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Measuring Meaningful Benefit-Risk

Tradeoffs to Promote Patient-Focused Drug
Development in Prader-Willi Syndrome:

A Discrete-Choice Experiment

Jui-Hua Tsai*, Norah L. Crossnohere* , Theresa Strong, and John F. P. Bridges

Abstract

Background. Prader-Willi syndrome (PWS) is a rare neurodevelopmental disorder causing quality of life impairments
such as insatiable hunger (hyperphagia) and obesity. We explored caregivers’ willingness to assume treatment risk in
exchange for reduced hyperphagia according to a PWS-validated observer-reported outcome measure. Methods. We
partnered with PWS patient organizations to develop a discrete-choice experiment exploring caregivers’ benefit-risk
tradeoffs for emerging PWS treatments. The treatment benefit was a reduction in hyperphagia (as measured by a 0-,
5-, or 10-point change on the Hyperphagia Questionnaire for Clinical Trials [HQ-CT]). Treatment risks included
weight gain (none, 5%, 10%), added risk of skin rash (none, 10%, 20%), and risk of liver damage (none, 1 in 1000,
10 in 1000). Preference models were estimated using mixed logistic regression and maximum acceptable risk. We
explored differences in preferences across familial caregivers of patients with and without hyperphagia. Results. Four
hundred sixty-eight caregivers completed the online survey. The majority of caregivers reported that patients experi-
enced hyperphagia (68%) and half of patients experienced obesity (52%). Caregivers of patients without hyperphagia
were willing to accept greater weight gain (16.4% v. 8.1%, P = 0.004) and a higher risk of skin rash (11.7% v. 6.2%
P = 0.008) as compared to caregivers of patients with hyperphagia. Caregivers of patients with hyperphagia would
accept a higher risk of liver damage as compared to caregivers of patients without hyperphagia (11.9 out of 1000 v.
6.4 out of 1000, P = 0.04). Conclusions. This research demonstrates that caregivers are willing to accept risk in
exchange for a five-point improvement on the HQ-CT, a smaller marginal improvement than had been previously
classified as meaningful. Patient experience with hyperphagia is a modifier in how much risk caregivers will accept.
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Introduction

Prader-Willi syndrome (PWS) is a complex neurodeve-
lopmental disorder, initially presenting with hypotonia,
poor feeding, hypogonadism, and developmental delay.1–3

PWS results from lack of expression of paternally inher-
ited imprinted genes on chromosome 15q11-q13, most
commonly due to an interstitial deletion. It is usually
sporadic and occurs in approximately 1 in 15,000 live
births.4,5 The characteristic PWS behavioral phenotype

includes cognitive rigidity, obsessive-compulsive beha-
viors, skin-picking, anxiety, temper outbursts, and other
mental health issues.1–3 Patients with PWS have annual
direct medical costs 8.8 times higher than patients
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without PWS,6 and the condition affects the quality of
life of both the patient and their caregivers.7

Many individuals with PWS experience hyperphagia,
which is an intense, incessant sensation of hunger.
Hyperphagia induces an inability to control food intake,
which represents a major impediment to full functioning
for individuals with PWS. Hyperphagia in PWS is charac-
terized by impaired satiety, food seeking behavior, preoc-
cupation with food, and binge eating.8–10 Complications
stemming from uncontrolled hyperphagia are the leading
cause of death in PWS,8 often as a result of binge episodes
that can lead to life-threatening gastric dilation, perfora-
tion, and necrosis.11,12 While hyperphagia is associated
with obesity, it has an impact on patient and caregiver
well-being that extends far beyond the effect of weight
gain alone. Addressing hyperphagia was ranked as the
highest priority in a study to identify priorities for PWS
treatment endpoints among caregivers, above and beyond
obesity.13 Despite the significant impact of hyperphagia
on individuals with PWS, there are currently no approved
treatment options targeting this aspect of the syn-
drome.14,15 At present, the only approach to manage the
negative health outcomes associated with hyperphagia are
through strict supervision and environmental controls to
restrict access to food. Over the lifetime, these restrictions
can reduce independence and quality of life.10 Growth
hormone is the only US Food and Drug Administration
(FDA)–approved treatment for PWS and it does not alter
hyperphagia.7,16 As treatments with potential hyperpha-
gia and weight loss benefit are in the pipeline,17 there is
regulatory interest on the impacts of such treatments on
not only biomedical health outcomes but also quality of
life factors.

Numerous approaches have been used to measure
health impairment associated with hyperphagia, includ-
ing visual analog scales, behavioral observations, self-
and caregiver-administered questionnaires, and an eye-
tracking device.8,18,19 The Hyperphagia Questionnaire
for Clinical Trials (HQ-CT) is considered the gold
standard to measure hyperphagia by PWS-specialized

clinicians.20 This caregiver-reported instrument was ini-
tially developed by Dykens and colleagues8 and has since
been adapted for clinical trials with input from the FDA.
It is suitable for reporting on PWS patients who have
impaired cognitive functions.13 The HQ-CT generates a
score ranging from 0 to 36 based on the caregiver’s
assessment of the patient on nine food-related behaviors
over a 2-week period.9

We sought to quantify familial caregivers’ preferences
for PWS treatments and to assess if changes in hyper-
phagia would present a meaningful benefit by comparing
equivalent changes in obesity and willingness to tolerate
risk. Our work supports calls by patient advocacy groups
for PWS who have advocated for hyperphagia as mean-
ingful endpoint. A number of pharmacological agents
are currently in clinical development for hyperphagia in
PWS.14,17 Concerns persist regarding the meaningfulness
of hyperphagia as a clinical endpoint and the potential
risk associated with past therapies targeting hyperpha-
gia.14,20 Given the uncertainty and risks in emergent
treatment options for targeting hyperphagia, there is an
urgent need to investigate the benefit-risk tolerance of
the PWS community.

Methods

Community Engagement

A community advisory board (CAB) including patients
(n = 2), caregivers (n = 6), and clinicians specializing in
PWS (n = 2) oversaw the study. The CAB provided con-
tinuous guidance on the design, analysis, and dissemina-
tion of research.21,22 CAB members were engaged
bimonthly via teleconferences and via email. We also
engaged the PWS community more widely through pre-
sentations and other communications regarding meth-
ods, results, and publications.

Survey Design

A discrete-choice experiment (DCE) was used to exam-
ine the benefit-risk profile of the PWS caregivers. DCEs
are an established method used by the FDA to investi-
gate preferences for regulatory decision making.23 The
preference elicitation was framed in the context of a clin-
ical vignette where the respondents were told that the
information presented in the choice tasks were 12-month
clinical trial results from a hypothetical drug. The care-
givers were given two hypothetical profiles and asked to
choose which drug was better for their PWS family mem-
ber. Twelve choice tasks were designed using a D-effi-
cient design with zero priors.
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Paired drug profiles in each task were constructed in
consultation with the CAB to include relevant treatment
benefits and risks. The survey described each attribute
and its levels of risk prior to initiation to ensure that the
caregivers fully understood the effects of the hypothetical
drug. Benefits were described as improvement in hyper-
phagia (no improvement, 5-point improvement, 10-point
improvement on the HQ-CT scale) and improvement in
obesity (no improvement, 10% improvement, 20%
improvement in body weight). Risks were defined by
increased risk of skin rash (no additional risk, 10%
higher risk, 20% higher risk) and risk of liver damage
(no risk, 1 in 1000 risk, 10 in 1000 risk). Following good
practices,24,25 a risk grid was used to present the effects
of the benefits and risks. An example of the choice task
is shown in Figure 1. Skin-picking is one of the self-
mutilation behaviors in PWS and can result in life-
threatening infections, severe scarring, as well as stress
and shame in social conditions.26 Liver damage was
described in the survey as a severe side effect, which
can lead to irreversible liver damage and may result in
the discontinuation of the drug. However, liver damage
was not explicitly described as being associated with
mortality.

Demographic and clinical questions for both the
patient and the caregivers were included in the survey. A
Likert-type scale was also used to evaluate five dimen-
sions of the caregiver’s personality, including optimistic,
health-conscious, risk-taker, numbers-savvy, and self-
control. Caregivers also completed standard debriefing
questions regarding the DCE,27 evaluating their experi-
ence with the DCE by indicating their agreement with
three statements along a Likert-type scale, including the
following: 1) I found it easy to understand the questions;
2) I found it easy to answer the questions; 3) My answers
showed my real preferences.

PWS caregivers were recruited through PWS-CTC’s
network to pretest and pilot the survey. The results of
the pretest changed the wording, risk grid presentation,
and design of the survey. The pilot ensured that the sur-
vey language was acceptable, that contents were relevant
to the PWS community, and that PWS caregivers were
able to follow the instructions and complete the survey.

Participants

We recruited familial, adult caregivers to participate
in the survey as we sought to engage caregivers who
were active participants in medical decision making.
Individuals were eligible if they 1) were either a parent,
grandparent, sibling, or legal guardian of a family mem-
ber with PWS; 2) were involved in the decision-making
process for the care and treatment of the person with
PWS; and 3) had a family member with PWS who was 4
years or older. We limited the sample to caregivers of
individuals 4 years or older since the main symptoms of
PWS such as hyperphagia are not fully developed in
younger children with PWS.28 Genetic subtype informa-
tion was reported by the caregiver and was not indepen-
dently confirmed by genetic testing.

The survey was disseminated through the digital plat-
form on the PWS-CTC’s website, PWS Global patient
registry, e-mail lists, blogs, and newsletters of the
Foundation for Prader-Willi research (FPWR) and
Prader-Willi syndrome Association (PWSA USA) and
private PWS-associated Facebook groups. No compen-
sation or incentives were provided to participate in the
survey.

Statistical Analysis

Descriptive analysis was used to report characteristics of
the caregiver respondents and their patient with PWS.
For the primary analysis of the DCE, the dependent vari-
able was the respondents’ choice within each choice task

Figure 1 Choice task example in DCE.
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(i.e., drug profile a or b). The independent variables were
the attribute levels offered in the profiles within each
choice task. Separate mixed-logistic regression preference
models were built for those with and without hyperpha-
gia. Differences in scale between groups was explored using
a heteroskedastic conditional logit to estimate a scale para-
meter, and differences in overall models and preference for
individual attributes were compared using Wald and Chow
tests, respectively. Attribute levels were anchored at zero to
improve the data visualization of models.

We estimated maximum acceptable risk (MAR) mod-
els for each group to compare tolerance for changes in
weight, liver damage, and skin picking in exchange for a
5-point improvement on the HQ-CT. MAR is an
approach for identifying how much risk the respondent
is willing to accept in exchange for a given treatment
benefit and is routinely used in regulatory contexts to
infer hypothetical tradeoffs between potential therapeu-
tic benefits and risks.23,29

MAR compares the preference weights for risk attri-
butes in comparison to one referent benefit attribute.30

In the current study, the benefit attribute was as a 5-
point reduction in hyperphagia given the particular inter-
est in this attribute to regulatory decision makers. In
order to identify an equivalency between the benefit of
hyperphagia reduction and changes in weight, which was
presented in the DCE as weight loss, the weight attribute
was reverse coded to reflect a risk rather than a benefit, in
effect demonstrating weight gain. This reverse coding
approach is consistent with standard practice.27 Differences
in MAR across groups were compared using t tests.

Debriefing questions used to evaluate the DCE were
compared across hyperphagia groups. Responses to
debriefing questions were also compared to an a priori
75% threshold using a two-tailed Z-test, wherein a sig-
nificant P value could indicate if the evaluation of
the item was either significantly above or below the
threshold.

Analyses were conducted in Stata version 16 (StataCorp,
College Station, TX). Community engagement was deemed
non–human subjects research (No. 7285), and the survey
was deemed exempt from further human subject review
(No. 7769) by the Johns Hopkins Bloomberg School of
Public Health Institutional Review Board.

Results

Demographics

A total of 468 completed caregiver responses were
included in the final analysis. Demographics and person-
ality traits are documented in Table 1. Caregivers had a

mean age of 49 years, with an age range of 22 to 83
years. The caregivers were predominantly parents (97%),
female (84%), and Caucasian (87%). Seventy-one per-
cent of caregivers had at least a bachelor’s degree, and
53% had an annual household income of $100,000 or
more. Forty-seven percent of caregivers were at least
somewhat familiar with the drug development process
and the FDA’s regulatory approval process. The major-
ity identified as optimistic (72%), health-conscious
(84%), numbers-savvy (69%), and having self-control
(71%). A third of caregivers were risk-taking (29%).

Caregivers reported that the mean age of PWS
patients was 16 years, with an age range of 4 to 54 years.
Patients were largely diagnosed through blood or DNA
(99%), and most of their genetic subtypes were deletion
(49%) or uniparental disomy (38%). Most of the patients
(69%) used private insurance to pay for their PWS
treatments.

The majority of caregivers (68%) reported that the
individual with PWS experienced hyperphagia. Those
caregivers reporting on patients with hyperphagia were
older (P \ 0.001), had a lower income (P = 0.006), and
were less likely to be privately insured (P = 0.014) than
those without hyperphagia. Patients with hyperphagia
were older than those without hyperphagia (P \ 0.001),
consistent with a natural history study showing an aver-
age age of onset of ‘‘Phase 3’’ hyperphagia of 8 years
old.31 Patients experiencing hyperphagia were also more
likely to have symptoms such as skin picking (P \ 0.001)
and overweight/obesity (P \ 0.001). They were also
more likely to have a deletion genetic subtype and less
likely to have uniparental disomy (P= 0.036).

Preference Models

Preference weights for the hyperphagia-stratified models
are presented in Table 2 and visualized in Figure 2. When
stratified by hyperphagia status, preference models esti-
mated using mixed logistic were significantly different
(P \ 0.001). Differences in preference for attribute levels
across the two groups were observed for the following:
no improvement in hyperphagia (P = 0.03), no addi-
tional risk of skin rash (P = 0.01), 20% additional risk
of skin rash (P = 0.01), 1 in 1000 risk of liver damage
(P = 0.049), and 10 in 1000 risk of liver damage (P \
0.001). A scale difference was observed between the
hyperphagia/no hyperphagia models, with those in the
hyperphagia group having less consistency in their prefer-
ences (scale coefficient = 20.120, P = 0.047). Adjusting
for differences in scale did not alone account for differ-
ences in preferences (P= 0.002).
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Results of the maximal acceptable risk stratified by
the hyperphagia groups are displayed in Figure 3.
Caregivers of patients without hyperphagia would accept

greater weight gain (16.4% v. 8.1%, P = 0.004) and a
higher risk of skin rash (11.7% v. 6.2%, P = 0.008) as
compared to caregivers of patients with hyperphagia.

Table 1 Caregiver and Patient Characteristics

Total, N = 468 Hyperphagia, n = 319 No Hyperphagia, n = 149 P Value
a

Caregiver
Caregiver age, mean (range) 49.2 (22–83) 51.6 (22–83) 43.9 (25–74) \0.001
Parent 97.4% 96.6% 99.3% 0.077
Gender: Woman 83.5% 83.3% 83.9% 0.88
Race: White 87.4% 86.8% 88.6% 0.59
Education: Bachelor’s degree or higher 70.7% 68.6% 75.2% 0.14
Income: Above $100,000 annually 59.3% 54.2% 69.6% 0.006
Personality features

Optimistic 72.3% 70.3% 76.5% 0.16
Health-seeking 83.7% 85.4% 79.9% 0.13
Risk-taking 28.7% 29.2% 27.5% 0.71
Good with numbers 69.2% 68.0% 71.8% 0.41
Control-seeking 71.2% 71.3% 70.9% 0.93

Familiar with regulatory process 46.7% 45.6% 49.0% 0.49
Patient
Patient age, mean (range) 15.6 (4–54) 18.0 (4–54) 10.2 (4–47) \0.001
Genetic subtype 0.036

Deletion 48.9% 50.2% 46.3%
Uniparental disomy 38.5% 34.8% 46.3%

Privately insured 68.8% 65.2% 76.5% 0.014
Symptoms

Skin picking 69.9% 80.3% 47.7% \0.001
Overweight/obesity 51.5% 64.9% 22.8% \0.001

aComparing hyperphagia versus no hyperphagia.

Table 2 Preference Weights by Patient’s Hyperphagia Statusa

Hyperphagia, n = 319 No Hyperphagia, n = 149

P ValueCoeff. SE Coeff. SE

Hyperphagia
No improvement 21.583** 0.14 22.399** 0.36 0.03
5 point improvement 0.185** 0.07 0.348* 0.14 0.23
10 point improvement 1.399** 0.12 2.051** 0.30 0.07

Weight loss
None 21.273** 0.12 21.088** 0.17 0.85
10% 0.357** 0.05 0.332** 0.09 0.73
20% 0.915** 0.09 0.756** 0.14 0.99

Risk of skin rash
No additional 1.088** 0.11 1.697** 0.27 0.01
10% additional 0.341** 0.06 0.227* 0.11 0.65
20% additional 21.429** 0.11 21.925** 0.26 0.01

Risk of liver damage
None 0.926** 0.11 1.327** 0.27 0.12
1 in 1000 0.579** 0.07 0.836** 0.14 0.049
10 in 1000 21.505** 0.14 22.163** 0.36 \0.001

aWald test assessing overall model difference: P \ 0.001. Scale parameter significance: P = 0.047.
**P \ 0.001; *P \ 0.05.
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Caregivers of patients with hyperphagia would accept a
higher risk of liver damage as compared to caregivers of
patients without hyperphagia (11.9 out of 1000 v. 6.4 out
of 1000, P = 0.04).

Hyperphagia and no hyperphagia groups were equally
likely to endorse the DCE as being easy to understand,
answer, and consistent with preferences (Table 3). The

DCE met the a priori 75% endorsement threshold for
both groups across all evaluation criteria (P . 0.05 in
two-tailed Z-test).

Discussion

A national sample of caregivers of PWS patients expressed
their willingness to accept risks in exchange for smaller
degrees of improvement in hyperphagia than previously
thought to be meaningful in this choice experiment.
Although two-thirds of caregivers did not identify as
risk-taking, preference findings indicated that care-
givers would accept a higher risk in side effects of skin-
picking and liver damage in exchange for improve-
ments in hyperphagia.

Given the context and severity of the side effects, care-
givers of patients with and without hyperphagia were
still willing to accept risks of body weight increase, skin
rash, and liver damage in exchange for a 5-point
improvement in HQ-CT. This demonstrates that a 5-
point improvement in HQ-CT may be a meaningful
change in the caregivers’ perspective. A clinical trial eval-
uating an experimental drug in individuals with PWS
indicated a 7.7-point improvement on the HQ-CT was
determined to represent a meaningful change as identi-
fied using an anchor-based method that incorporated
Caregiver Global Impression of Change.20

That preferences varied across caregivers reporting on
patients with and without hyperphagia suggests that the
lived experience with the condition influences the impor-
tance of the hyperphagia endpoint. Those without hyper-
phagia were willing to accept greater risk of weight gain
and skin rash in exchange for treatments that reduced
hyperphagia suggesting at first glance that those without
hyperphagia may be more intent on reducing hyperpha-
gia than those with the symptom itself. Because those
without hyperphagia were younger families overall, most
of whom expect to experience hyperphagia in the future,
caregiver anticipation of the impact of hyperphagia and
concern about management may contribute to the differ-
ence in risk tolerance. In general, people with hyperpha-
gia were also more likely than those without hyperphagia
to experience risks presented in the DCE such as having
skin issues and obesity. These experiences might there-
fore have reduced the amount of risk that the group was
willing to take on, ultimately suggesting that while hyper-
phagia is an important endpoint, it is not the only out-
come that matters in PWS.

It is notable that parents would be willing to accept
increased weight gain in exchange for hyperphagia
improvement as based on MAR results. Obesity can

Figure 2 Preference weights, generated from mixed logistic
regression stratified by experience of hyperphagia (n = 319
hyperphagia, n = 149 no hyperphagia).

Figure 3 Maximal acceptable risk in exchange for a 5-point
improvement in hyperphagia (bars are 95% confidence
intervals).
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result from hyperphagia and is associated with poorer
health. This may reflect the perception of hyperphagia in
the PWS community as encompassing a number of asso-
ciated behaviors, including food seeking, stealing food,
eating inappropriate food (e.g., uncooked, spoiled), tem-
per outbursts when denied food, and repetitively asking
for food. Caregivers prioritize the development of treat-
ments to reduce hyperphagia and potentially mitigate
these behaviors because they interfere with socialization
in the community, job opportunities, independence, and
family dynamics. These results demonstrate the impor-
tance of hyperphagia to parents irrespective of its impact
on weight.

It is possible that preference differences may also be
attributable to other differences observed across the
hyperphagia and non-hyperphagia groups, such as
patient age, having skin issues, and/or obesity. A limita-
tion of the modeling approach of DCE is that it cannot
be adjusted for covariates or account for baseline differ-
ence between groups, making it difficult to disentangle
all possible sources of preference heterogeneity. The cur-
rent study focused on differences in preferences based on
hyperphagia given specific interest in this outcome from
the PWS patient groups and the FDA. The effect of mul-
tilevel patient and caregiver factors on preferences for
treatments that alleviate hyperphagia was recently
explored by Lavelle and colleagues using a time tradeoff
approach.32 This research demonstrated that even adjust-
ing for numerous patient and clinical characteristics such
as obesity, hyperphagia was an important endpoint for
which caregivers would be willing to trade years of life to
alleviate.

Scale differences were observed across hyperphagia
and non-hyperphagia groups. Disaggregating scale and
preference differences is not entirely possible as scale is
confounded by utility.33 Because of this, we opted to use
a mixed-logit model when estimating preferences, as this
modeling approach allows for preference heterogeneity
across individuals.34 Despite observed differences in
scale, there was not a difference in how respondents eval-
uated their ability to answer in a way consistent with

their preferences. This is notable given that scale hetero-
geneity is intended to reflect consistency across respon-
dents and suggests that scale may be composed not only
of within-person consistency (as the debriefing item
reflected) but also within-group heterogeneity.

The current study mathematically conceptualized
weight gain as the opposite of weight loss in order to
conduct MAR modeling. Although this approach of
reverse-coding attributes to calculate MAR is consistent
with standard practice, it is possible that weight gain and
weight loss have different utility to respondents rather
than having nearly opposite utility as the analysis
assumes. Given that the current study explored hypothe-
tical treatments by asking respondents to make hypothe-
tical tradeoffs more generally, this research is not meant
to inform routine medical decision making.

Caregivers in the PWS community are uniquely quali-
fied to provide critical insight to help advise the FDA on
patient-focused drug development and patient-centered
regulatory processes given that patients have cognitive
issues that may prevent them from consenting to research,
irrespective of age, let alone complete a DCE.35–37 This
study is unique in the DCE literature as it focuses on an
efficacy measure, as measured by an observer-reported
outcome (ObsROs; the HQ-CT), and shedding light on
what might be a minimal meaningful delta on a clinical
trial endpoint. The use of the HQ-CT outcome measure
in our DCE complements the importance of the psycho-
metric properties of the measure. Just because a change is
observable does not mean it is meaningful.38 Conversely,
just because a concept is meaningful does not mean that a
scale is well positioned to measure it. Using DCEs and
other preference elicitation approaches may have a role in
identifying the meaningfulness of measures/domains of
measures. For the HQ-CT specifically, work is ongoing to
refine the scale and quantify a meaningful change. This
demonstrates the potential value of DCEs in designing
and interpreting clinical trial data.

Patient-reported outcomes and ObsROs have been
used to determine the endpoints in clinical trials. Patient
preference information (PPI) is defined by the FDA as

Table 3 DCE Evaluation

Hyperphagia, n = 315, % No Hyperphagia, n = 148, % P Value
a

Easy to understand 81.7b 83.8b 0.57
Easy to answer 67.3b 66.9b 0.93
Consistent with my preferences 80.4b 82.3b 0.62

aChi-squared, P value is between groups.
bItem evaluation meets a priori 75% threshold, calculated using two-tailed Z-test.
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‘‘qualitative or quantitative assessments of the relative
desirability or acceptability to patients of specified alter-
natives or choices among outcomes or other attributes
that differ among health interventions,’’39 Included in
these assessments may be the perspectives of patient part-
ners (e.g., spouses, parents) and health care professionals
who are involved in the care of the patient. In contrast,
patient-reported outcomes are defined by the FDA as
‘‘any report of the status of the patient’s health condition
that comes directly from the patient, without interpreta-
tion of the patient’s response by a clinician or anyone
else.’’ While patient-reported outcome instruments are
designed to measure personal perceptions of health sta-
tus, patient preference studies measure the tradeoffs that
patients would be willing to make. The HQ-CT is an
ObsRO that has been developed to evaluate the clinical
effectiveness of hyperphagia in clinical trials.

The current study reflects the preferences of caregivers
rather than patients. Individuals with PWS typically pres-
ent with cognitive impairment including rigidity and
social cognition deficits, which could affect their ability
to understand the hypothetical scenarios of a stated-
preference question. Furthermore, individuals with PWS
are often unable to live independently and mostly live at
home even as they age into adults.7 Caregivers in pedia-
tric rare diseases have often been used as surrogates since
they are often involved in the decision-process of the care
and treatment approaches of their family member40 and the
FDA acknowledges the role of patient partners, such as
caregivers, in reporting on patient experiences. There is cur-
rently a paucity of experience in understanding patient per-
spectives in intellectually disabled populations, reflecting the
challenges in collecting data from a population with cogni-
tive deficits and expressive language difficulties. However,
the perspective of the individuals who will participate in
clinical trials and will ultimately be the consumers of new
treatments for PWS is critical to elicit and understand, and
represents an important area for future investigation.

We recruited PWS caregivers through online mediums
such as PWS-CTC’s platform, patient registries, and
Facebook groups. We recognize this online sampling
approach may result in selection bias, as we may be more
likley to recruit caregivers connected to the PWS commu-
nity who are more tech-savvy and perhaps more resour-
ceful. The large number of respondents from this patient
community is a strength given the challenge of recruiting
from rare disease populations.

Conclusion

We quantified PWS caregivers’ benefit-risk profile and
demonstrated that PWS caregivers have a significant risk

tolerance in exchange for improvements in hyperphagia.
Through the choice experiment presented in this large,
community-engaged, sample, caregivers of people with
PWS expressed their willingness to accept risks in
exchange for smaller degrees of improvement in hyper-
phagia than previously thought to be meaningful—
namely, that a 5-point change in HQ-CT constituted
meaningful benefit.
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