admitted patients. Children with ASD have higher rates of comorbid 

psychopathology than their peers without ASD (Al-Beltagi 2021). Yet diagnosis is more challenging 

and interventions are less effective in children with ASD due to communication difficulties and 

sometimes due to the presence of ID (Al-Beltagi 2021; McGuire et al. 2015). Studies showed that 25-

70% of individuals with ASD have a comorbid ID of variable severity, while others have some 

comorbid disability other than cognitive dysfunctions, especially concerning language and behavior 

(Kantzer et al. 2013; Mefford et al. 2012; Thurm et al. 2019). ASD and ID seem to share genetic 

substrates and are likely biochemically and molecularly associated (Srivastava and Schwartz 2014). A 

recent meta-analysis study evaluated the prevalence of mental health concerns among autistic patients 

and found high rates of attention deficit and hyperactivity disorder (ADHD) (28%), anxiety disorders 

(20%), sleep-wake disorders (13%), depressive disorders (11%), obsessive-compulsive disorders 

(OCD) (9%) and bipolar disorders (5%) (Lai et al. 2019). Moreover, adolescence is a critical period in 

the emergence of various psychiatric disorders (Périsse et al. 2010). Studies showed that during this 

period, some individuals with ASD also experienced clinical deterioration that may include cognitive 

and behavioral regression, catatonic symptoms, psychosis, and epileptic seizures (Liu et al. 2022; Smile 

2016). One study reported that 10.9% of ASD patients showed a progressive deterioration during 

adolescence, which began with “a loss of language skills associated with inertia and decreasing activity 

followed by a general intellectual decline.” In three of these patients, epileptic fits accompanied 
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deterioration, and one patient had severe OCD (Ghaziuddin 2021). Billstedt and colleagues estimated 

the rate of progressive deterioration in a group of 120 patients with ASD to be as high as 20% during 

adolescence (Billstedt et al. 2005). They noted that in twelve (10%) out of these, the “deterioration 

appeared to be permanent.”  

Studies found that the highest risk factors for hospitalization due to ASD are aggressive 

behaviors, self-endangerment, comorbidity of mood disorders, sleep problems, comorbid OCD, and 

older age at diagnosis (Righi et al. 2018; Siegel and Gabriels 2014). The risk of admission increases 

with age of the individual with ASD (Ozbaran et al. 2022). A study of patients with ASD and ID 

hospitalized due to behavioral or cognitive regression found environmental triggers (lack of proper 

care, adjustment disorder) in half the cases, physical problems such as seizures in one third, and 

diagnoses of various psychiatric disorders, such as depressive and bipolar disorder, in the rest (Périsse 

et al. 2010). The presence of psychopathology in the mother and siblings of patients with ASD was 

found to be significantly higher in this group (61.8% and 26.5%, respectively), while only 23.5% of 

fathers were found to have psychopathology. The most common psychopathologies were major 

depressive disorder in mothers, ADHD in fathers, and ASD in siblings (Ozbaran et al. 2022). Some 

factors were found to have a positive effect on ASD patients, such as living in an area with easy access 

to specialized health care providers and being female. Regular periods of relief and rest (respite) for the 

caretakers were found to be a protective factor as well (Mandell et al. 2012).  

Prevalence of ASD diagnosis in the US has increased from 3 in 10,000 children in the 1980s 

to 1 in 44 children in 2018 (Maenner et al. 2021). This seems to be true for other Western countries as 

well (Li et al. 2022). Explanations for this rise include improved clinical awareness of the disorder 

leading to earlier and more accurate diagnoses and true increase in incidence (Maenner et al. 2021; 

Thurm et al. 2019). A similar increase is seen in Israel between the years 2000-2011, from 1 in 2,000 to 

1 in 200 (Davidovitch et al. 2013; Raz et al. 2015).  

The aims of the current study were as follows: 1. To characterize the clinical factors and 

demographics of adolescents with ASD admitted to a psychiatric inpatient department; 2. To compare 

sociodemographic and clinical characteristics of patients with ASD and comorbid ID (ASD+ID) to 

those of patients with ASD and no ID (ASD-ID); 3. To compare sociodemographic and clinical 

characteristics of patients with ASD to those of patients without ASD (non-ASD), hospitalized in the 

department during the same time period.  
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2. Methods 

Data for this study were retrieved from the electronic medical records (EMRs) and medical 

hard copy files of a major mental health center in central Israel. It included all admissions to the Child 

and Adolescent Division (ages 12-20), between 1.1.2010 and 31.12.2015. The ASD group (n=64) 

included patients diagnosed with childhood autism according to the DSM-5 criteria. To establish an 

ASD diagnosis in Israel,  a child or adolescent is assessed by two specialists, both following the DSM-

5 criteria: 1) A board-certified child and adolescent psychiatrist, and 2) a developmental, educational or 

clinical psychologist who, additionally, uses the Autism Diagnostic Observation Schedule (ADOS; 

Lord et al. 1989), the Autism Diagnostic Interview, Revised (ADI-R; Lord et al. 1994), and a cognitive 

assessment. The scores of the latter tools are stored at the Israeli National Insurance Agency. 

 The ASD group was further divided into ASD+ID (n=18) and ASD-ID (n=46). Various 

sociodemographic and clinical characteristics were compared between the two ASD subgroups. These 

characteristics are described in detail later in the Methods section. 

Various sociodemographic and clinical characteristics from the whole ASD group (n=64) 

were compared to a group (n=648) of hospitalized children who have no ASD (non-ASD). 

 The institutional review board approved the study and waived the need for written informed 

consent by the participants due to the study’s retrospective nature and de-identified data. 

Demographics (age, sex, family structure), age at ASD diagnosis, DSM-5 diagnosis at 

discharge, place of living, and type of school prior to admission and at discharge were collected from 

the EMRs and the hard copy files. Also collected were data on presence of affective or psychotic 

symptoms, presence of ID and epilepsy, family history of affective or psychotic disorders, suicidal 

thoughts, suicide attempts, or non-suicidal self-injury (NSSI) at admission, behaviors that pose danger 

to self or others (i.e., aggressiveness), as well as length of hospital stay, number of previous 

admissions, and antipsychotics the patient was receiving at admission. Data on place of living and 

school placement following discharge were also collected. Scores of the Clinical Global Impression - 

Severity (CGI-S) scale at admission and the Clinical Global Impression - Improvement (CGI-I) scale at 

discharge were determined retrospectively, based on the data in the patient files, by three child 

psychiatrists (MA, RR, PP) with the final scores determined by consensus. All patients hospitalized in 

the department receive ongoing psychiatric care along with various individually tailored psychosocial 
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interventions such as special school programs according to the patient’s needs, animal therapy, group 

therapy, individual therapy, and parental guidance. These are provided regardless of length of stay.  

Statistical analysis was performed using IBM’s SPSS for Windows ver. 24.0 (IBM Corp., 

Armonk, New York, USA). The ASD group was further analyzed according to the presence or absence 

of ID comorbidity. T-test and Chi-square test were used as appropriate. Statistical significance was set 

at p<0.05. Significant results underwent Bonferroni correction. 

 

3. Results 

3.1. Patients with ASD 

Sociodemographics and clinical characteristics of ASD patients are shown in Tables 1A, 1B, 

2A, and 2B.  

******** Tables 1 and 2 about here ******** 

 

3.1.1. Clinical Improvement during hospitalization 

Figures 1A and 1B present the retrospective assessment of the distribution of comorbid 

psychopathology degrees in patients with ASD, as measured by the CGI-S and CGI-I scores. It appears 

that at admission, most of the patients with ASD (80%) had a CGI-S score in the range of 4-6. 

Following hospitalization, significant improvement was achieved in a substantial proportion (85%) of 

the population with ASD, namely, CGI-I at discharge was in the range of 1-3.   

******** Figure 1 about here ******** 

 

3.1.2. Post-hospitalization care and education 

At discharge, eight patients (12.5%) with ASD were placed in a facility for youths with ASD. 

3 youngsters (4.7%) who had not attended special education programs in the community prior to 

hospitalization were now placed in such programs. The majority (n=53; 82.8%) returned to the special 

education programs in the community they had attended prior to hospitalization. 

 

3.2. Comparison between individuals with ASD and comorbid ID (ASD+ID) vs. individuals 

with ASD and no ID (ASD-ID) 
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Tables 1A and 1B present sociodemographics and clinical characteristics of the ASD+ID and 

ASD-ID groups. There were 18 ASD+ID patients and 46 ASD-ID patients. The comparison between 

the groups shows that ASD+ID patients had significantly higher CGI-S scores at admission and worse 

CGI-I scores at discharge than ASD-ID patients. However, after Bonferroni correction for multiple 

comparisons, these differences did not reach statistical significance. Other parameters like the presence 

of epilepsy, maintenance of antipsychotics at admission, need for restraint or seclusion, and self-

injurious and aggressive behaviors were not different between the two groups. 

 

3.3. Comparison of individuals with ASD vs. individuals with no ASD (non-ASD) 

The study included 64 inpatients with ASD and 648 inpatients without ASD. Their 

demographics and clinical parameters are shown in Tables 2A and 2B. ASD and non-ASD inpatients 

were of similar age (averaging 15 years old). The ASD group demonstrated longer hospitalization 

periods than the non-ASD group. The rate of males in the ASD group was higher, and the rate of 

cigarette smoking was lower compared to non-ASDs. The rates of major depressive episodes and 

suicidal thoughts at admission were found to be lower in the ASD group, while rates of previous 

admissions (p=0.001) were higher in the ASD group. 

 

4. Discussion 

4.1. Comparison of individuals with ASD and comorbid ID versus individuals with ASD and 

no ID  

The ASD group was divided into the ASD+ID group and the ASD-ID group. No significant 

differences in sociodemographics and clinical parameters were observed between the two groups. 

Adults diagnosed with ASD+ID have been reported to demonstrate aggression more frequently than 

adults with ID alone (Tsakanikos et al. 2007). Farmer et al. (2015) reported high rates of aggression in 

children with ASD towards both caregivers and non-caregivers. In our study on adolescents, aggressive 

behavior was observed in more than half of the inpatients with ASD. Aggression clearly has a negative 

impact on the quality of life in children with ASD, leading to impaired social relationships, placement 

in special education programs and institutes, including residential schools, use of physical intervention, 

and increased risk of being victimized (Fitzpatrick et al. 2016).  
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The majority (62%) of the ASD group in our study had been maintained on antipsychotics 

prior to admission, most likely due to irritability, aggressive behaviors, or psychotic symptoms. 

Antipsychotics are typically used to treat associated comorbidities, such as schizophrenia and behavior 

disorders (Lee et al. 2018). A systematic review by Pillay and colleagues suggested that antipsychotics 

may be helpful in improving symptoms of irritability and possibly stereotyped behaviors. Evidence was 

sparse for several patient- and family-important outcomes, such as health-related quality of life, 

involvement with the legal system, and school performance (Pillay et al. 2017). Antipsychotics were 

proven to reduce hyperactivity, attention deficit, opposition, and disruptive behaviors, and slightly 

decrease restricted and repetitive interests and behaviors, obsession and compulsion in children and 

adolescents with ASD. Moreover, antipsychotics seem to slightly reduce emotional 

dysregulation/irritability and positively influence global functioning (D’Alò et al. 2021).  

A high rate of comorbid ID is present in inpatients with ASD, as was the case in our sample 

(Melvin et al. 2022). As indicated above, more than half of our sample with ASD demonstrated 

aggressive behavior. One third of the patients demonstrated moderate to severe ID and about 10% had 

comorbid epilepsy. The ASD+ID tended to have mild-to-borderline ID and were of similar age as the 

ASD-ID. In fact, genetic variants associated with ASD are often also associated with ID, validating 

both the phenotypic and genotypic overlap between these conditions (Casanova et al. 2016; Zhu et al. 

2014). In addition, the rate of genetic variants associated with ASD is significantly higher in the 

presence of comorbid ID (Sanders et al. 2015). ASD genetics are mostly complex, involving multiple 

genes with small contributions to illness expression. Genotyping and computing genotypic risk scores 

could potentially aid future diagnostic assessments of ASD by capturing the cumulative effects of 

sequence number variants and copy number variants, which elevate the risk for ASD and other related 

neuropsychiatric and neurodevelopmental conditions (An et al. 2018; Cirnigliaro et al. 2023; Fusar-Poli 

et al. 2023; LaBianca et al. 2021). 

By the time people reach adolescence, the prevalence of epilepsy in the general population is 

between 1 and 2%, in contrast to it being between 20 and 30% in individuals with ASD (Besag 2018; 

Tuchman and Cuccaro 2011). In ASD, two peak periods of epilepsy onset have been described, one in 

early childhood and the second in adolescence (Parmeggiani et al. 2010).  

 

4.1.1. The effect of hospitalization on the ASD group 
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Most CGI-S scores obtained at admission ranged from moderately ill to severely ill.  

At discharge, assessment with CGI-I showed meaningful clinical improvement (“very much” to “much 

improvement”) in about 70% of the ASD group. Thus, most patients benefited from the hospitalization, 

as was also reflected by the majority being able to return to their families and their pre-hospitalization 

non-residential special education programs (Figs. 1A and 1B). Only three patients had to be transferred 

from their previous in-the-community programs to residential ASD facilities.  

Several studies provided evidence of improvements in mental health, social functioning, 

behavior, and forensic risk after inpatient admission (Melvin et al. 2022). Treatment in a psychiatric 

inpatient unit specializing in ASD and ID was associated with a significant reduction in aggressive, 

self-injurious, and tantrum-like behaviors in children with ASD. These benefits were sustained at a 

follow-up two months post-discharge (Siegel and Gabriels 2014).  

 

4.2. Comparison of individuals with ASD versus individuals with no ASD  

In our study, about 80% of the patients with ASD were males, which is in line with previous 

studies. Ozbaran and colleagues (2022) found that there were more male inpatients with ASD than 

female ones. Other previous studies showed that male sex dominance is seen in hospitalized ASD 

patients (Kuriakose et al. 2018; Taylor et al. 2019). ASD male-to-female ratios show striking 

variability, even in epidemiological studies that implemented equivalent inclusion criteria and 

recruitment methods. These ratios range between 8-to-1 and 2-to-1 (Loomes et al. 2017). Loomes and 

colleagues (2017) claimed that the male-to-female ratio among children meeting criteria for ASD is 

closer to 3:1, and not 4:1, as is stated in the DSM-5. Thus, it seems that female adolescents with autism 

are at greater risk than males of having their ASD overlooked, misdiagnosed, or identified late (Mandy 

and Tchanturia 2015; Russell et al. 2011). 

Surprisingly, in our study, the rates of major depressive episodes and suicidal thoughts at 

admission were found to be notably lower in the ASD group than in the non-ASD group. In a study 

conducted by Ozbaran and colleagues (2022), the rate of suicide attempts was also found to be 

significantly lower in the ASD group. These findings may be relevant to hospitalized patients with 

ASD but not to the general population of individuals with ASD and no ID (Newell et al. 2023). In 

general, depression is one of the most prevalent co-morbid mental health conditions affecting up to 

50% of individuals with ASD during their lifetime (Hedley et al. 2017), and thus, patients with high-
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functioning ASD are more likely to experience suicide attempts (Karakoç Demirkaya et al. 2016; 

Newell et al. 2023). According to parents’ reports, talk of death or suicide was common in 22% of 

youth with ASD assessed during an inpatient psychiatric admission (Horowitz et al. 2018). Thus, the 

lower rates of major depressive episodes and suicidal thoughts in our study may suggest detection bias, 

as behavioral deterioration leading to psychiatric admission in this population may be the result of 

underdiagnosed depression and suicidality. Consistent with previous reports, the group of adolescents 

with ASD was found to be smoking cigarettes significantly less than their non-ASD peers (Bejerot and 

Nylander 2003; Mattila et al. 2010). 

 

4.3. Limitations 

The major limitations of the current study are the relatively small sample size, its 

retrospective-naturalistic nature and lack of follow-up. In addition, the study does not include a control 

group for the CGI-S and CGI-I results and finally, no rating scale that is specific for ASD, is used in 

the study. 

 

4.4. Conclusion 

Our study compared sociodemographics and clinical characteristics of adolescent inpatients 

with ASD, between those with ID and those without, and compared the patients with ASD to patients 

without ASD. These analyses are scarce in the literature.  

 Surprisingly, the rate of aggressive episodes, as measured by restraint and seclusion events, 

was not significantly different between those with ASD and those without. Also surprising was the 

finding that patients with ASD demonstrated lower rates of depression and suicidality. Consistent with 

previous studies, in our study, patients with ASD were found to smoke cigarettes significantly less than 

those without. Since significant clinical improvement was observed in our sample of adolescents with 

ASD following hospitalization, it seems that hospitalization is beneficial to those patients. As 

mentioned in the limitations, this study lacked follow-up, which should be done in future studies in 

order to substantiate the long-term benefits of hospitalization for ASD youths. 
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Table 1 

Table 1A: Sociodemographics and clinical responsiveness to treatment of ASD patients with ID and without ID  

 

Total ASD (N=64) ASD+ID (N=18) ASD-ID (N=46) 

  

 

Mean (SD) Mean (SD) Mean (SD) t-test p-value 

Age (years) 15.1 (1.8) 14.7 (2.1) 15.3 (1.6) 1.2 0.2 

Length of hospitalization 

(days) 89.4 (104) 71.9 (92.3) 96.2 (108.3) 0.84 0.4 

Number of previous 

admissions 0.58 (0.94) 0.83 (1.15) 0.48 (0.83) -1.37 0.2 

Age at ASD diagnosis  6.85 (4.35) 9.24 (5.18) 1.68 0.1 

CGI-severity at admission  5.44 (0.78) 4.87 (1) -2.07 0.04* 

CGI-improvement at 

discharge 

 

2.44 (1.1) 1.85 (0.92) -2.2 0.03* 

Legend: ASD = autism spectrum disorder; ID = intellectual disability; ASD+ID = ASD patients with ID, ASD-ID = ASD 

without ID; CGI = clinical global impression. * = non-significant following Bonferroni correction for multiple comparisons  
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Table 1B: Clinical characteristics of ASD patients with ID and without ID 

 

Total ASD (N=64) ASD +ID (N=18) ASD-ID (N=46) 

  

 

n n (%) n (%) χ2/FET p-value 

Maintained on 

antipsychotics at admission 

40 11 (61.1) 29 (63) 0.02 0.9 

Restraint, seclusion 9 3 (16.7) 6 (13) 0.37 0.7 

Self-injurious behavior 

during hospitalization 

12 5 (27.8) 7 (15.2) 0.29 0.25 

Aggressive behavior during 

hospitalization 

35 11 (61.1) 24 (52.2) 0.42 0.52 

Epilepsy 5 3 (16.7) 2 (4.3) 2.7 0.1 

Legend: ASD = autism spectrum disorder; ID = intellectual disability; ASD+ID = ASD patients with ID, ASD-ID = ASD 

without ID; FET = Fisher's exact test. 
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Table 2 

Table 2A: Comparison of age and clinical characteristics between participants with ASD 

and those without 

 

ASD (n=64) Non-ASD (n=648) 

  

 

Mean (SD) Mean (SD) 

Student’s t-

test p-value 

Age (years) 15.1 (1.8) 15.2 (1.8) 0.41 0.682 

Length of hospitalization (days) 89.4 (104) 54.5 (74) -3.5 0.001 * 

Number of previous admissions 0.58 (0.94) 0.3 (0.81) -2.6 0.01 

 

Legend: ASD= autism spectrum disorder. * =remains significant following Bonferroni correction. 
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Table 2B: Comparison of sex rates and rates of clinical characteristics between participants 

with ASD and those without 

 ASD (n=64) Non-ASD (n=648)   

 

N (%) N (%) chi-square p-value 

Male sex  51 (79.7) 285 (44) 29.8 <0.001 * 

Cigarette Smokers 6 (9.4) 164 (25.3) 14.3 0.001 * 

Family history of affective disorders 5 (10.6) 83 (16.7) 1.2 0.28 

Family history of psychotic disorders 6 (12.8) 50 (10) 0.36 0.55 

Compulsory admissions 9 (14.1) 158 (24.5) 3.52 0.06 

Restraint, seclusion 9 (14.1) 44 (6.8) 4.47 0.03 

Major depressive episodes 4 (6.3) 248 (38.6) 25.9 <0.001 * 

Manic episodes 8 (12.5) 62 (9.6) 0.55 0.46 

Psychotic episodes 11 (17.2) 142 (22) 0.81 0.37 

Mixed episodes 1 (1.6) 7 (1.1) 0.12 0.73 

Suicidal thoughts at admission 11 (19.3) 291 (46.6) 15.8 <0.001 * 

Suicidal attempts prior to admission 3 (4.7) 111 (17.2) 6.74 0.009 

NSSI prior to admission 6 (9.4) 135 (21.1) 5 0.026 

Legend: ASD= autism spectrum disorder; NSSI= non suicidal self-injury. * =remains significant 

following Bonferroni correction.  
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Fig. 1: The distribution (%) of CGI-S and CGI-I scores in the ASD group 

A. 

 

B. 

 

Legend: CGI-S= Clinical Global Impression – Severity, CGI-I= Clinical Global Impression – 

Improvement. 

CGI-S: 1=normal, not at all ill; 2=borderline mentally ill; 3=mildly ill; 4=moderately ill; 

5=markedly ill; 6=severely ill; 7=among the most extremely ill patients. 

CGI-I: 1=very much improved; 2=much improved; 3=minimally improved; 4=no change; 

5=minimally worse; 6= much worse; 7=very much worse. 
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