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Background: Prader-Willi syndrome (PWS) is a potentially life threatening, genetic developmental disorder that requires lifelong medical treatment and behavioral management. PWS has a major impact on the patient's social environment. In this study, we have explored traumatic life events and symptoms of posttraumatic stress disorder (PTSD) in family members of individuals with PWS. We have also assessed quality of life in relation to trauma manifestations. In addition, we have evaluated demographic characteristics such as living setting of PWS patients as well as PWS symptom severity.

Methods: Data of this observational study were obtained by means of the Life Events Checklist DMS-5, the Posttraumatic Stress Disorder Checklist DSM-5, the abbreviated World Health Organization Quality of Life questionnaire, the Lancashire Quality of Life Profile questionnaire, and a short demographic inventory. The study sample includes 98 adults aged 19 to 80 years (M = 49, SD = 15), who are relatives of 69 individuals with PWS aged 0 to 58 years (M = 19, SD = 13). Participants were recruited via the two Dutch patient associations PWS and the Dutch Digital Center of Expertise PWS.

Results: Life time prevalence of traumatic events (93%) was higher in family members of PWS patients (“PWS relatives”) than in the general Dutch population (81%). Of those who reported any traumatic event, almost half reported PWS-related events. The prevalence of probable PTSD was higher in PWS relatives (12.1%) than the general lifetime prevalence of PTSD (worldwide, and in the Netherlands 7.4%). Predominant trauma symptoms in PWS relatives were “negative changes in arousal and reactivity” and “negative changes in cognition and mood;” both significantly negatively related to quality of life. Symptom severity of PWS individuals, as well as the associated trauma symptom severity of their relatives increased with age of the PWS individual. The presence of trauma symptoms was less frequent among relatives of PWS individuals living in a care facility.

Conclusions: Having a relative with PWS is associated with higher prevalence of traumatic experiences and greater vulnerability to PTSD. Raising awareness in health care professionals of trauma symptoms in PWS relatives may contribute to effective treatment of their psychosocial stress. In addition, timely interventions might prevent family members from developing psychopathology like PTSD.
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INTRODUCTION

Prader-Willi syndrome (PWS; OMIM #176270) is a genetic neurodevelopmental disorder, caused by an anomaly in the paternally derived long arm of chromosome 15. PWS is characterized by multiple physical, cognitive, behavioral, and psychiatric symptoms. Hypotonia and pituitary hormone deficiencies, particularly hypogonadism occur most frequently (1–3). After birth, patients suffer from feeding difficulties, often necessitating tube feeding. Later in childhood, patients typically develop hyperphagia. In the absence of external control, this can result in excessive eating behaviors including pica, and consequent risks of developing obesity, diabetes mellitus, cardiopulmonary disease, and other serious somatic comorbidities (1, 4, 5). While PWS requires lifelong medical treatment and behavioral management, overall mortality rate is estimated at 3% per year and the average age at time of death is 40–50 years (6, 7).

As to cognitive and behavioral characteristics, PWS presents with mild to moderate intellectual disabilities, executive and social cognitive impairments and symptoms from the autism spectrum such as general cognitive inflexibility with perseverations, repetitive and ritualistic behaviors, temper tantrums, and self-injury (e.g., skin-picking). Challenging behaviors typically increase from teenage years up to their thirties, and affective disorders, mood instability or psychosis may frequently occur from adolescence onwards, albeit with varying severity (8–10).

PWS also has a major impact on PWS relatives. Lower levels of quality of life, increased burden of care and family problems have been reported in primary caregivers of young children with PWS (11–13). Furthermore, there is evidence of increased levels of distress and mood disturbances in family members (mostly mothers), as well as symptoms of posttraumatic stress disorder (PTSD) in siblings of young PWS patients (12, 14, 15).

So far, no information is available on trauma related distress and quality of life regarding wider family members related to PWS individuals in all chronological ages. This study aims to identify possible psychopathology and any underexposure of the issue in the group of family members. To this end, in those PWS relatives, we studied (a) traumatic life events and symptoms of PTSD, (b) trauma symptom severity and PWS-related stressors, (c) trauma symptom severity and Quality of Life, (d) age of PWS individuals and PWS symptom severity, the amount of PTSD symptoms, and Quality of Life respectively, and (e) living situation in relation to the occurrence of trauma symptoms, and content of reported trauma (see Table 1 for the specific hypotheses).


Table 1. Hypotheses.
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MATERIALS AND METHODS


Participants and Procedure

The study sample included data of 98 adult family members aged between 19 and 80 years (M = 49.5, SD = 15.0). Of them, 67 participants were first-degree relatives (20 fathers, 46 mothers, and 1 stepfather) and 31 participants were second-degree family members (6 brothers, 19 sisters, 1 grandfather, and 5 grandmothers) of a patient with PWS. These participants were the relatives of 69 PWS patients between the ages of 0 and 58 years (M = 20.4, SD = 13.6; 50% females). All participants were Dutch speaking. Table 2 presents additional information of both the family members and the PWS patients.


Table 2. Characteristics of family members and individuals with PWS.
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Participants were recruited via the websites of the Dutch Digital Center of Expertise PWS (provisioning public information by the cooperating PWS patient associations and designated PWS patient care organizations), and of the two Dutch patient associations PWS (the Prader-Willi Fund, and the Prader-Willi Foundation). Further, invitation letters were deposited at the front desk for visitors of the Vincent van Gogh Centre of Excellence for Neuropsychiatry outpatient clinic, which provides shared care together with the Expertise Center for Adults with Rare Genetic Syndromes of the Erasmus University Medical Center. After the written provision of information about the research objectives and procedures, participants gave their written informed consent for voluntary and individual participation in the study. The study was performed in accordance with the Declaration of Helsinki and was approved by the Vincent van Gogh Institutional Review Board (Decision letter references: JE/hr/2020.012/; JE/hr/2021.004).

Questionnaires (provided with a reply envelope) were sent to the home addresses of the participants. Inclusion criteria were first degree (biological-, step-, and adoption parents) and second degree (biological siblings, step siblings, and grandparents) relationship with a PWS individual. Age criterion for those relatives was at least 18 years old, to legally ensure voluntary self-selection. Data about the related PWS individuals were obtained anonymously. As a convenience sample, data were collected in the period from September 2020 to July 2021.



Materials

Questionnaires were provisioned on hard copy forms and self-completed. The total completion time was (based on a prior try out) estimated at 60 to 75 min.


Demographic and PWS Information

Demographic data were collected partly by the Dutch version of the Lancashire Quality of Life Profile (LQoLP) (16, 17), and additionally by a ten-items questionnaire designed for this study. This form records participants' family relationship to and information of the PWS patient, such as chronological age and living setting. The latter evaluates the experienced severity of the PWS symptoms by relatives in the previous 2 weeks on a eleven-point Likert scale from 0 (no symptoms at all) to 10 (symptoms to a very serious extent).



Trauma

To measure trauma symptoms according to the Diagnostic and Statistical Manual of Mental Disorders (DSM-5; (20)) the Dutch versions of the Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5-NL, (21, 22)) and the Life Events Checklist for DSM-5 with extended A-criterion (LEC-5-NL, (21, 22)) were used. The first part of the LEC-5-NL screens for the occurrence of traumatic events in a participants' entire life. It consists of 17 items; assessing exposure to 16 major and/or stressful PTSD relevant events (e.g., natural disaster, sexual assault, life-threatening illness or injury) and one open item for reporting any other extraordinarily stressful event or experience that is not in the list. The second part comprises 9 items and checks the A criterion of PTSD (exposure to actual or threatened death, serious injury or sexual violence). If participants check for anything on the open item of part 1, first identification of that event is asked for (question A) in part 2. Subsequently, if more than one of the events are reported in part 1, a brief description of the currently worst event is asked for (question B) followed by the 7 remaining questions regarding that event of part 2. The third part is covered by the PCL-5-NL (see Supplementary Material). The PCL-5 assesses the number and severity of PTSD symptoms in the past month, while keeping the worst event in mind, i.e., intrusion symptoms (cluster B; items 1–5), avoidance symptoms (cluster C; items 6 and 7), negative alterations in cognitions and mood (cluster D; items 8–14), and negative alterations in arousal and reactivity (cluster E; items 15-20). Answers on these 20 items have to be filled out on a five-point Likert scale from 0 (not at all) to 4 (extremely); reflecting symptom occurrence and severity. The score per cluster varies between 0 and 28 (cluster B: 0–20; cluster C: 0–8; cluster D: 0–28; cluster E: 0–24). Mean PTSD symptom cluster scores were calculated as subtotals of the corresponding items. Items can be summed to provide a measure for overall symptom severity (range 0 to 80). A cut-off score between 31 and 33 is considered to be indicative of probable PTSD across samples, and suggests that the patient may benefit from PTSD treatment. A cut-off point of 33 represents a good predictor of a PTSD diagnosis (23). The reliability and validity of the PCL-5 are considered to be strong (24). The LEC-5 has adequate psychometric properties as well (25).



Quality of Life

Quality of life was assessed using the Dutch abbreviated version of the World Health Organization Quality of Life Questionnaire (WHOQOL-BREF-NL) (26, 27). This is a self-report questionnaire containing 26 items. The first two items evaluate the subjective overall quality of life and general health, respectively. From the other 24 items seven cover the quality of life domain physical health, six psychological functioning, three social relationships, and eight environment. Answers have to be given on a five-point Likert scale from 1 (very poor) to 5 (extremely). A higher score corresponds to a better quality of life. The quality of life domain scores were calculated as means of the underlying items. WHOQOL-BREF reliability has been rated as “good” to “excellent” and validity as “good” (28).

To also gain insight into particular objective aspects of quality of life, also, the extensive Dutch version of the Lancashire Quality of Life Profile was used [LQoLP; (16, 17)]. The LQoLP consists of 126 items and distinguishes the following nine different domains of quality of life: Work and education, Leisure and participation, Religion, Finances, Living situation, Legal status and safety, Family relations, Social relations, and Health. Each domain comprises both subjective and objective questions. In this paper, only the objective items are used, which must be answered categorically (yes/no). Internal consistency, test-retest reliability and validity of the LQoLP are considered to be good (17).




Statistical Analyses

IBM SPSS version 27 for Windows was used for all statistical analyses. Due to missing responses, the number of participants differs across the various analyses.

First, life time prevalence of traumatic events was calculated based on Part 1 of the LEC-5-NL. To this end, the number of participants who had ticked one or more of the 17 options for experienced traumatic events were summated. Subsequently, the proportion of participants who reported PWS-related issues (e.g., traumatic birth, aggressive behavior, psychosis) as a traumatic life event on the forms was calculated (question A of Part 2 on the LEC-5-NL). Also, the proportion of subjects who considered the PWS-related event as currently the worst was established (question B of Part 2 on the LEC-5-NL). In addition, the proportion of subjects with a Total PTSD symptom on the PCL-5-NL at the cut-off point (33 and higher) was calculated.

Secondly, two groups were formed based on the content of the reported traumatic experiences on the LEC-5-NL: PWS-related trauma vs. other trauma. Subsequently, a two-tailed t-test for independent variables was performed with nature of trauma as (categorical) independent variable, and Total PTSD symptom score and the four PTSD symptom-cluster scores on the PCL-5-NL as dependent variables.

Thirdly, a Pearson's correlation coefficient was computed to assess the relationship between the Total PCL-5-NL score of trauma symptoms and the Total WHOQOL-BREF-NL score of the degree of quality of life in family members of patients with PWS. Additionally, the relationship between the four PTSD symptom clusters (B to E) on the PCL-5-NL and the four quality of life domains (physical health, psychological functioning, social relationships, and environment) on the WHOQOL-BREF-NL was analyzed. However, the PTSD symptom cluster scores are not assumed to be independent and are considered as non-categorial variables (range variables expressed as mean scores within the set of the real variable). Therefore, a GLM multivariate analysis of covariance (MANCOVA, Wilk's Lambda) test was performed with the distinct four mean PTSD symptom cluster scores as four covariates, and the distinct four mean quality of life domain scores as the linear combination of the dependent variables. A Bonferroni correction for multiple testing was applied to reduce the risk of a Type-1 error (29).

Fourthly, to investigate whether the perceived severity of PWS symptoms, experienced PTSD symptoms, and quality of life in family members differ between chronological ages of the PWS patient, subjects were divided into three age groups: family members of PWS individuals aged “0–9 years,” “10–30 years,” and “31 years and older.” A one-way analyses of variance (ANOVA) with a post-hoc Bonferroni correction was performed, with perceived PWS symptom severity (item 10 on the short form), experienced PTSD symptoms (total score and four mean scores per trauma symptom cluster on the PCL-5-NL), and experienced quality of life (total score and four means scores per domain on the WHOQOL-BREF-NL) as dependent variables, and age group as independent variable.

Finally, a two level categorical variable was formed based on the occurrence of trauma symptoms on the PCL-5-NL: family members who did not score any trauma symptom (absence) an who scored one or more trauma symptoms (presence). Likewise, a variable was formed based on the reported content of trauma on part B of the LEC-5-NL (PWS-related trauma, and other trauma). Additionally, two categorical variables regarding the residential setting were selected (“Do you live together with the PWS patient?;” “Does your relative with PWS live in a care facility?” on the Demographic inventory; no/yes). Four chi-squared tests for independence were applied to analyze successively if occurrence of trauma symptoms and content of trauma were associated with the residential setting of the PWS patients, and of the family members. P-values were calculated with Fisher's Exact Test.




RESULTS

Lifetime prevalence of traumatic events in family members of PWS patients was 92.9% (n = 91 out of 98). Seven participants (7.1%) reported no occurrence of any traumatic experience. Of those who reported traumatic events, 46.2% (n = 42) reported a PWS related experience as a traumatic event and 53.8% (n = 49) reported a traumatic experience of a different nature. Of the participants who reported a PWS-related traumatic event, 73.8% (n = 31) considered the PWS related event as currently the worst (currently bothering them the most). Furthermore, 11 of the 91 participants (12.1%) who reported traumatic events scored at or above the cut-off point of 33 on the PCL-5-NL, implicating that the severity of their current trauma symptoms probably indicates PTSD.

Participants who reported a PWS-related trauma scored significantly higher on both the total symptoms of PTSD of the PCL-5-NL, as well as on the four distinct clusters of PTSD symptoms of the PCL-5-NL compared to participants who experienced different, non PWS-related traumatic events. Results are displayed in Table 3.


Table 3. T-test of independent variables on PTSD symptoms scores in PWS-related trauma vs. other trauma.

[image: Table 3]

There was a significant and substantial negative correlation between total PCL-5-NL score of trauma symptoms and the total WHOQOL-BREF-NL score of quality of life (r(94) = −0.57, p<0.001, R2 = 0.33). There were significant differences in PTSD symptom clusters “cognition and mood” (F(4, 86) = 5.589, p < 0.001, [image: image] = 0.206), and “hyperarousal and reactivity” (F (4, 86) = 4.124, p = 0.004, [image: image] = 0.161). These two symptom clusters were further examined. Negative alterations in cognition and mood appeared to be inversely related with all four domains of quality of life (physical health, psychological, social relationships, and environment). Further, negative alterations in arousal and reactivity were negatively related to the quality of life domain physical health. These significant results are presented in Table 4.


Table 4. Regression coefficients of associations between quality of life domains (WHOQOL-BREF-NL) and PTSD symptom clusters (PCL-5-NL) by MANCOVA statistics.

[image: Table 4]

Family members of PWS individuals reported more severe PWS symptoms in the PWS age groups “10–30 years” and “≥ 31 years,” compared to PWS individuals aged 0–9 years. PTSD symptom scores among family members of patients aged 10–30 years were significantly higher than in the youngest age group, for the Total PTSD-score of the PCL-5-NL, as well as on its four trauma clusters (intrusion symptoms, avoidance symptoms, negative alterations in cognition and mood, and negative alterations in arousal and reactivity). The Total PTSD score and the level of arousal and reactivity symptoms were significantly lower in PWS individuals over 30 years than in those aged 10–30 years. The results are presented in Table 5. Quality of life did not differ between age groups.


Table 5. Means, standard deviations, and one-way analyses of variance (ANOVA) between age of PWS patients on experienced PWS symptoms, and PTSD symptoms, in family members.

[image: Table 5]

A significant interaction was found between the occurrence of trauma symptoms in family members with PWS patients living in a care facility or not (χ2 (1) = 6.02, p = 0.021). More often the absence of trauma symptoms (73%) than the presence (34%) was reported among relatives of PWS patients living in a care facility. Another significant interaction was found between the content of the experienced trauma (LEC-5-NL) and living setting of the family member (χ2 (1) = 4.99, p = 0.035). Family members who reported a PWS-related traumatic event (64%) more often lived with their relative with PWS than family members who reported other traumatic events (41%).



DISCUSSION

This first study on trauma and distress in adult relatives of individuals with PWS shows an increased risk for traumatic experiences and greater vulnerability to PTSD. As expected, we have found higher life time prevalence of traumatic events in adult family members than in the general Dutch population (92.9 vs. 80.7%) (30). Of those who reported any traumatic event, almost half reported PWS-related events. Furthermore, the prevalence of probable PTSD in this study (12.1%) exceeded the general lifetime prevalence of PTSD (worldwide between 1.3 and 8.8%; (31)) and in the Netherlands (7.4%; (30)). These findings are in line with previous research which showed that a severe or chronic illness of a relative can be experienced as a traumatic stressor and has been associated with manifestations of PTSD symptomatology (32–34). In addition, as hypothesized, family members who reported PWS-related trauma scored higher on PTSD symptoms than participants who experienced a different, non PWS-related traumatic event. These findings should increase clinical awareness of signs of psychopathology, and result in a recommendation to systematically monitor the experience of traumatic events in relatives of patients with PWS.

As expected, there was a negative relation between trauma symptoms and quality of life; particularly with respect to negative alterations in arousal and reactivity (cluster E), and in negative alterations in cognition and mood (cluster D). Cluster E symptoms were specifically negatively correlated to physical quality of life. The physical aspects of (acute and chronic) stress (high adrenaline and/or cortisol levels, sleep issues) could contribute to this relationship. Cluster D symptoms were negatively and fairly evenly related to all quality of life domains, affecting the experienced physical health, psychological health, social relationships, and living environment simultaneously. These results encourage awareness of clinicians regarding reciprocal influences of quality of life and the forementioned particular trauma symptoms in family members of PWS individuals. Cure of PTSD symptoms in family members might be supported by care in different life domains.

Further, results showed that higher chronological age of the PWS individual was related to increased PWS symptom severity evaluated by the family members. Both the total trauma score as well as the respective scores in all different trauma symptom clusters (B-E) were significantly higher in family members of the PWS patient age group 10 to 30 years (adolescents and young adults), compared to the age group 0 to 9 years (childhood). These findings regarding chronological age, PWS symptom severity and PTSD symptom severity did not fully demonstrate the expected quadratic relationship, since the expected PWS- and trauma severity differences between the age groups 2 and 3 did not reach significance. A possible explanation could be admittedly lower degree of challenging behaviors in PWS patients in group 3 (35), but higher levels of physical problems in this PWS patient age group (36), which may also cause stress and psychological complaints in caregivers (37). Nevertheless, as expected, increasing age of the PWS patient (from 10 years and up) was related to both PWS symptom severity and PTSD symptom severity negatively. This finding endorses the importance of clinical attention to both advanced care planning for the individual PWS patient, and timely support for their family members.

Finally, living together with their PWS relatives increased the risk of trauma symptoms, also of PWS-related trauma. Follow up research could explore trauma related symptoms in family members in relation to the intensity of their involvement in daily care of an individual with PWS, and the experienced caregiver burden.

Several limitations can be identified in the current study that may limit the generalizability of the results. At least the following two have to be mentioned here. Firstly, while selection-bias is difficult to avoid in research on genetic developmental disorders, due to participant recruitment by volunteer sampling, an over-representation of family members who felt attracted to the research topic may have occurred. Secondly, the sampling period was during the COVID-19 pandemic, which may have had a pre-existent negative impact on the experienced quality of life and health (38). Nevertheless, this applies to all participants who participated and leaves aside the differences we have found within our study population. Notwithstanding these limitations, the strengths of the study concern the considerable sample size, and the wide age range of related PWS individuals (from infancy to late adulthood), enabling cross sectional analyses. Furthermore, participation concerned all adult family members, instead of parents only. Demographic data regarding participants' educational levels indicate a fairly distributed representation, but a tendency to the higher end. At the same time, a majority of female relatives (~2/3) was involved in this study. Both aspects could both under- and over-estimate the results, since distress can be considered a product of a dynamic transaction between individuals (including cognitive, physiological, affective, psychological, neurological systems) and their complex environment; consistent with the transactional model of stress and coping (39).

The results presented in this study warrant further, preferably longitudinal, research. When compared to other rare genetic developmental disorders, such as Williams syndrome, Fragile X syndrome, or Smith-Magenis syndrome, parents of patients with PWS have shown higher levels of stress (40, 41). Future research could compare our results with those on trauma and quality of life in relatives of patients with other genetic developmental disorders.



CONCLUSION

Having a relative with PWS is associated with higher prevalence of experienced traumatic events, and of PTSD, affecting the wider family system. Raising awareness in health care professionals of the typical presentation of trauma symptoms in PWS relatives may contribute to effective treatment of their psychosocial stress. In addition, timely, transdisciplinary (medical-psycho-social) attention to all relatives might prevent them from developing psychopathology like PTSD.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be available from the corresponding author on reasonable request.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Vincent van Gogh Institutional Review Board (Decision letter references: JE/hr/2020.012/; JE/hr/2021.004). The participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

AB-R, EW, LG, and JE designed and planned the study. AB-R and AB performed data collection and executed statistical analyses. AB-R drafted the manuscript. EW, LG, and JE revised and critically reviewed the manuscript for important content. All authors read and authorized the final version of the manuscript.



ACKNOWLEDGMENTS

The authors would like to thank all the Dutch family members who participated in this study. They thank Femke van Kaam, BSc. (Radboud University Nijmegen, Netherlands) for her contribution to the data collection from September to December 2020. Our gratitude is extended to the Dutch Digital Center of Expertise PWS, and the two Dutch patient PWS associations (the Prader-Willi Fund, and the Prader-Willi Foundation) in the Netherlands for their respective calls for participation.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2022.897138/full#supplementary-material



REFERENCES

 1. Pellikaan K, Rosenberg AGW, Kattentidt-Mouravieva AA, Kersseboom R, Bos-Roubos AG, Veen-Roelofs JMC, et al. Missed diagnoses and health problems in adults with Prader-Willi syndrome: recommendations for screening and treatment. J Clin Endocrinol Metab. (2020) 105:e4671–87. doi: 10.1210/clinem/dgaa621

 2. Pellikaan K, Snijders F, Rosenberg AGW, Davidse K, Van Den Berg SAA, Visser WE, et al. Thyroid function in adults with prader-willi syndrome; a cohort study and literature review. J Clin Med. (2021) 10:3804. doi: 10.3390/jcm10173804

 3. Rosenberg AGW, Pellikaan K, Poitou C, Goldstone AP, Høybye C, Markovic T, et al. Central adrenal insufficiency is rare in adults with prader-willi syndrome. J Clin Endocrinol Metab. (2020) 105:e2563–71. doi: 10.1210/clinem/dgaa168

 4. Angulo MA, Butler MG, Cataletto ME. Prader-willi syndrome: a review of clinical, genetic, and endocrine findings. J Endocrinol Invest. (2015) 38:1249–63. doi: 10.1007/s40618-015-0312-9

 5. Crinó A, Fintini D., Bocchini S., Grugni G. Obesity management in Prader-Willi syndrome: current perspectives. Diabetes Metab Syndr Obes. (2018). 11:579–93. doi: 10.2147/DMSO.S141352

 6. Whittington J, Holland A, Webb T. Ageing in people with Prader-Willi syndrome: Mortality in the UK population cohort and morbidity in an older sample of adults. Psychol Med. (2015) 45:615–21. doi: 10.1017/S0033291714001755

 7. Butler MG, Kimonis V, Dykens E, Gold JA, Miller J, Tamura R, et al. Prader–Willi syndrome and early-onset morbid obesity NIH rare disease consortium: a review of natural history study. Am J Med Genet A. (2018) 176:368–75. doi: 10.1002/ajmg.a.38582

 8. Sinnema M, Einfeld SL, Schrander-Stumpel CT, Maaskant MA, Boer H, Curfs LM. Behavioral phenotype in adults with Prader-Willi syndrome. Res Dev Disabil. (2011) 32:604–12. doi: 10.1016/j.ridd.2010.12.014

 9. Whittington J, Holland A. A review of psychiatric conceptions of mental and behavioural disorders in Prader-Willi syndrome. Neurosci Biobehav Rev. (2018) 95:396–405. doi: 10.1016/j.neubiorev,0.2018.10.006

 10. Bos-Roubos AG, Van Dongen L, Verhoeven WMA, Egger JIM. Genetic disorders and dual Diagnosis. In: Matson JL, Editor. Building Clinical Management on Etiology and Neurocognition. Handbook of Dual Diagnosis: Assessment and Treatment in Persons With Intellectual Disorders. Cham: Springer International Publishing (2020). p. 57–76. doi: 10.1007/978-3-030-46835-4_4 

 11. Mao SJ, Shen J, Xu F, Zou CC. Quality of life in caregivers of young children with Prader-Willi syndrome. World Journal of Pediatrics. (2019) 15:506–20. doi: 10.1007/s12519-019-00311-w

 12. Mazaheri MM, Rae-Seebach RD, Preston HE, Schmidt M, Kountz-Edwards S, Field N, et al. The impact of Prader-Willi syndrome on the family's quality of life and caregiving, and the unaffected siblings' psychosocial adjustment. J Intellect Disabil Res. (2013) 57:861–73. doi: 10.1111/j.1365-2788.2012.01634.x

 13. Meade C, Martin R, McCrann A, Lyons J, Meehan J, Hoey H, et al. Prader-Willi syndrome in children: quality of life and caregiver burden. Acta Paediatr. (2021) 110:1665–70. doi: 10.1111/apa.15738

 14. Kayadjanian N, Schwartz L, Farrar E, Comtois KA, Strong TV. High levels of caregiver burden in Prader-Willi syndrome. PLOS ONE. (2018) 13:e0194655. doi: 10.1371/journal.pone.0194655

 15. Sarimski K. Behavioural phenotypes and family stress in three mental retardation syndromes. Eur Child Adolesc Psychiatry. (1997) 6:26–31. doi: 10.1007/BF00573637

 16. Oliver JPJ, Huxley P, Bridges K, Mohamed H. Quality of Life and Mental Health Services. New York, NY: Routledge, London (1996). 

 17. Van Nieuwenhuizen C, Schene A, Boevink W, Wolf J. The lancashire quality of life profile: first experiences in the Netherlands. Community Ment Health J. (1998) 34:513–24. doi: 10.1023/A:1018794530481

 18. Verhage F. Intelligentie en Leeftijd [Intelligence and Age]. Doctoral dissertation. Assen: Van Gorcum (1964). 

 19. United Nations Educational Scientific and Cultural Organization (UNESCO). International Standard Classification of Education-ISCED 2011. Paris: Author (2011). 

 20. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed, Washington, DC (2013). doi: 10.1176/appi.books.9780890425596

 21. Wheaters FW, Litz BT, Keane TM, Palmieri PA, Marx BP, Schnurr PP. The PTSD Checklist for DSM-5 (PCL-5) – Standard [Measurement Intstrument]. (2013). Available online at: https://www.ptsd.va.gov/ 

 22. Boeschoten MA, Bakker A, Jongedijk RA, Olff M. PTSD Checklist for DSM-5 and Life Events Checklist for DSM-5 with Extended A Criterion – Nederlandstalige versie. Diemen: Arq Psychotrauma Expert Groep (2014). 

 23. Boeschoten MA, Bakker A, Jongedijk RA, Olff M. Instructie PCL-5. Based on. Diemen: Arq Psychotrauma Expert Group, Versie 1.1 (2015). p. 3. Available online at: http://www.ptsd.va.gov/professional/assessment/adult-sr/ptsd-checklist.asp. 

 24. Blevins CA, Weathers FW, Davis MT, Witte TK, Domino JL. The posttraumatic stress disorder checklist for DSM-5 (PCL-5): development and initial psychometric evaluation. J Trauma Stress. (2015) 28:489–98. doi: 10.1002/jts.22059

 25. Gray MJ, Litz BT, Hsu JL, Lombardo TW. Psychometric properties of the Life events checklist. Assessment. (2004) 11:330–41. doi: 10.1177/1073191104269954

 26. WHOQOL Group. Development of the world health organization WHOQOL-BREF quality of life assessment. Psychol Med. (1998) 28:551–8. doi: 10.1017/S0033291798006667

 27. De Vries J, Van Heck GL. Nederlandse WHOQoL-Bref. Tilburg: Tilburg University. (1996). 

 28. Skevington SM, Lotfy M, O'Connell KA. The world health organization's WHOQOL-BREF quality of life assessment: psychometric properties and results of the international field trial. a report from the WHOQOL group. Qual Life Res. (2004) 13:299–310. doi: 10.1023/B:QURE.0000018486.91360.00

 29. Andrade C. Multiple testing and protection against a type 1 (false positive) error using the Bonferroni and Hochberg corrections. Indian J Psychol Med. (2019) 41:99–100. doi: 10.4103/IJPSYM.IJPSYM_499_18

 30. De Vries GJ, Olff M. The lifetime prevalence of traumatic events and posttraumatic stress disorder in the Netherlands. J Trauma Stress. (2009) 22:259–67. doi: 10.1002/jts.20429

 31. Atwoli L, Stein DJ, Koenen KC, McLaughlin KA. Epidemiology of posttraumatic stress disorder: prevalence, correlates and consequences. Curr Opin Psychiatry. (2015) 28:307–11. doi: 10.1097/YCO.0000000000000167

 32. Gold SD, Marx BP, Soler-Baillo JM, Sloan DM. Is life stress more traumatic than traumatic stress? J Anxiety Disord. (2005) 19:687–98. doi: 10.1016/j.janxdis.2004.06.002

 33. Carmassi C, Foghi C, Dell'Oste V, Bertelloni CA, Fiorillo A, Dell'Osso L. Risk and protective factors for PTSD in caregivers of adult patients with severe medical illnesses: a systematic review. Int J Environ Res Public Health. (2020) 17:5888. doi: 10.3390/ijerph17165888

 34. Rady A, Mouloukheya T, Gamal E. Posttraumatic stress symptoms, quality of life, and stress burden in caregivers of patients with severe mental illness: an underestimated health concern. Front Psychiatry. (2021) 12. doi: 10.3389/fpsyt.2021.623499

 35. Ogata H, Ihara H, Gito M, Sayama M, Murakami N, Ayabe T, et al. Aberrant, autistic, and food-related behaviors in adults with Prader-Willi syndrome. the comparison between young adults and adults. Res Dev Disabil. (2018) 73:126–34. doi: 10.1016/j.ridd.2017.12.020

 36. Sinnema M, Schrander-Stumpel CTRM, Maaskant MA, Boer H, Curfs LMG. Aging in Prader-Willi syndrome: twelve persons over the age of 50 years. Am J Med Genet. (2012) 158A:1326–36. doi: 10.1002/ajmg.a.35333

 37. Cousino MK, Hazen RA. Parenting stress among caregivers of children with chronic illness: a systematic review. J Pediatr Psychol. (2013) 38:809–28. doi: 10.1093/jpepsy/jst049

 38. Epifanio MS, Andrei F, Mancini G, Agostini F, Piombo MA, Spicuzza V, et al. The impact of COVID-19 pandemic and lockdown measures on quality of life among Italian general population. J Clin Med. (2021) 10:289. doi: 10.3390/jcm10020289

 39. Biggs A, Brough P, Drummond S. Lazarus and Folkman's psychological stress and coping theory. In: Cooper CL, Quick JC, Editors. The Handbook of Stress and Health: A Guide to Research and Practice. p. 351–64. Chichester: Wiley Blackwell (2017). doi: 10.1002/9781118993811.ch21

 40. Foster RH, Kozachek S, Stern M, Elsea SH. Caring for the caregivers: an investigation of factors related to well-being among parents caring for a child with Smith-Magenis syndrome. J Genet Couns. (2010) 19:187–98. doi: 10.1007/s10897-009-9273-5

 41. Lanfranchi S, Vianello R. Stress, locus of control, and family cohesion and adaptability in parents of children with Down, Williams, Fragile X, and Prader-Willi syndromes. Am J Intellect Dev Disabil. (2012) 117:207–24. doi: 10.1352/1944-7558-117.3.207

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Bos-Roubos, Wingbermühle, Biert, Graaff and Egger. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyt-13-897138-t005.jpg
Measure

Experienced PWS-symptom severity

Total PTSD-symptoms

Intrusion

Avoidance

Negative alterations in cognitions and mood

Negative alterations in arousal and reactivity

Group 1
Group 2
Group 3

Group 1
Group 2
Group 3

Group 1
Group 2
Group 3

Group 1
Group 2
Group 3

Group 1
Group 2
Group 3

Group 1
Group 2
Group 3

Age

M

5.85
429
6.47
6.52
13.81
831

18.42
1027
0.64
0.35
0.89
0.44
0.70
0.36
1.01

0.46
0.66
0.40
0.85
055
0.76
051

1.00
056

SD

2.2
256
238
297
13.33
6.67
14.72
13.33
0.82
0.39
0.67
0.70
1.03
0.68
1.22
071
0.73
0.42
0.79
0.80
0.69
0.50
0.73
0.65

n

86
24
43
19
9%
26
48
22
9%
26
48
22
9%
2
48
22
9%
26
48
22
9%
26
48
22

Effect

Group 2
Group 3
Group 1

Group 2
Group 3
Group 1

Group 2
Group 3
Group 1

Group 2
Group 3
Group 1

Group 2
Group 3
Group 1

Group 2
Group 3
Group 1

Mean difference

—247
0.04
213

—10.11
8.14
197

-0.54
0.46
0.08

-0.66
0.56
o.11

-0.46
0.30
0.16

—0.48
0.44
0.04

F ratio

6.112

6.542

4.903

4.674

3.762

6.030

p-value

0.003*
0.004*"
1.000
0.025%
0.002*
0.004*
0.042%
1.000
0.009*
0.018"
0.081
1.00
0.012%
0.022%
0.096
1.000
0.027*
0.031*
0.32
1.000
0.003*
0.010"
0.031%
1.000

0.128

0.123

0.091

0.075

0.115

Group 1 consists of family members of PWS patients aged 0 to 9 years. Group 2 consists of family members of PWS patients aged 10 to 30 years. Group 3 consists of family members of
PWS patients aged 31 years and older. Intrusion, Avoidance, Negative alterations in cognitions and mood, and Negative alterations in arousal and reactivity represent the four respective

PTSD symptom clusters B to E on the PCL-5-NL for DSM-5 (20). The mean difference is significant at the 0.05 level. "p < 0.05. "p < 0.01.
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n = 91 (number of participants who experienced trauma during lifetime). Intrusion, Avoidance, Negative alterations in cognitions and mood, and Negative alterations in arousal and
reactiviy represent respectively the four distinct PTSD symptoms clusters B to E on the PCL-5-NL for DSM-5 (20). Mean PTSD symptom values are shown for the group who reported
PWS-related trauma (n = 42) and the group who reported Other traurma (n = 49), as well s the results of the t test (assuming unequal variance) comparing the PTSD symptom scores

between the two groups. 'p < 0.05. “p < 0.01.
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n = 85. Cl, confidence interval. Negative alterations in cognitions and mood, and Negative alterations in arousal and reectivty represent the PTSD Symptom Clusters D and E in the
DSM-5 respectively (20). Cluster D symptoms comprise among others *having strong negative beliefs about yourself, other people, or the world;” *having strong negative feslings such
as fear, horror, anger, guit, or shame;” “loss of interest in activities that you used to enjoy;" *feeling distant or cut off from other people;” and “trouble experiencing positive feelings (for
example, being unable to feel happiness or have loving feelings for people close to you).” Cluster E symptoms are for example “imitable behavior, angry outbursts, or acting aggressively.”
“being ‘superalert’ or watchful or on guard”, “feeling jumpy or easily startled,” *having difficulty concentrating,” and “trouble falling or staying asleep.” p < 0.05. "p < 0.01. ™"p < 0.001
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Hypothesis

Family members will experience PWS related events as a
traumatic stressor and will suffer from higher levels of
trauma symptoms than the general population, to an
extent that they will met the criteria of PTSD (DSM-5;
American Psychiatric Association, 17).

“Trauma symptom severty will be positively related to the
experience of PWS-related trauma.

Trauma symptoms severity wil be inversely correlated
with experienced qualty of ife. This third hypothesis will
be further investigated by studying the relationship
between distinct clusters of trauma symptoms and
domains of quality of Ife.

Relatives of PWS individuals aged 10 to 30 years will
report higher degrees of PWS symptoms, more
experienced PTSD symptoms, and lower quality of lfe
than relatives of PWS individuals aged 0 to 9 years and
PWS individuals aged older than 30 years.

Relationship between living situations and the
occurrence (presence or absence) of trauma symptoms,
and content of reported trauma (PWS-related or not) will
be explored.
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ing setting of the related PWS i
Gare facility 38 388
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@ = 97. © Responses on question 1.4b of the Dutch version of the Lancashire Quality
of Life Profile (16, 17). For the corrections for level of education, we used a seven-point
scale ranging from 1 (primery school not completed) to 7 (academic degree) according to
the Dutch educational systern (18). This scale is comparable to the International Standard
Classification of Education [UNESCO, (19)). © n = 86. Scores on a eleven-point Likert
scale (0 = no symptoms at all, 10 = symptoms to a very serious extent). ¢ n = 69,
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