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Abstract

:

There are no studies about insight or awareness of illness in patients with Prader-Willi Syndrome (PWS). The objective of this study was to explore the level of awareness of the disorder, of the need for medication, and of the social consequences of the disease, as well as of its main symptoms in PWS. We also aimed to explore relationships between awareness and sociodemographic and clinical characteristics, and to compare all data with a matched sample of patients with psychosis. Insight was assessed by an Adapted version of the Scale of Unawareness of Mental Disorder in a cross-sectional pilot study at a University Hospital. Thirty-six individuals with PWS (58.3% women) were included. Results showed that PWS patients had a good awareness of the illness and of the effects of medication, in contrast to a lack of awareness of illness’ social consequences. Awareness of obesity/overweight was excellent, as was the awareness of excessive appetite. Awareness of excessive food intake was only mild. Insight correlated with age and functionality, but not with BMI. PWS patients showed a better insight into the illness but a similar awareness of the effects of the medication and of the social consequences of the disease as compared to schizophrenia-spectrum patients. This profile of insight may have relevant clinical implications.
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1. Introduction


Prader-Willi Syndrome (PWS) is a genetically determined neurodevelopmental disorder [1], which occurs in approximately one in 15,000 births [2]. The critical region has been identified as 15q11-q13, with the majority of PWS cases (approximately 60%) resulting from a micro-deletion in the chromosome of paternal origin. More than one quarter of cases (35%) are due to maternal uniparental disomy (mUPD), in which two copies of the maternal chromosome are present, and a few cases (<5%) are caused by unbalanced translocations or imprinting center defect [2,3,4]. The main clinical characteristics of this syndrome at birth are severe neonatal hypotonia, facial features, and a failure to thrive with poor suck and feeding difficulties. This initial hypophagia is followed by a hyperphagia in early childhood. The most challenging characteristic is hyperphagia with continuous food foraging that leads to early childhood obesity. For this reason and as they get older, they need to be supervised nearly 24 h a day. Other classical characteristics are developmental delay (with learning and behavioral problems), short stature with small hands/feet, and hypogonadism/hypogenitalism due to growth and other hormone deficiencies [5,6].



Cognitive and intellectual deficits range from borderline, to mild, or moderate intellectual disability (ID) [7]. Likewise, they frequently present challenging behaviors of various types and severities, sometimes related to the core symptoms of the disease but sometimes not [8]. Caregivers usually experience high levels of burden, and previous studies detected that the care of a person with PWS could impact their romantic relationships, performance at work, and quality of sleep, and it also could be related to depressed mood or anxiety [9].



Different psychopathological and behavioral problems in different samples of children and adult patients with PWS have been described [10,11,12,13,14,15]. The main psychiatric comorbidities are affective disorders, psychosis, obsessive-compulsive disorder, and autism spectrum disorder. In a recent review, Guinovart et al. [16] detected a great heterogeneity in their manifestations, which warrants the need for a better identification of their frequency and clinical signs.



The phenomenon of lack of insight in some specific mental illnesses, namely psychotic and bipolar disorders or dementia syndromes and head injury, has been described for decades [17]. Insight has been conceptualized as a dynamic and multidimensional phenomenon [18,19], which may change over time and includes different dimensions that may be relatively independent. David [18] defined three dimensions of awareness: (i) awareness of illness, (ii) ability to relabel symptoms as pathological, and (iii) treatment compliance. Similarly, Amador et al. [20] proposed three main dimensions of insight: unawareness of illness, unawareness of the need for medication, and unawareness of the social consequences of the disease. These authors also pointed out the distinction between unawareness and misattribution of particular psychotic symptoms. This fact was based on the observation that patients may recognize some symptoms but not others and that one may acknowledge the signs of the illness but attribute them to causes other than abnormalities in their mental states. In addition, they remarked the distinction between present and past insight in order to stress its dynamic nature [21].



Schizophrenia and related psychoses are characterized by a striking unawareness of illness and symptoms, with a substantial proportion (up to 80%) of affected individuals showing poor or absent insight into their mentally ill condition and their clinical manifestations. Such reduced insight or illness unawareness has a crucial clinical relevance since it is associated to poor treatment compliance [22,23,24,25], greater risk of relapse [26], as well as to other relevant clinical, social, and interpersonal outcomes [21,27,28,29].



In schizophrenia, insight deficits have been associated with a higher psychopathological severity, low treatment adherence, higher relapse rate, inferior functioning in the community, and globally a worst outcome [21]. They have also been related to cognitive impairment [30,31], metacognitive capacities [32,33,34], and gender differences [35,36].



To our knowledge, no previous study has explored insight and its impact on the evolution of PWS. Our group recently adapted the Scale of Unawareness of Mental Disorder (SUMD) to PWS, in order to provide a means of capturing the insight phenomenon in this syndrome.



The aim of this study was to describe insight in a sample of PWS patients and to explore its relationships with sociodemographic and clinical characteristics. A second aim was to compare insight of PWS patients to that of a sample of patients with psychosis (with and without ID) since previous experience in awareness was focused mainly on psychosis, and no comparisons in awareness between a neurodevelopmental and a neuropsychiatric disorder has been addressed so far.




2. Materials and Methods


2.1. Design and Sample


A cross-sectional pilot study including a sample of 36 Caucasian adult patients with PWS genetically diagnosed attending the Endocrinology Department, in the Reference Unit for rare diseases at Corporació Sanitària Parc Taulí de Sabadell (Barcelona), was conducted. The sample was obtained from the study “END-GH-2017 Growth hormone treatment in adults with Prader-Willi syndrome: effect on muscle tone assessed by functional magnetic resonance imaging (fMRI) and its relationship with muscle strength and body composition” (Ethical Committee approval on 27 June 2017—Code 2017/010).



A control group of patients with schizophrenia-spectrum psychosis matched by age and gender (n = 36) and a second control group of patients with schizophrenia-spectrum psychosis with comorbid ID other than PWS (n = 10) were used as a second reference. Both groups were obtained from the “S(M)LD—Long Term Mental Health” Study (Ethical Committee approval on 17 March 2006—Code 2006/510).



The reason for the selection of the psychosis age-sex-matched control group was the expertise of the authors in awareness in this neuropsychopathology, and the reason for the selection of the psychosis group with ID was with the intention to avoid ID bias.




2.2. Procedure


All subjects and their legal tutors (for those with legal incapacity) were informed of the purpose of the study and voluntarily agreed to participate and signed an informed consent. None of the patients and families refused to participate. All the data were anonymized in order to preserve confidentiality.



The evaluation began with a questionnaire of demographic, medical, and clinical data, including current treatments, followed by an interview by two experienced psychiatrists (JC and RC). Patients with PWS were previously genetically diagnosed. Anthropometric parameters were also measured.




2.3. Assessment


Intellectual developmental disorder and psychiatric diagnosis were obtained according to the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders DSM-5 [37].



Insight was assessed by means of an Adapted version of the Scale of Unawareness of Mental Disorder (SUMD) [24,38]. This is a standardized scale on which ratings are made from a direct patient interview, initially designed to evaluate patients with schizophrenia. The original SUMD has three general insight dimensions that explore unawareness of having a mental disorder (SUMD1), unawareness of the effects of medication (SUMD2), and unawareness of the social consequences of the disease (SUMD3), as well as 17 additional items that assess both unawareness and misattribution of each particular symptom of the disease. Scores in each dimension of insight and in unawareness and misattribution of particular symptoms range from 1 to 5, with higher scores indicating worse insight and attribution.



The definitive Adapted PWS version (APW-SUD) of the SUMD included three general insight dimensions that explore (i) unawareness of presenting PWS (APW Scale for the Unawareness of the Disease, APW-SUD1), (ii) unawareness of the effects of psychopharmacological medication used by the patients (as it was needed, APW-SUD2), and (iii) unawareness of the social consequences of PWS (APW-SUD3), which means any effect on their daily life (ordinary or extraordinary) including aspects of social relationship, education, work, or leisure time [39]. Additionally, items that assess both unawareness and misattribution of each particular symptom of the disease were included, when patients showed presence of that particular symptom. Scores in each dimension of insight and in unawareness and misattribution of particular symptoms range from 1 to 5, with higher scores indicating worse insight and attribution.



Moreover, due to the lack of similar previous scales of insight devoted to PWS, we designed a simple Analytical-Visual Insight Scale and an Analytical-Visual Severity Scale. Both scales are Likert-type and score between 0 and 10, where 0 represents no awareness or severity at all, and 10 represents maximum awareness or severity of the illness, respectively.



Symptoms of PWS in the last two weeks were evaluated with an ad hoc questionnaire determining the presence or absence of clinically relevant symptoms. Body Mass Index (BMI) was assessed at the time of evaluation.



Behavioral and emotional current symptoms in the PWS sample were also measured by the Strengths and Difficulties Questionnaire (SDQ) [40,41,42]. The SDQ is a quick and easy-to-perform questionnaire used in the screening of behavioral problems in childhood and adolescence. The use of these questionnaires was decided on the basis of the difficulties to find an optimal and adapted adult questionnaire valid for PWS and other genetical and neurodevelopmental disorders. This test was translated into Spanish, and it is widely used in Spanish epidemiological studies [43]. It comprises five subscales relevant to measuring internalizing and externalizing problems: Emotional Problems; Problems with Peers, Behavioral Problems, Hyperactivity, and Prosocial Behavior. It has been used in different adult samples in the field of disability diseases [44,45]. In our study, the Parents Version was used, and it was fulfilled by the main caregiver.



Functionality was measured by the Global Assessment of Functioning Scale (GAF) [46].



Psychopathology in the Schizophrenia-spectrum psychosis samples was assessed using the Positive and Negative Syndrome Scale for Schizophrenia (PANSS) [47,48]. Mental Disability was diagnosed following DSM-5 criteria [37]. Premorbid Intelligence Quotient (IQ) in the psychosis samples were estimated through the Verbal Subscale of the WAIS Wechsler Adults Intelligence Scale [49,50]. IQ in the PWS sample was obtained with the KBIT-2 test [51].



All the samples were evaluated at the hospital by the same clinicians (JC and RC). IQ of the PWS sample was obtained by SE-C.




2.4. Statistical Analysis


Descriptive analysis was carried out using descriptive statistics (percentages, median, and range, when indicated). For the association and the comparative analysis between groups, we used non-parametric statistics (Mann-Whitney U, Spearman rho correlations, the coefficient of intraclass correlation or chi square, when indicated). IBM SPSS version 21 was used for the statistical analysis.





3. Results


3.1. Description of the Samples


Sample characteristics of PWS and psychotic patients are described in Table 1. Most of patients with PWS lived with their original families, were studied in an adapted primary school, and worked in an adapted occupational workshop. The evaluation took part in the hospital, except in two cases, one at home and another in his residence due to difficulties for patients and families to travel.



The age-sex-matched sample of patients affected by schizophrenia-spectrum psychosis also included 36 patients (58.3% women). Unlike PWS, some lived with their own families and had studied in a non-adapted primary school and were mainly unemployed.



Biometrical variables significantly varied between samples. Patients with PWS showed a greater BMI than the psychosis sample. Severe obesity Class III (BMI ≥ 40) measured by the WHO criteria [52] were present in ten (27.8%) people affected by PWS and only in one (2.8%) of the matched psychosis sample.



A greater percentage of people with PWS showed at least one somatic illness associated (34 cases, 94.4%), compared with the matched psychosis sample (six cases, 16.7%).



Symptoms of PWS in the last two weeks were described in Table 2 and showed a good stability through the time, except for the excessive food intake, obsessive-compulsive behaviors, self-harm/scratching, language difficulties (e.g., receptive or expressive language deficits or articulation deficits), and daytime sleepiness, that changed depending on the time of evaluation.



Up to 15 cases (41.7%) with PWS showed no current psychiatric DSM-5 diagnosis at all, and 14 cases (38.9%) showed a non-specified behavior disorder at evaluation. Only four cases (11.1%) fulfilled current diagnosis of non-specified psychosis, and three cases (8.3%) of non-specified obsessive-compulsive disorder. The sample of people affected by psychosis included mainly people with schizophrenia (15 cases, 41.7%). Onset and duration of the illness are showed in Table 1.



ID results showed mild ID in 55.6% (20 cases) in the PWS sample. Estimated IQ in the psychosis sample showed good results (mean 91.3, sd. 11.79, range 70–115) and in the psychosis + ID group (mean 61.4, sd. 4.03, range 55–65). In some patients with PWS, due to the severity of the disability, it was not possible to explore some aspects of insight, and resulted in missing data for some analyses (Table 2).



Functionality, measured by the GAF, did not show any significant differences between groups (Table 1).




3.2. Insight Characteristics in Patients with PWS


Patients with PWS showed different awareness depending on the evaluated aspect. They showed a good awareness of the illness (median of 1.0, range 1 to 5) and of the effect of the psychopharmacological treatment (median of 2.0, range 1 to 5). By contrast, they showed a lack of awareness of social consequences of the illness (median of 5.0, range 1 to 5) (Table 2).



The awareness of three core symptoms of PWS was of interest: awareness of obesity/overweight and awareness of excessive appetite were excellent (median of 1.0, range 1 to 5); awareness of excessive food intake was only medium (median of 3.0, range 1 to 5) (Table 2).



The insight for the rest of the symptoms (not included in the final version of the scale) was highly variable.



The lack of awareness of the illness, the lack of awareness of the effect of the psychopharmacological treatment, and the lack of awareness of social consequences of the illness did not correlate between them.



The lack of awareness of the effect of the psychopharmacological treatment correlated with the lack of awareness of obesity/overweight (rho = 0.533, p < 0.05).



There is a positive significant correlation between lack of awareness of three core symptoms of PWS (obesity/overweight, excessive appetite, and excessive food intake) (p < 0.01).



Insight measured globally by the Analytical-Visual Insight Scale was on the average (median of 5.0, range between 0 and 10) (Table 1).



Insight measured globally by the Analytical-Visual Insight Scale did not correlate with the lack of awareness of three core symptoms of PWS (obesity/overweight, excessive appetite, and excessive food intake); however, it correlated negatively with the awareness of the illness (rho = −0.571, p < 0.01) and with the awareness of the effect of the psychopharmacological treatment (rho = −0.613, p < 0.01).




3.3. Relationship between Insight and Clinical Characteristics


3.3.1. Gender, Genetic Subtypes, and ID


Neither gender nor genetic subtypes showed any relationship with insight.



Severity of the ID showed significant relationships with awareness. Patients with borderline or mild ID (n = 21) had a better awareness than patients with moderate or severe ID (n = 15) in the global insight measured by the Analytical-Visual Scale (U = 75.0; p = 0.007) and in the awareness of the excessive food intake (U = 94.0; p = 0.03).




3.3.2. Body Mass Index (BMI)


No significant correlations were found between BMI and any of the awareness dimensions, including the Analytical-Visual Insight Scale. BMI in our sample was not related to age, sex, genetic subtype, level of ID, comorbid medical or mental illnesses, or psychopharmacological treatment.



Symptom severity as assessed by the Analytical-Visual Severity Scale did not show a significant correlation with BMI. However, the behavioral problem subscale of the SDQ was found to correlate with BMI (Rho = 0.244, p < 0.05).




3.3.3. Functionality


Poor insight of the illness assessed by the APW-SUD1 was found to be related to a worse GAF functionality (rho = −0.482, p < 0.01).



Better insight assessed by the Analytical-Visual Insight Scale was found positively related with the functionality of the patients measured through the GAF (rho = 0.671, p < 0.01).




3.3.4. Age


The lack of awareness of the illness assessed by the APW-SUD1 was directly related to the age of the patient (rho = 0.450, p < 0.01).



Insight measured by the Analytical-Visual Insight Scale also correlated negatively with the age of the patient (rho = −0.545, p < 0.01).




3.3.5. Behavioral and Emotional Current Symptoms


Behavioral and emotional current symptoms measured by SDQ Problems with Peers Subscale were found to be related to illness unawareness (rho = −0.529, p < 0.01)





3.4. Comparison of Insight between the PWS and the Schizophrenia-Spectrum Psychosis Groups


Patients with PWS showed a better illness awareness than those with psychosis (APW-SUD1) (U = 295.0; p < 0.001) or psychosis + ID (U = 43.0; p < 0.001), but no significant differences were found regarding awareness of the effects of the medication (APW-SUD2) or the social consequences of the disease (APW-SUD3) compared to both groups of psychosis (Table 3).





4. Discussion


To our knowledge, this is the first study to analyze the phenomenon of insight in a specific genetic neurodevelopmental disorder, such as PWS. Results reveal that patients with PWS show good illness awareness and good awareness of the effects of psychopharmacological treatment, but a striking lack of awareness of the social consequences of the disease. These results are of crucial clinical relevance since PWS patients believe they are capable of independent living when they are actually not, causing important behavioral disturbances and burden of care. Compared to psychotic disorders, people with PWS showed a better illness awareness. Moreover, the degree of insight was positively related to PWS functionality and was not related to BMI.



One explanation why patients with PWS showed a good insight for the illness could be their psychobiography. They start with symptoms and behavioral problems in early childhood, and live most of their lives with parents, following adapted studies and work positions. In most cases, in developed countries, families and medical and social resources protect the patients since early stages at school, usually in a 24 h-controlled environment. Moreover, in our setting, they follow medical visits in a multidisciplinary team every six months and periodical meetings with other patients and families. These facts could help them to develop a better insight of the disease, reinforced not only by the influence of families, caregivers, and medical staff but also by being stakeholders of specific associations of patients affected by the same syndrome. Conversely, some specific cognitive deficits, paternalism, and isolationism due to a 24 h-controlled life could be the cause of the lack of awareness of the social consequences of the disease, because they are prevented from living some experiences on their own. Autonomy would be the main goal to be achieved in PWS, opening the opportunity to improve insight and self-control through specific interventions. The high influence of socio-cultural factors in the “awareness of the social consequences of the disease” dimension of insight has also been repeatedly found in psychosis [27].



In the present study, awareness of the three core PWS symptoms differed: Awareness of obesity/overweight and awareness of excessive appetite were excellent. By contrast, awareness of excessive food intake was only medium. A possible explanation would be that they know they are obese because they are often asked to step on a scale and judged about their weight. They also are aware of their excessive appetite because they think about food all day long. However, they are not aware of their excessive intake because they put forth great efforts not to eat as much as they would like. In a previous study of insight in psychosis of our group [53], levels of unawareness and misattribution of particular symptoms also varied considerably. Symptoms in which patients showed higher unawareness were those implying social cognition (metacognition) problems, such as delusions, unusual appearance, poor social judgment, and unusual eye contact. Similarly, the highest rates on misattribution were found regarding poor social relationships, whereas the lowest were in delusions and thought disorder, indicating that once aware of these symptoms, subjects tend to attribute them correctly to a mental illness [53]. In this sense, lack of insight could be influenced by failures in Theory of Mind and metacognition [32,33]. Psychotic symptoms were not relevant in our PWS sample, but clinically evident failures in metacognition were detected in 66.7% of our PWS sample. Moreover, a recent systematic review of social cognitive dysfunctions in rare diseases associated with psychiatric symptoms, including PWS, showed specific impairments in Theory of Mind and in a different metacognitive task in PWS [54]. These aspects need to be considered in future studies.



Contrary to our expectations, awareness of the disease was not found to be related to BMI in our sample. One reason could be that up to 18.3% of our sample showed normal BMI probably because of the strict dietary programs followed by parents/caregivers at home with a food safety environment or at the school/adapted work places. Periodical controls at the endocrinological department since the early pediatric stages could be another explanation. In addition, most of them were treated with growth hormone in their childhood, with a known effect regulating height, weight, and, consequently, BMI.



In schizophrenia, there are some interesting differences of insight dimensions related to gender [35,36]. As we noted, in our PWS sample, there was no influence of gender in the insight measures. All the same, different previous studies linked genetic subtype with different psychopathological characteristics [14,55], but in our sample, there was no influence of genetic subtype on insight dimensions.



General intellectual functioning has consistently been related to insight in psychosis. According to our results, this would be the same in PWS, since a higher ID was shown to correlate significantly with worse insight, both with the Analytical-Visual Scale and with the awareness of excessive food intake subscale.



Interestingly, the global insight measured by the Analytical-Visual Insight Scale detected the differences better than the specific dimensional evaluations of the clinician with the APD-PWS. In our opinion, this simple Analytical-Visual Scale could be a good introduction to the insight dimension in future studies either in PWS or in non-PWS cohorts with similar characteristics.



The influence of age in our sample is complex. To our surprise, awareness of the illness measured both by the APD-PWS1 and the Analytical-Visual Severity Scale was greater in younger than in older patients with PWS. One possible explanation could be the presence of cognitive difficulties, probably greater in older patients. Another possible reason may be the early implication of younger patients and parents in specific associations and psychoeducational programs, together with the early interventions performed by the medical teams in specialized units that help to acquire illness awareness. Another possible explanation of these awareness age differences could be the implication of stigma: Several younger patients without relevant cognitive limitations could participate in out-family environments (for example, non-adapted educational or non-adapted working environments), but they could be suffering from stigma and discrimination because they do not have the sometimes familial protections of the older.



As expected, a better insight was related to a better global functionality, measured with the GAF in our PWS sample. This is similar to findings in psychosis samples [56], and follows the common-sense view that being aware of one’s condition helps to find better ways of adapting to reality globally. On the other hand, GAF is an objective measure, although it only partially correlates with subjective (or caregiver’s) measures of quality of life and functionality. As an example, in a study in schizophrenia using the PSP scale, patients and clinicians only marginally converge on their judgments concerning the psychosocial functioning of the patients, and patients’ insight may have a moderating role on the approximation of agreement between self- and third-party ratings [57]. Moreover, gender (and other relevant known factors) could also influence these relationships too. In our previous gender analysis in schizophrenia and related disorders, functionality measured by the GAF was also associated in the final model to some dimensions of insight, only in men [35]. Future studies with larger samples are needed to explore the role of gender in the impact of insight in the functionality of patients with PWS, and perhaps using different functionality scales.



Relationships found between the different dimensions of insight and several behavioral and psychopathological factors as measured by the SDQ are of interest. A worse insight of the illness and a worse insight of the effect of the psychopharmacological treatment were related to higher emotional (internalized) symptoms measured by the SDQ Emotional Symptoms Subscale, but the directionality of the influence need to be studied in longer prospective studies. Both issues could be related to stigma aspects or to the self-awareness of the difficulties of the illness. A worse insight of the illness could also be related to more problems with peers.



More behavioral problems with the SDQ subscale were found to be related to a worse insight of the social consequences of the disorder, perhaps due to difficulties in metacognition and mediated by the severity of the illness and/or the severity of the ID.



Excessive appetite was related to higher hyperactivity symptoms and more problems with peers, possibly mediated by the specific food behavior (foraging for food, food stealing and sneaking, insistence in more food, etc.), without self-awareness of the patient. In fact, it is possible that different dimensions of behavioral and emotional symptoms are related to different causes.



In summary, patients with PWS showed different awareness depending on the aspect we evaluated. They showed a good awareness of the illness and of the effect of the psychopharmacological treatment. By contrast, they showed a lack of awareness of the social consequences of the illness. Awareness of three core PWS symptoms also showed different scenarios: Awareness of obesity/overweight was excellent, as well as the awareness of excessive appetite. Awareness of excessive food intake was only medium. Insight in PWS was not related to BMI but correlated with functionality and age.



Patients with PWS showed a better insight in the illness but the same insight in the effects of the medication and in the social consequences of the disease compared to a sample of patients with schizophrenia-spectrum psychosis either with or without ID. Further studies are needed to corroborate our findings and their repercussion in the everyday life of patients with PWS.




5. Strengths and Limitations


The main strengths of the analyses are the originality of the approach in a field of research with putative relevant influence in the evaluation of the patients and the possibly future design of behavioral-cognitive strategies of treatment in this difficult-to-treat, genetically mediated neurodevelopmental disease.



The main limitations of the study include the limited sample size (although we included the majority of the population attended in our area). Additionally, due to the preliminary nature of the research, we did not control for multiple comparison bias. Additionally, we did not control for stigma or specific cognitive abilities. As usual in this type of studies, there is a possible tendency toward cognitive bias and socially desirable responses in the results. Another limitation is the lack of comparison with a control group with only ID without psychosis; further studies taking into account all these issues are warranted.




6. Conclusions


PWS patients show a good awareness of the illness as well as a good awareness of the effects of medication. However, they show a lack of awareness of the social consequences of the disease that may affect their personal relationships and lead to behavioral problems in their daily life. This profile of awareness is qualitatively different from that in psychosis, and seems to be more influenced by cultural factors such as the protective practices that parents and caregivers exert over people affected by this syndrome in our cultural setting.
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Table 1. Sociodemographic, clinical, and psychometric description of the samples.
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Characteristics

	
Prader-Willi Syndrome Sample (n = 36), S1

	
PsychosisSample (n = 36), S2

	
Intellectual Disability + Psychosis (n = 10), S3

	
Sample vs. Sample, U, p/Chi, p (df)






	
Age (years): median (range)

	
27.7 (18.6–51.2)

	
27.5 (18.7–50.5)

	
46.1 (21.5–76.5)

	
S1 vs. S2, 0.937

S1 vs. S3, <0.001




	
Sex:

	

	

	

	




	
- Female, n (%)

	
21 (58.3)

	
21 (58.3)

	
4 (40.0)

	
S1 vs. S2, 0.157 (1)




	
- Male, n (%)

	
15 (41.7)

	
15 (41.7)

	
6 (60.0)

	
S1 vs. S3, 0.555 (1)




	
Residence, n (%)

	

	

	

	
S1 vs. S2, <0.001 (4)

S1 vs. S3, 0.006 (3)




	
- Parents & original family

	
31 (86.1)

	
28 (77.8)

	
5 (50.0)




	
- Institution

	
5 (13.9)

	
1 (2.8)

	
2 (20.0)




	
- Own family (couple or siblings)

	
-

	
3 (8.3)

	
2 (20.0)




	
- Living alone

	
-

	
1 (2.8)

	
-




	
- Homeless

	
-

	
3 (8.3)

	
1 (10.0)




	
Educational level, n (%)

	

	

	

	
S1 vs. S2, <0.001 (5)

S1 vs. S3, 0.009 (4)




	
- Without Literacy

	
2 (5.6)

	
1 (2.8))

	
-




	
- Read & Write

	
11 (30.6)

	
3 (8.3)

	
6 (60.0)




	
- Non-Adapted Primary school

	
1 (2.8)

	
24 (66.7)

	
3 (30.0)




	
- Adapted Primary school

	
13 (36.1)

	
-

	
-




	
- Non-Adapted Secondary school

	
-

	
8 (22.2)

	
-




	
- Adapted Secondary school

	
9 (25.2)

	
-

	
1 (10.0)




	
Employment situation, n (%)

	

	

	

	
S1 vs. S2, <0.001 (5)

S1 vs. S3, <0.001 (5)




	
- Active (adapted job)

	
18 (50.0)

	
2 (5.6)

	
1 (10.0)




	
- Active (Non-Adapted job)

	
-

	
2 (5.6)

	
-




	
- Unemployed

	
15 (41.7)

	
13 (36.1)

	
3 (30.0)




	
- Permanent handicapped

	
1 (2.8)

	
12 (33.3)

	
6 (60.0)




	
- Student

	
1 (2.8)

	
4 (11.1)

	
-




	
- Housework

	
1 (2.8)

	
3 (8.3)

	
-




	
Weight (kg): median (range)

	
85.5 (46.0–140.0)

	
73.2 (45.4–168.0)

	
78.4 (54.5–87.5)

	
S1 vs. S2, 0.005

S1 vs. S3, 0.111




	
Height (m): median (range)

	
1.55 (1.41–1.90)

	
1.65 (1.53–1.90)

	
1.7 (1.60–1.78)

	
S1 vs. S2, <0.001

S1 vs. S3, 0.002




	
BMI: median (range)

	
33.7 (20.4–64.7)

	
27.3 (16.1–53.0)

	
24.7 (21.0–33.1)

	
S1 vs. S2, <0.001

S1 vs. S3, 0.002




	
BMI following WHO Classification, n (%)

	

	

	

	
S1 vs. S2, <0.001 (5)

S1 vs. S3, 0.008 (4)




	
- Under normality (<18.5)

	
-

	
2 (5.6)

	
-




	
- Normal (18.5–24.99)

	
3 (8.3)

	
6 (16.7)

	
4 (40.0)




	
- Overweight (25–29.99)

	
4 (11.1)

	
21 (58.3)

	
4 (40.0)




	
- Mild obesity—Obesity Class I (30–34.99)

	
15 (41.7)

	
6 (16.7)

	
2 (20.0)




	
- Medium obesity—Class II (35–39.99)

	
4 (11.1)

	
-

	
-




	
- Severe obesity—Class III (>= 40)

	
10 (27.8)

	
1 (2.8)

	
-




	
Genetical characteristics, n (%)

	

	
-

	
-

	
-




	
- Microdeletions

	
25 (69.4)




	
- Disomy, mutations or imprinting

	
9 (25.0)




	
- Unavailable

	
2 (5.6)




	
Associated relevant physical disease, n (%)

	

	

	

	
S1 vs. S2, <0.001

S1 vs. S3, 0.201




	
- Yes

	
34 (94.4)

	
6 (16.7)

	
8 (80.0)




	
- No

	
2 (5.6)

	
30 (83.3)

	
2 (20.0)




	
Current psychiatric DSM 5 Diagnosis, n (%)

	

	

	

	
-




	
- None

	
15 (41.7)

	
-

	
-




	
- Behaviour Disorder Non-Specified

	
14 (38.9)

	
-

	
-




	
- Non-Specified Psychosis

	
4 (11.1)

	
9 (25.0)

	
5 (50.0)




	
- Non-Specified O-CD

	
3 (8.3)

	
-

	
-




	
- Schizophrenia

	
-

	
15 (41.7)

	
2 (20.0)




	
- Schizoaffective Disorder

	
-

	
8 (22.2)

	
2 (20.0)




	
- Delusional Disorder

	
-

	
-

	
1 (10.0)




	
Psychopharmacological Treatment, n (%)

	

	

	

	
-




	
- Any of the following drugs

	
26 (72.2)

	
36 (100.0)

	
10 (100.0)




	
- Antipsychotics

	
10 (27.6)

	
36 (100.0)

	
10 (100.0)




	
- Benzodiazepines

	
6 (16.7)

	
23 (69.3)

	
7 (70.0)




	
- Antidepressants

	
18 (50.0)

	
17 (47.2)

	
3 (30.0)




	
- Topiramate

	
12 (33.3)

	
1 (2.8)

	
-




	
- Zonisamide

	
5 (13.9)

	
2 (5.6)

	
-




	
Onset of the illness (Psychosis samples), median (s.d.), range

	
-

	
21.3 (6.90)

(10.0–45.6)

	
32.8 (13.0–60.5)

	
S2 vs. S3, 0.008




	
Duration of the illness (Psychosis samples), median (s.d.), range

	
-

	
7.7 (7.71)

(0.3–31.4)

	
7.4 (0.3–52.5)

	
S2 vs. S3, 0.298




	
DSM 5 Intellectual Disability, n (%)

	

	

	

	
-




	
- No

	
-

	
36 (100.0)

	
-




	
- Borderline with normality

	
1 (2.8)

	
-

	
-




	
- Mild Intellectual Disability

	
20 (55.6)

	
-

	
10 (100.0)




	
- Moderate Intellectual Disability

	
13 (36.1)

	
-

	
-




	
- Severe Intellectual Disability

	
2 (5.6)

	
-

	
-




	
IQ KBIT-2 (PWS sample) or Estimated IQ (Psychosis samples): median (range)

	
65.0 (40–99)

	
90.0 (70–115)

	
62.0 (55–68)

	
S1 vs. S2, <0.001

S1 vs. S3, 0.466




	
GAF median (s.d.), range

	
65.0 (10.0–80.0)

	
65.0 (35.0–80.0)

	
52.5 (45.0–75.0)

	
S1 vs. S2, 0.630

S1 vs. S3, 0.096




	
AV Scale of Global Severity of Prader-Willi Syndrome: median (range)

	
8.0 (2–10)

	
-

	
-

	
-




	
AV Scale of Global Awareness of Prader-Willi Syndrome: median (range)

	
5.0 (0–10)

	
-

	
-

	
-




	
SDQ Emotional Symptoms Subscale a: median (range)

	
3.0 (0–8)

	
-

	
-

	
-




	
SDQ Behavioural Problems Subscale b: median (range)

	
5.0 (0–8)

	
-

	
-

	
-




	
SDQ Hyperactivity Subscale c: median (range)

	
4.0 (1–6)

	
-

	
-

	
-




	
SDQ Problems with Peers Subscale d: median (range)

	
6.0 (0–10)

	
-

	
-

	
-




	
SDQ Prosocial Behaviours Subscale e: median (range)

	
8.0 (1–10)

	
-

	
-

	
-




	
SDQ Total. median (range) f

	
18.0 (7–25)

	
-

	
-

	
-




	
PANSS Total: median (range)

	
-

	
83.5 (46–125)

	
93.0 (25.0–121.0)

	
S2 vs. S3, 0.230




	
PANSS Positive: median (range)

	
-

	
20.0 (10–33)

	
17.0 (11.0–19.0)

	
S2 vs. S3, 0.113




	
PANSS Negative: median (range)

	
-

	
19.5 (10–42)

	
31.5 (5.0–43.0)

	
S2 vs. S3, 0.064




	
PANSS General: median (range)

	
-

	
42.0 (23–64)

	
47.5 (5.0–65.0)

	
S2 vs. S3, 0.407








U: U of Man-Whitney. Chi: Chi Square Test. p: signification. df: degree of freedom. BMI: Body Mass Index. WHO: World Health Organization. GAF: Global Assessment of Functioning. O-C: Obsessive-Compulsive Disorder. IQ: Intelligence quotient. SDQ: Strengths and Difficulties Questionnaire. PANSS: Positive and Negative Syndrome Scale for Schizophrenia. AV: Analytical-Visual. a SDQ Emotional Symptoms Subscale Interpretation: Normal (0–3), Borderline (4), Out of the norm (5–10). b SDQ Behavioral Problems Subscale Interpretation: Normal (0–2), Borderline (3), Out of the norm (4–10). c SDQ Hyperactivity Subscale Interpretation: Normal (0–5), Borderline (6), Out of the norm (7–10). d SDQ Problems with Peers Subscale Interpretation: Normal (0–2), Borderline (3), Out of the norm (4–10). e SDQ Prosocial Behaviors Subscale: Normal (6–10), Borderline (5), Out of the norm (0–4). f SDQ Total Interpretation: Normal (0–13), Borderline (14–16), Out of the norm (17–40). PANSS: Positive and Negative Syndrome Scale. Significant associations in bold.
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Table 2. Symptomatic profile and Awareness following the APW-SUD (Prader-Willi Syndrome sample).
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	Characteristics
	Clinician’s Prader-Willi Syndrome Sample Evaluation (n = 36)





	Item 1: Presence of the Illness
	



	- Yes, n (%)
	36 (100.0)



	Item 1 patients evaluated: n (%)
	32 (88.9)



	Item 1 score: Awareness of the illness, median (range)
	1.0 (1–5)



	Item 2: Presence of Psychopharmacological treatment *
	



	- Yes, n (%)
	26 (72.2)



	Item 2 patients evaluated: n (%)
	22 (61.1)



	Item 2 score: Awareness of the effect of the Psychopharmacological treatment *, median (range)
	2.0 (1–5)



	Item 3: Presence of Social Consequences of the illness
	



	- Yes, n (%)
	36 (100.0)



	Item 3 patients evaluated: n (%)
	30 (83.3)



	Item 3 score: Awareness of Social Consequences of the illness, median (range)
	5.0 (1–5)



	Item 4: Presence of Obesity/Overweight
	



	- Yes, n (%)
	33 (91.7)



	Item 4 patients evaluated: n (%)
	29 (80.6)



	Item 4 score: Awareness of Obesity/Overweight **, median (range)
	1.0 (1–5)



	Item 5: Presence of Excessive appetite
	



	- Yes, n (%)
	34 (94.4)



	Item 5 patients evaluated: n (%)
	31 (86.1)



	Item 5 score: Awareness of Excessive appetite **, median (range)
	1.0 (1–5)



	Item 6: Presence of Excessive food intake
	



	- Yes, n (%)
	28 (77.8)



	Item 6 patients evaluated: n (%)
	27 (75.0)



	Item 6 score: Awareness of Excessive food intake **, median (range)
	3.0 (1–5)



	Item 7: Presence of Obsessive-Compulsive Behaviours
	



	- Yes, n (%)
	19 (52.8)



	Item 7 patients evaluated: n (%)
	16 (44.4)



	Item 7: Awareness of Obsessive-Compulsive Behaviours **, median (range)
	1.0 (1–5)



	Item 8: Presence of Hyperactivity
	



	- Yes, n (%)
	4 (11.1)



	Item 8 patients evaluated: n (%)
	33 (91.7)



	Item 8: Awareness of Hyperactivity **, median (range)
	5.0 (5–5)



	Item 9: Presence of Self harm/Scratching/Onicophagia
	



	- Yes, n (%)
	27 (75.0)



	Item 9 patients evaluated: n (%)
	25 (69.4)



	Item 9: Awareness of Self harm/Scratching/Onicophagia **, median (range)
	2.0 (1–5)



	Item 10: Presence of Heteroaggressivity
	



	- Yes, n (%)
	9 (25.0)



	Item 10 patients evaluated: n (%)
	8 (22.2)



	Item 10: Awareness of Heteroaggressivity **, median (range)
	3.0 (1–5)



	Item 11: Presence of Clinically metacognitive impairment
	



	- Yes, n (%)
	24 (66.7)



	Item 11 patients evaluated: n (%)
	21 (58.3)



	Item 11: Awareness of Clinically metacognitive impairment **, median (range)
	3.0 (1–5)



	Item 12: Presence of Language difficulties
	



	- Yes, n (%)
	11 (30.6)



	Item 12 patients evaluated: n (%)
	9 (25.5)



	Item 12: Awareness of Language difficulties **, median (range)
	5.0 (1–5)



	Item 13: Presence of Corporal/Morphological alterations
	



	- Yes, n (%)
	7 (19.4)



	Item 13 patients evaluated: n (%)
	5 (13.9)



	Item 13: Awareness of Corporal/Morphological alterations **, median (range)
	1.0 (1–1)



	Item 14: Presence of Daytime sleepiness
	



	- Yes, n (%)
	23 (63.9)



	Item 14 patients evaluated: n (%)
	21 (58.3)



	Item 14: Awareness of Daytime sleepiness **, median (range)
	4.0 (1–5)



	Item 15: Presence of Psychological rigidity/Obstinacy
	



	- Yes, n (%)
	24 (66.7)



	Item 15 patients evaluated: n (%)
	24 (66.7)



	Item 15: Awareness of Psychological rigidity/Obstinacy **, median (range)
	4.0 (1–5)



	Item 16: Presence of Sensory-perceptive alterations
	



	- Yes, n (%)
	8 (22.2)



	Item 16 patients evaluated: n (%)
	8 (22.2)



	Item 16: Awareness of Sensory-perceptive alterations **, median (range)
	1.0 (1–5)



	Item 17: Presence of Anxiety/Depression
	



	- Yes, n (%)
	3 (8.3)



	Item 17 patients evaluated: n (%)
	3 (8.3)



	Item 17: Awareness of Anxiety/Depression **, median (range)
	1.0 (1–3)







APW-SUD: Adapted Prader-Willi Scale for the Unawareness of the Disorder. Lower values of the APW-SUD represent better awareness (and 1.0 the total awareness); higher values represent worst awareness, with the 5.0 as total lack of awareness. ICC: Intraclass Correlation Coefficient. Chi (df): Chi square test (degrees of freedom). * Awareness of the effect of the psychopharmacological treatment is only evaluated if the treatment is present at the moment of the evaluation. ** Awareness of any individual symptom is only evaluated if the symptom is present at the moment of evaluation or if there is an adequate comprehension of the questions.
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Table 3. Comparative characteristics of the samples following the adapted APW-SUD (Prader-Willi sample) or validated SUMD (psychosis samples).






Table 3. Comparative characteristics of the samples following the adapted APW-SUD (Prader-Willi sample) or validated SUMD (psychosis samples).





	
Characteristics

	
Clinician’s Prader-Willi Syndrome Sample Evaluation (n = 36), PW1

	
Clinician’s Psychosis Sample Evaluation (n = 36), PS1

	
Clinician’s Intellectual Disability + Psychosis Sample Evaluation (n = 10), PS2

	
Sample vs. Sample, PW1 vs. PS1: U (p Value) PW1 vs. PS2: U (p Value)






	
Item 1: Presence of the Illness

	

	

	

	




	
- Yes, n (%)

	
36 (100.0)

	
36 (100.0)

	
10 (100.0)

	
-




	
- No, n (%)

	
0 (0.0)

	
0 (0.0)

	
0 (0.0)

	




	
Item 1 score: Awareness of the illness, median (range)

	

	

	

	
PW1 vs. PS1, 295.0 (>0.001)




	
1.0 (1–5)

	
3.0 (1–5)

	
5.0 (3–5)

	
PS1 vs. PS2, 43.0 (>0.001)




	
Item 2: Presence of Psychopharmacological treatment

	

	

	

	




	
- Yes, n (%)

	
26 (72.2)

	
36 (100.0)

	
10 (100.0)

	
-




	
- No, n (%)

	
10 (27.8)

	
0 (0.0)

	
0 (0.0)

	




	
Item 2 score: Awareness of the effect of the Psychopharmacological treatment *, median (range)

	

	

	

	
PW1 vs. PS1, 366.0 (0.611)




	
2.0 (1–5)

	
3.0 (1–5)

	
4.5 (1–5)

	
PS1 vs. PS2, 75.5 (0.163)




	
Item 3: Presence of Social Consequences of the illness

	

	

	

	




	
- Yes, n (%)

	
36 (100.0)

	
36 (100.0)

	
10 (100.0)

	
-




	
- No, n (%)

	
0 (0.0)

	
0 (0.0)

	
0 (0.0)

	




	
Item 3 score: Awareness of Social Consequences of the illness, median (range)

	

	

	

	
PW1 vs. PS1, 469.5 (0.270)




	
5.0 (1–5)

	
5.0 (1–5)

	
5.0 (2–5)

	
PS1 vs. PS2, 131.5 (0.569)








APW-SUD: Adapted Prader-Willi Scale for the Unawareness of de Disorder. SUMD: Scales for the Unawareness of Mental Disorder. Lower values in the APW-SUD and the SUMD represent better awareness (and 1.0 the total awareness); higher values represent worst awareness, with the 5.0 as total lack of awareness. ICC: Intraclass Correlation Coefficient (CS1 vs. PW1, CS2 vs. PW2). U: Mann-Whitney U (PW1 vs. PS1, PW1 vs. PS2). * Awareness of the effect of the psychopharmacological treatment in PWS sample was only evaluated if the treatment was present at the moment of the evaluation or if there was an adequate comprehension of the questions (n = 22). Significant associations in bold.
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