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ABSTRACT

Introduction: Kabuki syndrome is a rare con-
genital condition characterized clinically by
unique facial features, abnormalities in the
skeleton, finger pad abnormalities, and develop-
mental delays, as well as a range of other health
issues. Existing research lacks information on the
daily burden of living with Kabuki syndrome.
Methods: A survey collected caregiver- and
patient-reported data about the experience of

living with Kabuki syndrome in order to better
understand its presentation and effect on
patients and their psychosocial well-being.
Results: A total of 68 participants (n = 57 care-
givers and n = 11 adolescents) were recruited
from the USA and Canada. Caregiver survey
participants reported developmental delays and
lower IQ in individuals with Kabuki syndrome
compared to the general population, as well as
difficulty with cognitive-related tasks, need for
educational accommodations, and difficulty
with particular school subjects and with daily
tasks. Additionally, participants reported sig-
nificant emotional, social, and communication-
related impacts of Kabuki syndrome. Adolescent
data largely corroborated the information col-
lected from caregivers, with the exception of
adolescents reporting the emotional and social
impacts as occurring less frequently.
Conclusions: Kabuki syndrome is a multidi-
mensional disease which has substantial nega-
tive effects on physical, mental, emotional, and
social aspects of health-related quality of life.
This research adds to the limited existing body
of literature on the clinical presentation of
Kabuki syndrome and provides a novel per-
spective into the caregiver and adolescent per-
ception of the burden of Kabuki syndrome.
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Key Summary Points

Kabuki syndrome is a rare genetic
condition syndrome characterized by a
range of signs and symptoms with an
unmet need for treatment.

This manuscript details the results of an
online survey conducted with 68
participants (57 caregivers of patients with
Kabuki syndrome and 11 adolescents with
Kabuki syndrome).

This work is a novel characterization of
Kabuki syndrome from the caregiver and
patient perspective.

This research was conducted with the
intention of collecting patient- and
observer-reported data on the burden of
disease in Kabuki syndrome in order to
help inform the Kabuki syndrome
community as well as future clinical trial
design.

INTRODUCTION

Kabuki syndrome, originally named ‘‘Kabuki
make-up syndrome’’ or ‘‘Niikawa–Kuroki syn-
drome,’’ is a rare multiple congenital anomaly
syndrome characterized by a range of signs and
symptoms [1]. Diagnosis is typically established
by the presence of five characteristic manifes-
tations: unique facial features, skeletal abnor-
malities, dermatoglyphic abnormalities,
developmental delay, and short stature and/or
genetic testing for mutations in the KMT2D or
KDM6A genes [2–5]. The first Kabuki syndrome
case was described in Japan in 1981 and the
prevalence is thought to be one in every 32,000
live births, with 201 missense variants identified
in a recent publication [6–10]. This condition is
largely unknown by most primary care physi-
cians and may be misdiagnosed, as the pheno-
type evolves over time and socio-emotional

delays may be mistaken for other conditions
[3, 9].

In addition to the cardinal features, a review
of Kabuki syndrome descriptions in the litera-
ture found that patients may also experience
system-wide issues, including feeding, neuro-
logical (e.g., seizures), cardiovascular, kidney,
endocrine, ophthalmologic, hearing, dental,
gastrointestinal, urinary tract, musculoskeletal,
and immunologic issues [3, 4, 11, 12]. Individ-
uals with Kabuki syndrome may also experience
psychosocial issues, but are widely known to
exhibit ‘‘pleasant and outgoing’’ behavior
[11, 13].

Currently there are no effective treatments
for Kabuki syndrome; the only treatment
option is management of the manifestations of
the condition [14]. This includes assistance with
feeding (e.g., feeding tubes), antiepileptic med-
ications for seizures, educational assistance, and
various psychological interventions [9, 11, 14].
Kabuki syndrome is not typically associated
with severe medical complications, and with
proper management of congenital anomalies in
childhood, prognosis for survival into adult-
hood is good [6].

Given the rarity of Kabuki syndrome and the
lack of treatment research, there is a dearth of
literature describing the signs, symptoms, and
impacts experienced by patients and the overall
burden of living with Kabuki syndrome. There
are multiple benefits to collecting patient
experience data in this area: it can provide
information to parents and caregivers about
what problems they may anticipate when they
have a child with Kabuki syndrome; it gives
information to healthcare providers about the
overall condition so they have a broader
understanding of the syndrome so they can
address the multifaceted problems that occur in
Kabuki syndrome; and it meets the needs of
regulatory bodies that are increasingly looking
for patient-centric data in their decision-making
processes. For instance, patient experience data
has been identified as a critical source for char-
acterizing how a disease/condition affects a
patient’s everyday life and it plays a particularly
important role in rare disease research as it may
lead to a better understanding of diagnosis,
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disease-medical history, and management
[15, 16].

The objective of this qualitative study was to
obtain caregiver- and patient-reported data
about the experience of living with Kabuki
syndrome via an online survey in order to better
understand its presentation and effect on
patients. Survey research describing the clinical
characteristics of Kabuki syndrome has been
previously published, and this research specifi-
cally investigates the burden of living with
Kabuki syndrome from the caregiver and
patient perspective [17].

METHODS

Recruitment and Eligibility Criteria

Following ethics approval, the study was con-
ducted in the USA and Canada. Ethics approval
was obtained through Western Institutional
Review Board (#20172657). Caregivers were
asked to provide consent for participation and
parental permission for their adolescent’s par-
ticipation via an electronic informed consent
form and adolescents were asked to provide
consent for participation via an electronic
assent form. Caregivers of adolescents with
Kabuki syndrome were recruited through a
clinical site (Johns Hopkins University), and
Kabuki syndrome-specific advocacy groups (All
Things Kabuki, Kabuki Syndrome Kids, and
Kabuki Syndrome Network) via a recruitment
flyer distributed through e-mail and social
media. Caregivers were the primary target of the
research because of the wide range of cognitive
and intellectual deficits observed in patients
with Kabuki syndrome, which could prevent
them from successfully completing a lengthy
survey. Interested participants reached out and
were screened for eligibility via telephone; if
eligible, they received a link to an electronic
consent and online survey administered using
the SurveyMonkey platform.

Eligibility criteria for caregivers of children
or adults with Kabuki syndrome included verbal
consent to be screened over the phone, at least
18 years old, located in the USA or Canada, able
to identify how they learned about the survey,

confirmation that they were able to read and
complete an online survey in US English, and
confirmation that they were willing and able to
complete an online survey that took at least
45 min to complete. Caregivers also had to be
able to identify when their son or daughter was
diagnosed with Kabuki syndrome, and to con-
firm their son or daughter had at least one of
the five cardinal manifestations of Kabuki syn-
drome: unique facial features, skeletal deformi-
ties, fingerprint abnormalities, mild or
moderate intellectual disability, and/or growth
deficiencies.

Additionally, for adolescents with Kabuki
syndrome who were able and willing to com-
plete a survey, their caregivers had to confirm
the following eligibility criteria: adolescent was
12–17 years of age, inclusive, and able to com-
plete an online survey either alone or with
assistance from the caregiver.

Data Collection

Two online surveys were developed: (1) a care-
giver-completed survey where respondents
answered questions about their child’s experi-
ence with Kabuki syndrome and (2) an adoles-
cent-completed version. The caregiver survey
was developed on the basis of a review of the
existing literature as well as input from a clini-
cal expert. The caregiver survey consisted of 156
questions presented to the participant using
branched logic and included questions such as
how they found out about the study as well as
their child’s diagnosis, age, gender, height,
weight, living situation, education/employ-
ment status, cognitive and physical develop-
ment, treatments, and overall burden of living
with Kabuki syndrome. Select items from the
caregiver survey were identified and modified to
develop the adolescent survey. The adolescent
survey consisted of a total of 32 questions and
focused on the adolescent experience of living
with Kabuki syndrome.

Data Analysis

All data was analyzed descriptively (e.g., fre-
quency, mean, standard deviation, range, etc.)
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for all survey respondents and subgroups of
interest (i.e., caregivers and adolescents). All
open response items from the survey were ana-
lyzed using ATLAS.ti version 7.5.18 or higher
(Atlas.ti GmbH, Berlin), a software program
designed specifically for qualitative data analy-
sis. Specifically, codes were applied to specific
text within each survey and then queried for
frequency across surveys.

RESULTS

Demographic and Health Characteristics

A total of 68 participants (n = 57 caregivers and
n = 11 adolescents) were recruited from the USA
(n = 62, 91.2%) and Canada (n = 6, 8.8%). Most
caregivers (n = 46, 80.7%) learned about the
survey through a Kabuki advocacy organization.
Each caregiver cared for only one child with
Kabuki syndrome. Caregivers had children with
Kabuki syndrome ranging from 6 months to
32 years old, with an average age of 9 years
(range 6 months–32 years). All caregivers
reported that their children exhibit unique
facial features (n = 57, 100.0%), and many also
reported that they exhibit some of the other

characteristic manifestations of Kabuki syn-
drome (Fig. 1).

Eleven adolescents also completed the sur-
vey; caregivers reported that two adolescents
were able to complete the survey on their own
and nine required assistance from the caregiver.
Most of these adolescents were male (n = 7,
63.6%) and on average 14 years of age (range
12–16). See Table 1 for additional demographic
and health information reported by all
caregivers.

Humanistic Burden

Delayed Childhood Milestones
Table 2 reports the age at which participants
with Kabuki syndrome reached certain devel-
opmental milestones and lists the age at which
each milestone is expected to be achieved in the
average population (i.e., children with typical
development). In children with Kabuki syn-
drome, a wider range of ages at which devel-
opmental milestones were reached was reported
with a substantially higher upper limit than
that seen in children with typical development.

Education Locations and Preferences
Caregivers with children older than 5 years of
age (n = 32) reported that their children attend

Fig. 1 Clinical manifestations of Kabuki syndrome (n = 57)
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special education public schools (n = 15,
46.9%), traditional public schools (n = 12,

37.5%), or special education private schools
(n = 4, 12.5%). Of the children who attend a
traditional public or private school (n = 13),

Table 1 Caregiver-reported demographic and health
information (N = 57)

Characteristic Characteristics of Kabuki
syndrome reported by
caregivers (n = 57)

Genetic testing

Received genetic testing 54 (94.7%)

Mutation KMT2D 38 (70.4%)

Mutation KDM6A 6 (11.1%)

Don’t know mutation 3 (5.6%)

Othera 7 (13.0%)

Did not receive genetic

testing

3 (5.3%)

Diagnosing clinician

Geneticist 56 (98.2%)

Dysmorphologist 1 (1.8%)

Person with Kabuki syndrome ages 16 and up work status

(n = 8)

Does not have a job 7 (87.5%)

Has a job 1 (12.5%)

Living situation

Lives at home 56 (98.2%)

Lives outside the home

(with assistance)

1 (1.8%)

Educationb

Enrolled in special

education public school

15 (46.9%)

Enrolled in traditional

public school

12 (37.5%)

aOther responses were: clinically diagnosed (n = 2, 3.7%),
diagnosis made prior to gene identification (n = 1, 1.9%),
have not received results (n = 1, 1.9%), and not positive
for either mutation (n = 1, 1.9%)
bBased on responses from caregivers with children older
than 5 years (n = 32, 56.1%)

Table 2 Childhood development

Characteristic Age development
milestone achieved
(years)a

Age
developmental
milestones are
achieved in
children with
typical
development
(years) [18, 19]

Average
(standard
deviation)

Range Range

Crawl 1 (0.8) 0.5–3 0.5–0.75

Develop fine

motor skills

(i.e.,

grabbing/

holding toys)

1 (1.5) 0.4–7 0.3–0.75

Engage in

reciprocal

play with

others

4 (3.2) 0.8–15 3–4

Read 7 (2.0) 4–13 5–7

Sit without

assistance

1 (0.9) 0.5–5 0.5–0.75

Speak 2 (1.3) 0.4–5 1–1.5

Toilet train 5 (2.9) 2–14 1.5–3

Walkb 2 (1.1) 0–7 1–1.5

aAge range, average, and standard deviation were calculated
on the basis of the total number of comprehensible
answers reported by caregivers, and not the total number
of respondents. The total number of participants reporting
for each characteristic are as follows: crawl (n = 46);
develop fine motor skills (n = 55); engage in reciprocal
play with others (n = 48); read (n = 21); sit without
assistance (n = 54); speak (n = 42); toilet train (n = 24);
and walk (n = 44)
bOne participant reported an age of zero for ‘‘walk,’’ but
did not specify the age in months
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most were reported to have an individualized
education plan (n = 12, 92.3%) and seven
(53.9%) have a school aid.

Adolescents rated school subjects on a five-
point scale of ‘‘very easy’’ to ‘‘very difficult.’’ The
subjects most commonly rated as ‘‘very diffi-
cult’’ were writing (n = 6, 54.5%) and math
(n = 4, 36.4%). The only subjects rated as ‘‘very
easy’’ were history (n = 2, 18.2%) and reading
(n = 2, 18.2%). Further, nearly half of adoles-
cents (n = 5, 45.5%) said they prefer reading
over math (n = 3, 27.3%) or science (n = 2,
18.2%).

Difficulty with Daily Activities
Caregivers and adolescents rated difficulty with
certain daily tasks or activities, some related to
motor skills. Caregivers most commonly rated
the following tasks as ‘‘extremely difficult’’ for
their child: washing hair (n = 24, 42.1%), pro-
nouncing words (n = 19, 33.3%), and bathing
(n = 18, 31.6%). Other difficult tasks included
brushing hair, brushing teeth, and getting
dressed. Tasks most commonly rated as ‘‘not at
all difficult’’ were facial non-verbal communi-
cation (n = 31, 54.4%). Caregivers were asked
separately about providers their child sees for
their Kabuki syndrome, and reported seeing a
physical therapist (n = 45, 78.9%), an occupa-
tional therapist (n = 42, 73.7%), and a speech
therapist (n = 43, 75.4%). See Fig. 2 for all care-
giver ratings for all tasks.

Adolescents were asked to rate the difficulty
of brushing their hair, brushing their teeth,
dressing themselves, taking a bath, and washing
their hair. The adolescent ratings were similar to
caregiver ratings for bathing themselves (n = 4,
36.4% said it was ‘‘very difficult’’), washing hair
(n = 4, 36.4% said it was ‘‘very difficult’’). Unlike
caregivers, adolescents often rated brushing
their teeth as ‘‘not at all difficult’’ (n = 4, 36.4%),
brushing their hair as ‘‘not at all difficult’’ (n = 4,
36.4%), and dressing themselves as ‘‘not at all
difficult’’ (n = 6, 54.6%). Overall, adolescents
generally rated tasks as less difficult than
caregivers.

Cognitive Impairment
A little less than half of caregivers (n = 27,
47.4%) reported that their child with Kabuki
syndrome had received IQ testing. Children
were on average 10 years old (range 2–30) dur-
ing their most recent test. IQ scores ranged from
40 to 91 with an average score of 68, although
ten caregivers who reported that their child
received IQ testing (37.0%) did not know their
IQ score. For reference, an IQ of 85–114 is
considered an average level of intellectually
ability [20]. Over half of caregivers (n = 32,
56.1%) also reported that their child had seen a
neurologist.

Caregivers selected areas of concern identi-
fied by their child’s IQ testing. The most com-
mon areas of concern included difficulty in
reproducing a drawing (n = 20, 74.1%), poor
reasoning (n = 19, 70.4%), and difficulty with
spatial relations (n = 19, 70.4%). Other areas of
concern included problem solving (n = 17,
63.0%), speech or language problems (n = 14,
51.9%), listening comprehension (n = 12,
44.4%), lack of vocabulary (n = 10, 37.0%), and
poor memory (n = 9, 33.3%) (Fig. 3).

Over half of all caregivers reported that the
following cognitive-related tasks were difficult
for their child: reading a map (n = 38, 66.7%),
completing a paper maze (n = 37, 64.9%), math
problems (n = 37, 64.9%), and/or completing a
jigsaw puzzle (n = 36, 63.2%). Caregivers also
indicated that their children struggle with
directions, as they experience difficulty follow-
ing directions to a location (n = 30, 52.6%),
remembering directions to a location (n = 27,
47.4%), getting around their neighborhood
(n = 28, 49.1%), and getting around school
(n = 17, 29.8%). Twenty-four caregivers (42.1%)
reported that their child gets lost easily and all
eight caregivers of a child over 16 years of age
(100.0%) reported that their child is unable to
operate a vehicle. Other cognitive tasks related
to interpersonal skills that caregivers reported
difficulty with were remembering names that go
with faces (n = 19, 33.3%) and recognizing faces
(n = 7, 12.3%) (Fig. 4).

Emotional State
Adolescents and caregivers were asked how
Kabuki syndrome affects their or their child’s
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emotional state. When asked to rate the fre-
quency of certain emotional impacts on a scale
of ‘‘never,’’ ‘‘rarely,’’ ‘‘occasionally,’’ ‘‘most of the

time,’’ and ‘‘all of the time,’’ 11 caregivers
(19.3%) reported that their child felt anxious or
worried either ‘‘all of the time’’ or ‘‘most of the

Fig. 2 Level of difficulty with certain daily tasks as rated by caregivers (n = 57)

Fig. 3 Areas of concern identified by IQ testing as reported by caregivers (n = 27)
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time.’’ Additionally, nine caregivers (15.8%)
reported that their child felt frustrated either
‘‘all of the time’’ or ‘‘most of the time.’’ On the
other hand, caregivers most commonly repor-
ted that their child ‘‘never’’ experienced the

following: low self-esteem (n = 39, 68.4%) and
feeling self-conscious (n = 33, 57.9%). Figure 5
depicts the frequencies of each emotional
impact reported by caregivers. Some caregivers
also reported that their child had seen a

Fig. 4 Difficult cognitive tasks identified by caregivers (n = 57)

Fig. 5 Emotional impacts reported by caregivers (n = 57)
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psychologist (n = 9, 15.8%) or a psychiatrist
(n = 9, 15.8%).

Adolescents endorsed the following state-
ments as occurring ‘‘all of the time’’ or ‘‘most of
the time’’: ‘‘I feel different from other people’’
(n = 5, 45.5%), ‘‘I feel worried’’ (n = 3, 27.3%),
and ‘‘I feel frustrated’’ (n = 1, 9.1%). On the
other hand, adolescents most commonly
reported that they ‘‘never’’ experience the fol-
lowing: ‘‘I feel alone’’ (n = 6, 54.6%), and ‘‘I feel
nervous’’ (n = 4, 36.4%). Figure 6 depicts the
frequencies of each emotional impact reported
by adolescents.

Impact on Social Life and Communication
Some caregivers said their child avoided going
out (n = 11, 19.3%) and/or spending time with
other people (n = 15, 26.3%). Thirty-three
caregivers (57.9%) also reported that their child
experienced ‘‘other’’ social impacts, including
difficulty with the following: peer relationships
(n = 11, 19.3%), making friends (n = 8, 14.0%),
communication (n = 8, 14.0%), social situations
(n = 5, 8.8%), playing (n = 7, 12.3%), social
boundaries (n = 3, 5.3%), and receiving looks
from people (n = 2, 3.5%). Most caregivers
(n = 41, 71.9%) said their child is able to com-
municate verbally.

Further, related to social impacts, adoles-
cents reported the following as ‘‘never’’ occur-
ring: avoiding hanging out with friends (n = 4,
36.4%), having difficulty showing people how
they feel using facial expressions (n = 4, 36.4%),
having difficulty understanding words when
someone is talking (n = 5, 45.5%), having
trouble taking or having conversations because
of a stutter (n = 6, 54.6%), and having trouble
talking or having conversations because of
slurred speech (n = 3, 27.3%).

Most Bothersome Aspect
Adolescents were asked to report on the most
bothersome or challenging aspect of living with
Kabuki syndrome via an open response on the
survey. Adolescents most commonly reported
that the frequency of doctor visits (i.e., ‘‘having
medical problems and going to the doctor all
the time’’) was the most bothersome aspect of
living with Kabuki syndrome (n = 3, 27.3%). A
wide range of unique responses were reported;
one adolescent each (9.1%) reported the fol-
lowing concepts as the most bothersome or
challenging aspect: anxiety, difficulty hearing,
difficulty with schoolwork, feeling different,
feeling misunderstood, the need for many
surgeries, unable to move quickly (i.e., ‘‘I can’t
move fast like other people’’), and weekly

Fig. 6 Emotional impacts reported by adolescents (n = 11)
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immunoglobulin subcutaneous injections.
Similarly, a range of unique responses were
reported when adolescents were asked what
they would like to improve; two adolescents
(18.2%) each said they would like to feel nor-
mal, have fewer surgeries, and/or improve their
school work. One adolescent (9.1%) each said
they would like to improve their ability to play
sports (i.e., ‘‘I would want to be able to shoot a
basketball’’), cure Kabuki syndrome, eliminate
health problems (i.e., ‘‘take all my health prob-
lems away’’), feel scared less often, improve
their hearing, improve their immune system,
make it easier to manage their Kabuki syn-
drome, and/or improve muscle strength.

DISCUSSION

The objective of this survey research was to
collect data and information regarding the
signs, symptoms, and associated impacts of
Kabuki syndrome as experienced by patients.
The characteristics associated with Kabuki syn-
drome are diverse and to date the authors are
not aware of a comprehensive summary of all
the physical, mental, and emotional effects
those with Kabuki syndrome may experience.

Existing literature generally focuses on clin-
ical characteristics and descriptions of patients,
often from case studies in children [1, 4, 6].
While findings regarding the clinical manifes-
tations of Kabuki syndrome are consistent with
existing literature, this research took a more in-
depth look at the effect on day-to-day cognitive
and personal tasks as well as social and emo-
tional impacts. As a result of the difficulty in
collecting data directly from patients with mild
to moderate intellectual disability, this research
is unique in that it collected the caregiver per-
ception of patient burden. While it is typically
preferable to measure health-related quality of
life through self-report, when it is difficult to
collect patient-level data a proxy report is often
used and the caregiver’s perception of their
child’s health status is what determines utiliza-
tion of the healthcare system [21]. Finally, the
adolescent data collected, while supplemental
to the caregiver data, were unique in that they
gave insight into the patient perspective of

living with a physically and cognitively chal-
lenging condition during adolescence.

Overall, the results indicate that Kabuki
syndrome is a physically, mentally, emotion-
ally, and socially impactful condition. Patients
reported wide-ranging issues across the topics
covered in the survey, including developmental
delays, lower IQ, difficulty in school, and diffi-
culty with daily tasks, in addition to a range of
psychosocial impacts. Data collected in this
study appears to be in line with neurobehav-
ioral features seen in other research [13]. The
collection of caregiver-reported data and corre-
sponding questions asked of adolescents paint a
picture of a burdensome condition that requires
multiple surgeries, various treatments which are
only partially effective, and life-altering adap-
tations. Interestingly, there were both similari-
ties and differences in the way caregivers and
adolescents described the patient experience.
For example, caregivers and adolescents rated
difficulty with certain daily tasks relatively
similarly, but adolescents were much less likely
to rate emotional and social impacts as occur-
ring as frequently as caregivers.

Of note, the results related to emotional and
social aspects were not particularly striking and
no social or emotional impacts (with the
exception of anxiety) were named as the most
bothersome aspects of living with Kabuki syn-
drome by adolescents. Additional research is
warranted to gain more insight into the expe-
rience of both adolescent and adult patients,
particularly to determine if the psychosocial
state of patients with Kabuki syndrome is sig-
nificantly worse than the general population.
Future research could also include collection of
caregivers’ experiences caring for a child with
Kabuki syndrome versus any other typical chil-
dren they may have, as well as comparison of
norm-based scores on formal assessments such
as the SF-36 or EQ-5D to patients with Kabuki
syndrome.

Despite the wide range of topics covered and
the successful recruitment of caregivers and
adolescents, this study had several limitations,
mainly due to the nature of online survey
administration. One such limitation was that
there was no way to verify how much assistance
an adult or adolescent had when completing
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their survey. While caregivers were asked to
report if they administered the adolescent sur-
vey or their adolescent self-completed, it was
impossible to verify the extent of assistance the
adolescent received. Further, follow-up for
clarification on responses was not possible
when a participant’s answer was unclear or
seemed implausible. Face-to-face interviews
would allow for better assessment of patients’
cognitive abilities and opinions without assis-
tance or input from a caregiver, thereby pro-
viding more robust and complete data on the
symptoms and impacts of living with Kabuki
syndrome. Another limitation was the fact that
caregivers were asked to confirm diagnosis on
behalf of their adolescent; no proof of medical
diagnosis via clinician confirmation or medical
records was required to participate. Given the
method of recruitment through advocacy
groups it is likely that all participants had
Kabuki syndrome, but future research should
require further confirmation of diagnosis to
ensure they do not have a different genetic
condition that could skew results.

The authors would like to note that in
addition to the caregiver- and adolescent-re-
ported data summarized here, three adults with
Kabuki syndrome also completed a survey.
While caregivers, adolescents, and adults were
invited to participate, there was limited interest
from the adult population. While the informa-
tion provided by the adult population was
supportive of the information collected from
caregivers, the data were not included here
because of the small sample size. Future studies
recruiting adults with Kabuki syndrome who are
able to participate should be prioritized.

CONCLUSIONS

This research is unique in that it captures
patient and caregiver reports of the wide-rang-
ing effects of living with Kabuki syndrome,
from the perspective of those living in the USA
and Canada; however, the authors acknowledge
that further research is warranted including
expansion to other countries and cultural
backgrounds. This description of the humanis-
tic burden of Kabuki syndrome complements

the growing number of publications character-
izing the genetic and clinical features of this
disorder [4]. Importantly, new diagnostic crite-
ria have just been published by an international
consortium to ensure that it is possible to make
the correct diagnosis of Kabuki syndrome,
either with or without molecular genetic con-
firmation, to provide appropriate medical
treatment and support the development of tar-
geted therapies [22]. Given the lack of currently
available patient- and caregiver-reported litera-
ture in this area, these results will help to raise
the awareness both of the medical community
to the needs of caregivers who have children
with Kabuki syndrome and among caregivers to
the experiences of others in their cohort. The
Kabuki syndrome community is both well
organized and enthusiastic about research par-
ticipation and future studies will help further
define patient reports of signs, symptoms, and
impacts of Kabuki syndrome to help guide goals
for potential future treatments.
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