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Abstract

Background: Achondroplasia, caused by a pathogenic variant in the fibroblast
growth factor receptor 3 gene (FGFR3), leads to significant multisystem complica-
tions across the lifespan that may affect the health-related quality of life (HRQoL)
of individuals and families living with the condition.

Methods: The objective of this qualitative study was to describe the HRQoL of
children and adolescents with achondroplasia and their caregivers. Thirty-four
caregivers and 12 adolescents from the United States and Spain participated in
one of eight focus groups or completed an individual interview, which was audio-
recorded and transcribed. Thematic analysis of qualitative data was performed to
identify commonly occurring themes pertaining to HRQoL.

Results: Caregivers and adolescents described challenges with physical function-
ing and medical complications due to achondroplasia. Key challenges included
difficulties performing activities of daily living, issues of accessibility, bullying,
or unwanted attention in public, and negative effects on self-esteem. Caregivers
were concerned about accessing appropriate medical care for their child, and also
reported experiencing financial, relational, and emotional challenges in their
families. Achondroplasia also affected individuals and their families in positive
ways, including increasing empathy, receiving positive attention, and feeling sup-
ported by the achondroplasia community.

Conclusions: These findings underscore the importance of regular assessments
of HRQoL and the provision of psychosocial support to affected children and
families.
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1 | INTRODUCTION

Achondroplasia (OMIM 100800), the most common
skeletal dysplasia, occurs in approximately 1/25,000
live births (Foreman et al., 2020) and is estimated to af-
fect over 250,000 people worldwide (Horton et al., 2007;
Pauli, 2019). Achondroplasia is caused by a gain-of-
function mutation in the fibroblast growth factor receptor
3 (FGFR3) gene, leading to impaired endochondral bone
growth (Horton et al., 2007). Clinical features include dis-
proportionate short stature with narrow chest, short fin-
gers and limbs, midface hypoplasia, macrocephaly with
frontal bossing, abnormal spinal curvature, hypermobil-
ity in the knees and hips, hypotonia, and tibial bowing
(Fredwall et al., 2020; Hoover-Fong et al., 2021; Horton
et al., 2007; Pauli, 2019). Individuals with achondroplasia
face a range of medical issues over the lifespan, including
foramen magnum stenosis and cervicomedullary com-
pression, developmental motor milestone delays, ear in-
fections, hearing loss, genu varum, spinal stenosis, chronic
pain, and respiratory dysfunction (Fredwall et al., 2020;
Hoover-Fong et al., 2021; Horton et al., 2007; Pauli, 2019;
Pfeiffer et al., 2021a, 2021b).

In addition to medical complications, achondro-
plasia can impact multiple domains of health-related
quality of life (HRQoL) in affected children (Alade
et al.,, 2013; Ireland et al., 2011; Pfeiffer et al., 2021b;
Witt et al., 2017; Witt et al., 2019), adolescents (Alade
et al., 2013; Matsushita et al., 2019; Witt et al., 2017), and
adults (Alade et al., 2013; Dhiman et al., 2017; Gollust
et al., 2003; Mahomed et al., 1998; Matsushita et al., 2019;
Witt et al., 2017; Yonko et al., 2021). Compared to individ-
uals of average stature, individuals with achondroplasia
consistently demonstrate lower HRQoL scores in physical
domains (Alade et al., 2013; Dhiman et al., 2017; Gollust
et al., 2003; Ireland et al., 2011; Mahomed et al., 1998;
Matsushita et al., 2019; Pfeiffer et al., 2021b; Witt
et al., 2017; Yonko et al., 2021). Some studies have also
reported that individuals with achondroplasia score lower
in social, emotional, and school-related domains (Dhiman
et al., 2017; Gollust et al., 2003; Pfeiffer et al., 2021b; Witt
et al., 2017; Witt et al., 2019) compared to average stat-
ure individuals. Additionally, in one quantitative study,
parents of children with achondroplasia reported signifi-
cantly lower mental health scores compared to a refer-
ence population (Witt et al., 2019). A qualitative study of
parents of children with achondroplasia aged 2-12 years
found that the majority experienced worry or concern for
their child, and that many felt stressed or overwhelmed,
and described impacts on caregiver employment, fam-
ily relationships, family activities, and social well-being
(Pfeiffer et al., 2021a). However, interventional programs
provided by patient advocacy groups that are tailored

specifically to the needs of individuals with achondropla-
sia and their families have been shown to improve HRQoL
of participants compared to no change in HRQoL of non-
participants (Witt et al., 2017).

It is important for clinicians and other stakeholders to
understand current experiences within achondroplasia
communities in order to improve the quality of care of
affected individuals and to inform clinical practice guide-
lines (Savarirayan et al., 2021). Qualitative studies can
provide more detailed insights into people’s experiences
compared to purely quantitative studies; moreover, utiliz-
ing focus groups enables participation from individuals
who may be reluctant to partake in individual interviews,
and the group interaction facilitates exploration on how
and why people think the way they do (Kitzinger, 1995).
The objective of this qualitative study was to better char-
acterize how achondroplasia affects HRQoL for children
and adolescents and their caregivers using concept elicita-
tion focus groups and interviews. While previous studies
have reported HRQoL in adolescents using quantitative
measures, to our knowledge, no qualitative studies have
described the experiences of adolescents from their own
perspective. Additionally, we recruited participants from
the United States (US) and Spain, two countries with di-
vergent approaches to certain aspects of achondroplasia
management (surgical limb lengthening is commonly
practiced in Spain but rarely performed in the US), to ex-
amine country- and cultural-specific similarities and dif-
ferences in experiences with achondroplasia.

2 | METHODS

2.1 | Study design

This study consisted of four focus group discussions in
both the US and Spain: adolescents (ages 13-17 years) with
achondroplasia, and the caregivers of children/adolescents
with achondroplasia aged 0-4, 5-12, and 13-17 years. As the
type and severity of complications associated with achon-
droplasia differ across life stages (Hoover-Fong et al., 2021),
focus groups were segmented by age. Additionally, three
one-on-one telephone interviews with US adolescents were
conducted due to low attendance in the US adolescent
focus group. While focus groups can be conducted with
young children (Adler et al., 2019), it was not deemed ap-
propriate for children under age 13 years to participate in
this study given the complexity of the topics of interest and
the planned duration of the sessions (outlined below); we,
therefore, relied on caregiver reports to gain insight into the
experiences of younger children. Focus groups and inter-
views were conducted by experienced qualitative research-
ers with study-specific training.



SHEDIAC ET AL.

Molecular Genetics & Genomic Medicine_wl LEYJLm

Focus groups were conducted in three 90-minute ses-
sions organized around the following topics: (a) understand
the impact of achondroplasia on affected individuals’ and
caregivers' lives; (b) obtain perceptions of the risk, benefits,
and important aspects of treatments; and (c) understand
the clinically meaningful change in height, proportionality,
independence with activities of daily living, and meaning-
ful change in scores of three HRQoL instruments (Pediatric
Quality of Life Inventory (PedsQL™) (Varni et al., 2001),
Quality of Life in Short Stature Youth (QoLISSY) (Bullinger
et al., 2013) and Functional Independence Measure for
Children (WeeFIM) (Slomine, 2011). The objective of
this manuscript is to report the experiences of living with
achondroplasia, which was primarily discussed in the first
session. Data gathered in the second and third sessions
were of interest for use in potential future studies; how-
ever, data from all sessions were included in this analysis.

2.2 | Eligibility and recruitment
Participants resided in the US or Spain and were able to
communicate fluently in the local language. Participants
were ineligible if they (or their child with achondroplasia)
had another unrelated condition or chronic illness which
impacted HRQoL. Caregivers were defined as a primary
caregiver to the individual with achondroplasia, and poten-
tially included adoptive parents or grandparents. Only one
caregiver with achondroplasia was permitted to participate
in each of the caregiver focus groups, so that representa-
tion would be similar to the achondroplasia population
with 20% of parents affected (Horton et al., 2007).

Recruitment was conducted through Global
Perspectives. In Spain, participants were identified
through the support organization Fundacion ALPE
Acondroplasia. In the US, participants were identified
through a variety of sources, including Global Perspectives
databases, a recruiter with close personal links to the com-
munity, and patient support groups willing to share the
study announcement on social media.

2.3 | Study procedures

A semi-structured focus group discussion guide was devel-
oped based on consultation with five international clinical
experts representing a range of specialties (clinical genet-
ics, pediatrics, orthopedics) whose clinical experience
with achondroplasia spanned 22-40 years. The discussion
guide began with broad questions to elicit responses spon-
taneously, followed by specific questions based on impacts
identified by the clinical experts. Examples of discussion
guide topics and questions are provided in Table 1. The

Open Access,

adolescent focus group discussion guide was also used for
the individual Interviews.

2.4 | Analysis

Focus groups and interviews were audio recorded and
transcribed verbatim. Spanish sessions were transcribed
directly into English with review for accuracy by the bilin-
gual moderators.

Thematic analysis, as described by Joffe and
Yardley (2004) and based broadly on grounded theory
(Glaser & Strauss, 1967), was the selected analytic approach
to meet the research objectives. Initial codes were based on
pre-defined concepts and themes; analysts added data-driven
codes that emerged during the focus groups and interviews.

MAXQDA qualitative analysis software was used to help
organize the data and code the transcripts (Software, 2020).
The lead analyst reviewed several transcripts to develop a
preliminary codebook. Two transcripts (one per country
and representative of different age cohorts) were dou-
ble coded independently by two analysts and compared.
Discrepancies were discussed and addressed by modifying
the organization of the codebook or clarifying code defini-
tions. After the second inter-coder exercise showed high
agreement, one analyst coded the remaining transcripts.
Before the codebook was finalized, a second analyst famil-
iar with the dataset reviewed the results.

3 | RESULTS

3.1 | Sample description
Focus groups and interviews were conducted between
August and October 2018. Participants included 34 car-
egivers (US n = 16, Spain n = 18) and 12 adolescents (US
n = 6, Spain n = 6). Sample characteristics are provided
in Tables 2 and 3. Children of caregivers were distributed
across the age groups. In the US, all caregivers were fe-
male; in Spain, most caregivers were female (n = 14/18,
78%). All caregivers were biological or adoptive parents.
Themes related to individuals' and caregivers' experi-
ences, respectively, are illustrated in Figure 1 and Figure 2.

3.2 | Experiences of children and
adolescents with achondroplasia, as
reported by themselves and their caregivers
In describing results, we use the terms “children,” “ado-
lescents,” or “individuals” to refer to, respectively, chil-
dren, adolescents, or both children and adolescents
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TABLE 1 Examples of discussion guide questions
Topic Caregiver discussion guides

Physical impacts

Activities of daily Ages 0-4 years: Does achondroplasia affect your child's ability

living to do activities appropriate for their age?

In terms of any physical impacts, please can you describe how
achondroplasia impacts physical functioning and say a little
about how these impact your child's daily life?

Adolescent discussion guide

In terms of any physical impacts, please can you
describe how achondroplasia affects your
physical functioning and say a little about how
these impact your daily life?

Are you able to manage your own self-care? (going to
the toilet, washing, and dressing)

Ages 5-17 years: Is your child able to manage their self-care in
relation to going to the toilet, washing, and dressing? (If no,

do you think this will change?)

Social impacts

any challenges impact your child?)

Medical care

related to achondroplasia? If so, how often?)

(Do you have a medical provider who understands how to treat

children with achondroplasia?)

Impacts on Do you think there are specific impacts in having a child with
family achondroplasia on the family overall?
Treatments

Have there been any social impacts for your child due to
achondroplasia? (How is school life for your child? How do

Are you affected socially because you have
achondroplasia? (How is school life for you? How
do any challenges affect you?)

Tell me about your experiences with medical care for your child Tell me about your experiences with medical care
(Does your child have any routine follow-up appointments

(Do you have any routine follow-up appointments
related to achondroplasia? If so, how often?)

(Do you have a medical provider who understands
how to treat individuals with this condition?)

Not asked

Before we discuss specific types of treatments, it would be useful to know in general what you think about medical

treatment for this condition (Have your thoughts on this changed over time at all? If so, why? What led to this

change?)

Note: Examples of probes, or potential follow-up questions after spontaneous responses to the first question, are shown in parentheses. Due to the semi-
structured nature of guide, not all probes were asked directly and moderators could also ask other follow up questions according to the flow of the discussion.
Note that this table provides several examples by topic only and does not show all possible probes included in the full discussion guide.

with achondroplasia. The term “participants” applies to
anyone who took part in focus groups or interviews di-
rectly, including the caregivers and adolescents with
achondroplasia.

3.2.1 | Physical functioning and related
complications

All caregivers reported a delay in early physical develop-
mental milestones, such as holding up the head, walking,
crawling, and sitting up, and caregivers of all age groups
discussed mobility limitations and challenges (e.g., bal-
ance issues that affect walking ability). Although all car-
egivers expected developmental delays, some expressed
anxiety about delayed milestones. One caregiver shared,
“...the doctors at [specialist center| kept saying ‘He's going
to get there..’ I am looking at my...13-month-old who is
not even sitting up, [thinking] ‘They're out of their mind.
He's never going to do anything’... Then, all of a sudden,
they do it.” Several caregivers noted how their children
adapted movements to increase mobility, such as scooting
with legs while not lifting up their head.

Participants reported physical complications of achon-
droplasia, such as stenosis/spinal compression, breathing
and sleeping difficulties, pain, weight management, and

otolaryngological issues. Spinal and neurological issues,
such as kyphosis, foramen magnum compression, and
stenosis, were noted for their severity and complexity, in-
volving frequent medical appointments and surgical pro-
cedures, and were of particular concern to caregivers in
their child's earlier years. Breathing and respiratory chal-
lenges of varying severity, including sleep apnea, hypo-
pnea, and poor sleep quality, were frequently mentioned
by caregivers, especially those of affected children aged
0-4 years.

Participants frequently reported pain that limited
physical functioning and stamina. Pain was also associ-
ated with sitting without back support and being unable
to bend the knees when sitting in a chair due to leg short-
ness. Pain, with the back the most common site, was most
often discussed in the adolescent focus groups, with one
adolescent describing backaches that “happen every day...
[and] last for like 20 minutes.”

Management of weight and maintaining physical activ-
ity were described as challenges, with parental awareness
of the issue starting at their child's young age and continu-
ing throughout adolescence. Adolescents with achondro-
plasia also acknowledged challenges with weight control
and the consequences of weight gain (e.g., additional pres-
sure on the back and legs, and having a more difficult time
losing weight compared to people of average stature).
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TABLE 2 Sample characteristics: US

Caregivers of ages
0-4 years (n = 6)

Sex of caregiver

Male 0 0

Female 6 6
Caregivers with achondroplasia 1 1
Ethnicity (child)

Caucasian 5 6

Asian” 0 0

Unknown 1 0

Education (caregiver)

High school 1 0
Some college 2 1
Bachelor's degree 2 4
Master's degree 1 1
Employment (caregiver)
Full time 1 2
Part time 4 0
Self employed 0 1
Stay at home 0 3
Student 1 0
Unemployed 0 0
Marital status (caregiver)
Married 4 6
Divorced/separated 1 0
Single 1 0
Sex of child
Male 4 5
Female 2 1

Caregivers of ages
5-12 years (n = 6)

Open Access,

Caregivers of ages
13-17 years (n = 4)

Adolescents ages
13-17 years (n = 6)*

o
o

= N = O
|

S O O N N O
|

3 4
1

“Includes two adolescents who completed telephone interviews and whose parents did not participate in the caregiver focus groups. Additionally, one
adolescent whose mother participated in the focus groups completed a telephone interview.

bTwo adolescents were adopted from China by two US families.

Caregivers and adolescents described some otologic is-
sues, and placement of ear tubes was a common medical
intervention. Caregivers tended to view this as less con-
cerning than other medical issues, but two caregivers re-
ported moderate deafness and hearing loss.

3.2.2 | Challenges and difficulties in
acquiring independence in activities of
daily living

Caregivers discussed the challenges and the need for
more assistance with activities of daily living than their
other children or peers. Caregivers and adolescents most
frequently mentioned needing assistance with toileting,

such as undressing and wiping. Several caregivers felt it
was important to encourage independence early in life
to help children learn to adapt. For example, a caregiver
in Spain explained, “She likes to feel that we are help-
ing her, and I think that's a bad thing.” Another car-
egiver in Spain shared their reaction when requested for
assistance: “With ‘Can you help me with [wiping] my
bottom?’...I say, ‘Son, please. I'm still going to be doing
this after you are married at this rate.”” Difficulties with
performing tasks related to personal hygiene, such as
not easily being able to reach sinks or shower heads to
wash, were noted as a challenge; however, participants
also noted improvements with age. Participants also dis-
cussed the challenge of independently dressing, espe-
cially pulling up pants.
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TABLE 3 Sample characteristics: Spain

Caregivers of ages
0-4 years (n = 6)

Sex of caregiver

Male 1 1

Female 5 5
Caregivers with achondroplasia 0 1
Ethnicity (child)

Caucasian 5 6

Caribbean 1
Education (caregiver)

High school 1 1

Technical/vocational 1 1

University diploma 3 3

Postgraduate degree 1 1
Employment (caregiver)

Full time 4 5

Part time 1 1

Self employed 0 0

Stay at home 0 0

Student 0 0

Unemployed 1 0
Marital status (caregiver)

Married 5 5

Divorced/separated 0 0

Single 1 1
Sex of child

Male 3 4

Female 3

Caregivers of ages
5-12 years (n = 6)

Caregivers of ages 13-
17 years (n = 6)*

Adolescent ages 13—
17 years (n = 6)*

S O W Ww
|

S O O O = wm
|

w
|

4 2

“Sample comprises four parents and adolescents from the same family, two additional adolescents, and two additional parents.

3.2.3 | Accessibility challenges and
adaptations

All participants spoke of modifications and adaptations
made at home to increase accessibility, although the cost
and level of modification varied. For example, one fam-
ily had completely renovated a bathroom to accommodate
their young child with achondroplasia, while other fami-
lies simply acquired footstools and strategically arranged
things, like storing dishes in lower kitchen cabinets.
Caregivers discussed the frustration related to lack of
accessibility experienced by the younger children: “...she
cannot reach the light switch or the doorbell, so she starts
crying.” By adolescence, as individuals become more in-
dependent and home adaptations are in place, most chal-
lenges of accessibility are outside of the home (e.g., public
bathrooms, hotels, restaurants, and grocery stores) and in-
volve issues such as reaching sinks, doorbells, and elevator

buttons. One adolescent described specific challenges at
school: “Sometimes our lockers are pretty high [and] they
are actually a little bit out of my reach...and also the school
sinks are very high, too, so it's a little difficult to wash my
hands.” Furthermore, adolescents frequently mentioned
impacts on their social activities in public domains, such
as being excluded from theme park rides due to height re-
quirements or difficulty seeing over the crowd at concerts.

3.2.4 | Social impacts of achondroplasia
A range of social experiences was described, from nega-
tive ones such as receiving rude comments and being bul-
lied, to positive ones such as being popular at school due
to their unique size.

Caregivers of children across all age groups discussed
challenges in keeping up with peers athletically and how
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FIGURE 2 Themes and sub-themes of caregivers' and families' experiences. Bubble sizes are not reflective of frequency of mention.
HCPs, health care provider

their children's physical limitations could cause exclusion ~ age.” Other social impacts were not being invited to par-
from activities. One parent explained, “He's the only one ticipate in activities.

that's a little person ...For his size, he does great, but he's Social impacts in school appeared to be minimal for
always the last person, always behind ...It's hard at this some, while others reported incidents of bullying. A
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caregiver shared their child's struggle with the transition
to high school and how they were treated: “I'm having to
face something new that is happening to me. They think
I'm deaf. I'm short, but not deaf. They whisper and point
their finger at me.” Two children were reported to have
enrolled in a different school due to bullying. One ado-
lescent described the impact of bullying: “It started in el-
ementary school and died down a bit. It follows me here.
It still hurts.” Nearly all participants spoke of an increase
in attention when starting school, especially from younger
students. One parent shared how a teacher helped their
child with achondroplasia by addressing and discussing
differences with other students.

Many caregivers discussed their child receiving un-
wanted or special attention in public: “Walking down
the street, and nobody said anything mean, nobody was
nasty, but that constant attention on him. You can't walk
past a person without them noticing.” Caregivers reported
their child receiving special or unwanted attention from
strangers, having to cope with stares, comments, and
even, in extreme cases, asking for photographs. One ado-
lescent shared how this increased attention affects them:
“You've had a bad day, for example, and you go some-
where and have to put up with people staring.... It annoys
me.” Caregivers spoke of building up the children's self-
esteem and working on developing skills to handle these
situations.

Some participants experienced special attention as
positive or an advantage. One adolescent stated, “It makes
me stand out a little more, people remember me.” A care-
giver reported that, while their child does not mind the
attention, they did not like patronizing comments. They
explained, “I think it's different for a girl for some reason.
... Everybody thinks she's so cute and everybody stops her
in the halls, ‘you're so cute, you're like a doll.” She hates
that part, but she doesn't mind the attention at all.”

Participants noted that individuals with achondropla-
sia are often subjected to preconceived perceptions. While
these included positive preconceived notions, negative
perceptions were also prevalent, as described by one ad-
olescent: “.... first impressions for us with people are dif-
ferent....Sometimes people automatically have a prejudice
against us and don't like us before they know our names....
Or, people make fun of us before they ever meet us, while
other people are just people in their minds.”

Due to their height, individuals with achondroplasia
were perceived to be younger than their true age or less
capable than average stature individuals. The height dif-
ference was especially confusing for average stature young
children in primary school. A parent of an adolescent girl
shared that “... people naturally tend to think of her as
being younger or less capable..In some instances, they
want to help more, which can be good or bad....I think it's

harder for her peers or for adults to see her as the same age
as her peers because of her height.”

Despite some challenges in their local communities, all
participants mentioned having support systems, includ-
ing family, friends, and community members. Nearly all
participants spoke of the importance of the support, guid-
ance, and information provided by local achondroplasia
organizations. Caregivers of older children voiced positive
feelings about support organizations and events organized
by these foundations. One parent shared how their child
felt about ALPE: “It's such a normal thing. It's like he has
another large family; he says, ‘I've got my family and then
I've got my ALPE family.”

3.2.5 | Emotional effects of living with
achondroplasia

The negative emotional impacts of living with achon-
droplasia included hurt feelings, loss of self-esteem, and
frustration or anger. One caregiver described how their
adolescent child struggles with achondroplasia: “She says
‘I know some children have cancer and other diseases,
but I have the only condition that is funny, laughable, and
people point out and make fun at you’...It's hard to live
your daily life with a burden on you from the day you are
born.” Adolescents discussed self-esteem and the psycho-
logical impacts of having to deal with stares and unwanted
attention from strangers in public: “...When people stare
or make comments or call me a mean name or things, it
makes me feel bad.”

For the youngest age group, 0-4 years, feelings of frus-
tration appear to stem from physical limitations and the
beginning of comparing their abilities to their peers. In
Spain, caregivers reported that their children felt frus-
trated and angry when they were unable to reach items,
such as door handles, light switches, and the intercom.

3.3 | Decision-making and perceptions of
limb lengthening treatment

Among the Spanish adolescents, two had already un-
dergone limb lengthening surgery, two were currently
considering surgery, and two had decided not to have
surgery. The two adolescents who had undergone limb-
lengthening surgery acknowledged the pain and chal-
lenges of recovery including the frequency of heparin
injections, difficulty of wound dressings, and long pe-
riod of limited mobility while recovering, including
spending a year in a wheelchair and missing school.
One adolescent spoke positively about the results of
surgery, especially the gain in stature, and explained “I
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thought about it and said ‘Let's do it.” But I have always
known that I would have surgery since I was young.”
A parent shared their child's rationale for the surgery:
“My daughter's motto is that she prefers to spend three
or four bad years of her life because of the lengthening,
but then she enjoys it for the rest of her life.” The two
adolescents who had completed the surgery reported
greater independence in daily activities, such as the
ability to reach items or maintain personal hygiene.

In the US groups, none of the participants or their
children had undergone or considered undergoing limb
lengthening surgery, which was generally perceived as in-
trusive, extremely painful, requiring a long recovery, and
unnecessarily risky.

3.4 | Experiences of caregivers and
families
3.4.1 | Concerns around access to

appropriate medical care

Challenges and concerns regarding their child's medi-
cal care were the most discussed parental impact theme.
Caregivers frequently mentioned a lack of confidence in
providers, the challenge of accessing specialist care, and
the economic burden of medical care.

In both countries, participants voiced concern about
medical providers' lack of knowledge. Caregivers also re-
ported a wide range of providers' efforts to gain or ensure
they had appropriate knowledge and understanding of
achondroplasia. Several caregivers voiced frustration with
their pediatrician’s lack of effort in learning more, for ex-
ample: “He's almost 3 and I can't believe how they still
don't know anything. [I'm thinking] ‘Can anyone Google
this? I mean, I figured it out.” In Spain, two mothers shared
experiences of medical providers suggesting termination
in a tactless manner upon learning of the achondroplasia
diagnosis in utero.

Participants reported concerns regarding the associ-
ated risks of anesthesia and the lack of knowledge and
experience of anesthesiologists working with individ-
uals with achondroplasia. A few caregivers voiced the
need to question the anesthesiologist before the sur-
gery to ensure they were aware of the potential com-
plications of administering anesthesia to children with
achondroplasia.

Many participants reported that access to care was
a challenge. In Spain, caregivers reported having ac-
cess to supportive care up to a certain age, though some
reported struggling to get referrals to appropriate spe-
cialists. In the US, participants reported lack of access
due to insurance constraints (not being covered) and

Open Access,

location, with some reporting traveling hours to see
specialists.

3.4.2 | Economic impact

Caregivers discussed the indirect costs due to the amount
of time needed to ensure their affected child received
the necessary medical care, including time spent on the
phone with insurance companies, getting second and
third opinions from different providers, and attending fre-
quent medical appointments.

Some caregivers reported modifying their work
schedule or the need for flexibility to accommodate the
numerous medical appointments required in the early
years of achondroplasia. A few caregivers in the US dis-
cussed the challenge of finding competent care for their
children so they can return to work, with two mothers
choosing to stay home to care for their child. A caregiver
in the US noted that, despite a desire to stay home, she
returned to her work when her child with achondropla-
sia was born to ensure health insurance coverage.

3.4.3 | Effects of achondroplasia on family
relationships

Caregivers reported that having a child with achondro-
plasia could strain their marriage or partnership. Some
caregivers discussed the challenges that arose specifically
during the child's early years, with disagreements regard-
ing treatment and supportive services or groups, while
others noted stress arising from having a child who is in
pain.

Caregivers discussed the negative and positive impacts
of having a child with achondroplasia on the family. Some
caregivers reported that siblings felt jealous and struggled
with the amount of attention the child with achondropla-
sia received. Other participants remarked about the bond
between siblings, reporting that their average stature chil-
dren are protective of their sibling with achondroplasia.
Caregivers also reported that having a child with achon-
droplasia strengthened the family bond.

3.4.4 | Emotional effects on caregivers

Upon learning their child's diagnosis, caregivers most
often reported feelings of denial and fear but also reported
feeling guilt, shock, worry, isolation, grief, and anger. One
caregiver described her initial denial: “I denied it until the
labor. I was saying, ‘It doesn't matter if [the doctors] are
eminences because they are wrong.”” Another explained
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their initial fear and how they adapted: “...from what the
doctors told me at first, I was very terrified, honestly, and
I was afraid that all these things were going to go wrong.
I suppose part of it is getting used to the rhythm of rais-
ing a kid with achondroplasia. But now...we have medi-
cal issues sometimes, but they're not things that we can't
handle.”

Caregivers discussed future concerns that they had for
their children, most frequently mentioning medical is-
sues and complications. A few caregivers voiced concerns
about having to decide whether to pursue potential new
drug treatments at a young age, with one explaining, “...
What if she turns to me and tells me “Why didn't you try,
mom? or the opposite, {Why didn't you] embrace [my
short stature]?”” Other future concerns were related to
social impacts, romantic relationships, employment, and
general worries about quality of life.

Caregivers also described positive emotional impacts
of having a child with achondroplasia and shared how
they learned to appreciate life in a different way, for ex-
ample, “My life has changed. I am convinced that it's been
for the better.”

4 | DISCUSSION

This first qualitative study involving both children and
adolescents with achondroplasia and their caregiv-
ers provides a rich narrative of the challenges of living
with achondroplasia in the US and Spain. Although the
physical impacts of achondroplasia noted by study par-
ticipants, including delayed milestones, limitations in
mobility and physical functioning, accessibility barriers
and the need for assistance, adaptations, and accom-
modations, and medical complications, have been de-
scribed previously in the literature (Alade et al., 2013;
Hoover-Fong et al., 2021; Ireland et al., 2011; Pfeiffer
et al., 2021a; Thompson et al., 1999; Wigg et al., 2016),
this study uniquely captured the frustration, anxiety,
and unmet needs of patients and caregivers in address-
ing these physical challenges. While the negative social
and emotional experiences of affected children and the
burden on caregivers highlighted in previous studies
were mirrored and expanded upon in our study findings,
it was new to hear participants describe examples of posi-
tive attention received by children and adolescents with
achondroplasia in social/school settings, and the ways in
which having a child with achondroplasia can enhance
familial bonds and the lives of caregivers. In concert,
these study findings—voiced directly by individuals af-
fected by achondroplasia and their caregivers—provide
important context for understanding the complex and
varied impacts of achondroplasia.

This study adds to the sparse literature on the quality of
life of caregivers of children and adolescents with achondro-
plasia. Similar to findings reported by Pfeiffer et al. (2021b),
caregivers in the present study reported experiencing con-
cern for their child's emotional and social well-being, their
child’s ability to function independently, the health and
safety of their child, and future implications. In addition,
they reported challenges in navigating the medical system
and seeking appropriate care, advocating for their child, and
monitoring their child’s health. This study demonstrates
evidence of bureaucratic and physical barriers to accessing
care for children with achondroplasia. Reasons for the chal-
lenges related to health care access differed between the two
countries, reflecting the difficulties of two different health-
care systems. Caregivers in Spain reported difficulty access-
ing specialists after their child reached a certain age, while
those in the US reported insurance and location constraints
for accessing providers far from home. Moreover, this study
provides a narrative description of caregivers' experiences
with pediatricians and other specialists, highlighting lack of
knowledge and experience with achondroplasia.

Our results demonstrate differences in preferences
and practices across countries. In particular, the oppo-
sition to limb lengthening expressed by US caregivers,
which was in contrast to broader acceptance in Spain,
has not been described in previous research on this topic
(Balci et al., 2015; Kim, Agashe, et al., 2012; Kim, Balce,
et al., 2012; Leiva-Gea et al., 2020). As new and less inva-
sive treatment modalities become available (Legeai-Mallet
& Savarirayan, 2020; Savarirayan et al., 2019; Savarirayan
et al., 2020), it will be important to understand how
these treatments are perceived by caregivers in different
countries and whether these treatments positively affect
the quality of life, in terms of both physical and socio-
emotional functioning.

Our findings underscore the importance of routine
psychosocial assessments and the provision of psycho-
social support for those directly and indirectly impacted
by achondroplasia. A number of instruments have been
used to assess outcomes in individuals with achondro-
plasia (Hoover-Fong et al., 2021); to date, the Quality of
Life in Short Stature Youth (QoLISSY) and the Pediatric
Quality of Life Inventory (PedsQL™) are the only out-
come tools for children that have been demonstrated to
be reliable and valid in a cross-cultural context (Bloemeke
et al., 2019). Participation in patient organizations has a
positive impact on HRQoL, a finding that is consistent
with those from other studies. (Pfeiffer et al., 2021a; Witt
etal., 2017).

The main limitation of this study was a relatively small
sample size located in two countries, which limits the gen-
eralizability of findings. However, our sample is diverse in
terms of age and sex of individuals with achondroplasia
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and geographic regions within the United States. As we
conducted only one focus group per age group in each
country, it was not possible to assess data saturation; how-
ever, the themes and perspectives reported by the same
age groups in different countries were similar and verified
by the caregivers. The structure of focus groups made it
difficult to accurately quantify the frequency of impacts;
instead, we provided an indication of prevalence of expe-
riences but focused primarily on qualitative descriptions
of important concepts.

5 | CONCLUSION

Study results provide a rich description of the multifaceted
impacts of achondroplasia on the quality of life of affected
children of varying ages and their families. Despite describ-
ing significant physical and socio-emotional challenges of
living with achondroplasia, individuals, and caregivers also
discussed positive aspects of achondroplasia and highlighted
the importance of an accepting and supportive community.
Insights and themes from this study could be further ex-
plored in larger qualitative and quantitative studies.
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