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Abstract
Background Prader-Willi syndrome (PWS) is a neurodevelopmental disorder with hypothalamic
dysfunction leading to obesity and behavioral disabilities, including eating disorders (EDs). We evaluated
the effects of the COVID-19 infection and lockdown on mental and physical health in PWS. At the end of
April, 85 adults with PWS completed a self-administered questionnaire, including lockdown conditions,
physical activity (PA), ED, and medical and behavioral outcomes. Body weight was measured at home
and self-reported. Results Patients (53% women, 45% disomic) were assessed, with a mean age of
28.1±8.7 years and body mass index (BMI) of 37±11 kg/m². Seventy percent lived in the Paris region
(France) and were confined with their parents. The mean weight change was 1.0±3.3 kg. We compared
patients showing weight loss (n=39, -3.3±2.9 kg) to patients showing weight gain (n=22, +2.3±1.5 kg): the
BMI was lower (34.6±9.2 versus 40.4±9.5 kg/m², p=0.02), PA increased (26% versus 5%, p=0.04), and EDs
improved (51% versus 14%, p=0.005). Behavioral disorders increased for 13% of the cohort. Three
individuals (3.5%) were diagnosed with non-severe COVID-19. Conclusion Lockdown during the COVID-19
pandemic was associated with positive effects for most French adults with PWS, with weight loss
probably associated with a more favourable environment during this period. We observed no severe
forms of COVID-19.

Background
Prader-Willi Syndrome is the most frequent etiology of syndromic obesity of which the prevalence is
approximately 1/20,000 newborns. This genetic syndrome results from the lack of expression of
paternally inherited imprinted genes in chromosomal region 15q11.2-q13, leading to a
neurodevelopmental disorder and hypothalamic dysfunction. Adults with PWS show difficulty in adapting
to changes, emotional lability, hyperphagia, and food impulsivity. Outbursts may occur, caused by
frustration over food or the misunderstanding of social situations [1]. Uncontrolled eating behavior can
lead to severe obesity, associated with comorbidities (e.g., type 2 diabetes, hypertension). Early
multidisciplinary care is required, with permanent supervision of eating practices and adapted physical
activity (PA)[2].
During the COVID-19 pandemic, individuals with obesity [3], [4] and/or diabetes [5] were shown to be at
higher risk of severe forms of COVID. Whether syndromic obesity, such as PWS, also represents a risk for
severe forms of COVID-19 is unknown. Moreover, complete lockdown was implemented in France in midMarch 2020 to contain the spread of COVID-19. There was concern that individuals with PWS may
experience decreased PA and poorer food control during the lockdown period, as observed for children
with common obesity [6], potentially worsening their condition. People with psychiatric disorders or/and
intellectual disability were also shown to be particularly vulnerable, showing increased anger and
impulsivity [7], [8]. The aim of this cross-sectional study was to assess changes in weight and mental and
physical health in adults with PWS during the COVID-19 lockdown.

Results
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Cohort characteristics (Table 1)

Eighty-five patients with PWS were interviewed. Their mean age was 28.1±8.7 years and their mean BMI
36.8±10.7 kg/m²; 87% were overweight or obese. Twenty-five percent of patients had diabetes and 12%
had hypertension. Fifty-five percent had a partial deletion and 45% maternal disomy in the 15q11-13
chromosomal region.
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Seventy percent of patients were confined at their family home and 30% at their social healthcare
institution. Seventy percent of patients were living in the greater Paris region and 11% (n=9) in French
regions where the prevalence of COVID-19 was high. The lockdown was total in 51% of cases, partial in
48% (one hour maximum per day outside of the house), and not respected in 1%. Seventy-seven percent
of patients normally performed a daily activity that was completely stopped during lockdown.
Weight change during lockdown (Table 2, Figure 1)

During lockdown, 67% of patients reported a decrease in daily PA. The mean number of daily PAs was
1.6±1.0/day [0-4]. Feeding behavior was reported to have improved for 35% of patients and did not
change for 44%. Forty-nine percent of patients lost weight (mean±SD: -3.3±2.9 kg), it was stable for 23%,
and 28% gained weight (+2.3±1.5 kg). Mean weight loss was 1.0±3.3 kg (-1.1±3.3% [-10.0; +6.2], p=0.01)
(Figure 1A).
Patients who lost weight had a lower BMI before the lockdown than those who gained weight (34.6±9.2
versus 40.4±9.5 kg/m2, p=0.02). There were no differences between groups in terms of age, gender
(Figure 1B), genetic subtype during the lockdown. In terms of weight loss, there was no significant
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difference between rural (n=23) and urban (n=55) living conditions. Weight loss was more frequently
observed for patients with increased PA (26% versus 5% p=0.04) (Figure 1C) and those with improved
eating behavior (51% versus 14% p=0.005) (Figure 1D).
Medical and mental health during the COVID-19 pandemic and lockdown
Three patients had symptoms of non-severe COVID-19 (3.5%), although 13% (n=11) were living with
relatives diagnosed with COVID-19. No confirmation with PCR was performed but a serological assay
performed at the end of June confirmed seroconversion and SARS-Cov2 infection for the three patients.
No hospitalization was required. Their age was 18 to 25 years, their BMI 21.2-48.8 kg/m2, and two had
diabetes, with glycated hemoglobin between 6.6 and 8.2%.
Concerning behavioral issues, 11 patients (13%) displayed a recrudescence of behavioral disorders
without a major effect on mean weight (+0.4 kg) and 10/11 presented more frequent outbursts, which
required medical contact in two cases. Principal difficulties reported by caregivers were linked to
exacerbations of anxiety and the ban on going outside.
Other medical issues among the PWS patients were the following: dermatological disorders (n=7),
traumatic accidents (n=2), respiratory tract infections (n=2), intestinal transit disorders (n=2), epilepsy
(n=2), exacerbation of pain (n=2), hypoglycemic events (n=2), and dental disorders (n=1).

Discussion
The lockdown had a positive impact for most French adults with PWS. Nearly 50% lost weight, in parallel
with improved lifestyle behaviors (eating habits, PA). No severe form of COVID-19 was noted, despite a
high prevalence of obesity and diabetes. However, a small subgroup experienced major difficulties, with
the recrudescence of behavioral disorders and anxiety.
In an Italian study, 20% of adult patients gained weight and reported an increase in the consumption of
“comfort food” (chocolate, ice cream, desserts, salty snacks, etc.) [9]. Rundle et al. hypothesized that
people, especially children or adolescents, would fare worse concerning weight control at home than
when engaged in their usual school curriculum [10]. School or working environments provide structure
and routine for mealtimes, PA, and sleep schedules, the predominant lifestyle factors involved in obesity
risk. Unlike the general population, PWS patients require permanent supervision to avoid food seeking
and prevent uncontrolled eating behavior. Living conditions during the lockdown likely led to robust
caregiver supervision, as parents or family were generally at home. Caregivers are particularly aware of
the risk of weight gain during increased sedentarism. Indeed, medical-expert teams insist on the need of
regular PA from childhood. In many homes, PA programs were set up during the lockdown, although PA
levels were lower than usual.
However, one recent study showed the negative psychological impact of strict lockdown measures on
psychiatric patients during the COVID-19 epidemic [7]. Exacerbations of anger and impulsivity were
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significantly higher for psychiatric patients than healthy controls. Only 13% of PWS patients showed
behavioral disorders during the lockdown. Impulsive behavior often arises for individuals with PWS from
a misunderstanding of social situations or the occurrence of unpredictable situations. It is possible that
the lockdown, carried out in a ritualized environment with adapted social interactions and a less stressful
context, provided more favourable conditions for PWS subjects.
Only three cases of non-severe COVID-19 were reported (3.5%), although 80% of the subjects were living
in regions where the estimated prevalence of COVID-19 was high (>9%) [11]. The high level of compliance
with the total lockdown by the PWS patients was likely a contributing factor.
Our study had several limitations, including the fact that our data were acquired in a sample from
caregivers’ reports and that no quantitative measures of activity levels or food consumption were
available. It is possible that parents’ sense of their children’s behavior was heightened during the
lockdown, potentially inadvertently biasing their responses. Moreover, we conducted a single-center study,
which might not be representative of the general PWS population.

Conclusions
In conclusion, the COVID-19 pandemic and lockdown did not have a negative impact on most French
adult patients with PWS, despite their well-known psychological vulnerability and susceptibility to gain
weight. Favorable changes in lifestyle behaviors during the lockdown, strictly supervised by caregivers in
a quiet and reassuring environment, were observed, in parallel with modest weight loss for half of the
patients.

Methods
Study rationale and design
Eighty-five adults with genetically confirmed PWS followed at the Reference Center for Rare Diseases in
Pitié-Salpêtrière Hospital, Paris, France, were included in this monocentric study. Telephone interviews
were conducted between 15 April and 15 May 2020 by a physician specialized in the care of PWS
patients. In France, the complete lockdown lasted from 17 March until 11 May 2020. Patients completed
a detailed clinical questionnaire with the help of their caregivers (parents or social workers). The
questionnaire included 32 questions related to living conditions during the lockdown, physical and daily
activity, sedentary time (time spent seated or lying down when awake and time spent in front of a screen),
time sleeping, eating habits (access to food, frequency of eating), medical and behavioral issues (need of
medical contact, COVID-19 symptoms in patients and their relatives, frequency of outbursts, anxiety).
Weight data before the lockdown were collected from the medical report and weight at the end of
lockdown was measured by the patient with the help of the caregiver. Patients and their caregivers
provided informed consent.
Statistical methods
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Descriptive statistics of participant characteristics are expressed as the means and standard deviation
(SD) for continuous variables and frequencies and percentages for categorical variables. The mean
values of patients who lost weight were compared to those who gained weight using two-sample Fisher
tests. All statistical analyses were performed using GraphPad Prism version 8.0 and statistical
significance was considered for two-sided p-values < 0.05.
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the burden of

Figure 1
(A) Individual weights of members of the total PWS cohort (weight before lockdown, weight after
lockdown, n=85). (B) Change in weight (%) during the lockdown according to gender (n=43 females and
35 males). (C) Change in weight (%) during the lockdown according to physical activity (increase n=15,
no increase n=63). (D) Change in weight (%) according to eating behavior (improvement n=26, no
improvement n=52). Results are expressed as the mean ± standard deviation, with individual values.
ns=non-significant. *p<0.05. ***p<0.001. EB: eating behavior, PA: physical activity.
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