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Abstract
Background: Achondroplasia is a genetic condition that can cause complications across the lifespan. While com‑
plications in childhood are well documented, the natural history of achondroplasia in adults has, until recently, been
relatively lacking, and little is known about the care they receive or how they access it. The European Achondroplasia
Forum undertook two exploratory surveys, one for healthcare professionals (HCPs) and one for patient advocacy
group (PAG) representatives, to gain an understanding of current practices of the transition process of individuals with
achondroplasia from paediatric to adult services and how adults perceive their care.
Results: Most HCP respondents followed up more children than adults, and 8/15 responded that individuals did not
transition to an adult multidisciplinary team (MDT) after paediatric care. Of 10 PAG respondents, none considered the
experience of transition to adult services as good or very good and 50% considered it to be poor or very poor. A total
of 64% (7/11) described the coordination of transition to adult services as “Not satisfactory” or “Poor”. HCPs and PAG
representatives largely agreed on the core specialists involved in adult care (orthopaedic surgeons, physiotherapists,
rehabilitation specialists, rheumatologists, clinical geneticists). However, there was a discrepancy in the understand‑
ing of healthcare needs outside of this, with PAG representatives selecting neurosurgeons and genetic counsellors,
while HCPs selected pulmonologists and obstetricians/gynaecologists. There was agreement between HCP and PAG
respondents on the key barriers to effective care of adults with achondroplasia, with lack of an adult MDT, lack of inter‑
est from individuals in accessing care, and less experience in adult than paediatric MDTs ranking highly.
Conclusions: This study indicates that the care and follow up of adults with achondroplasia is challenging. Individu‑
als are often lost to, or decline, follow up as they leave paediatric care, and it is largely unknown how, where, and why
adults with achondroplasia access care later in life. Lifelong, multidisciplinary specialist care led by an identified physi‑
cian should be accessible to all individuals with achondroplasia. It is important to ensure barriers to optimal care are
addressed to enable access to appropriate care for all individuals with achondroplasia.
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Background
Achondroplasia is an autosomal dominant genetic condition that can cause complications across the lifespan, thereby requiring lifelong management [1–5]. It is
caused by a recurrent pathogenic variant in the fibroblast growth factor receptor 3 (FGFR3) gene [6, 7].
Many complications such as foramen magnum stenosis,
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upper airway obstruction, and thoracolumbar kyphosis occur in infancy and early childhood, and these are
well documented [3–5]. In comparison, the natural history in adults with achondroplasia has, until recently,
been relatively lacking [8–12]. An increasing number of studies have emerged in recent years describing potential medical complications and impact on
psychosocial health in adults. Among the most severe
medical complications in adulthood are symptomatic
spinal stenosis, obstructive sleep apnoea, hearing loss,
hypertension, and obesity [13–19]. Reduced physical
functioning, impaired ability to perform activities of
daily living, reduced work participation, chronic pain,
depression, anxiety, and low self-esteem are other
challenges commonly reported in the adult achondroplasia population [14, 20–23]. The prevalence of complications in adulthood and the subsequent impact on
physical functioning and daily life are significant [14].
With the medical complications of achondroplasia
extending into adulthood, and differing to those seen
in childhood, management throughout the life course is
warranted.
Two sets of recommendations were recently published
on the management of individuals with achondroplasia; the first by our group, the European Achondroplasia
Forum (EAF) [1], and the second, a consensus statement
from an international group of 55 healthcare professionals managing achondroplasia and patient representatives [2]. Both guidelines advocate for the management
of achondroplasia throughout the life course to address
the varied and multifaceted complications experienced
by individuals with this condition [1, 2]. The EAF Guiding Principles for Management state that “achondroplasia is a lifelong condition requiring lifelong management
by an experienced MDT, led by physicians/clinicians
experienced in achondroplasia management” [1], while
Savarirayan et al. state that “… it is critical to adopt a
multidisciplinary and pro-active approach to the clinical
and psychosocial care of individuals with ACH throughout their life”. [2]
Most specialists in achondroplasia are based in paediatrics, and in many cases multidisciplinary team (MDT)
management is in place in the paediatric setting [4, 24].
However, as with many chronic conditions [25], the
period of transition in achondroplasia management from
paediatric to adult care is not well established and individuals are lost to follow up during this period. This loss
to follow up reduces the understanding of achondroplasia natural history in adults and leads to a paucity of
specialists with experience and understanding of the care
needed by adults [12]. Little is known about who manages the care of adults with achondroplasia and how that
care is structured. The needs and expectations of adults
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with achondroplasia regarding healthcare provision after
childhood is also largely unknown.
The EAF (European Achondroplasia Forum) is an
independent network of specialists in achondroplasia
management, representative of the clinical community,
with the aim of improving overall care for individuals
with achondroplasia through collaboration and crosscountry sharing of best practices. The Steering Committee includes representation from across Europe and the
Middle East and is comprised of a general practitioner
specialised in the care of adults, clinical geneticists,
paediatric endocrinologists, orthopaedic surgeons, and
a neuropaediatrican. The EAF holds open workshops,
which are advertised through the contacts of the Steering Committee, the EAF website (www.achondroplasiaf
orum.com) and social media. The EAF seeks expert input,
including from patient advocacy groups, representative
of large groups of individuals with achondroplasia, to
ensure all opinions are included in their discussions.
With international consensus on the management of
achondroplasia [2], the EAF sought to establish current
practice in relation to the largely unknown areas of transition from paediatric to adult care, and the management
of achondroplasia in adults. The aims of the study were
to gain an understanding of current practices in specialist centres in Europe, identify the gaps in our knowledge,
and the key barriers to effective transition of care and
care of adults with achondroplasia, as well as establishing
areas for future research.

Methods
Two exploratory surveys were developed to gain a
greater understanding of the experiences of specialist centres and individuals with achondroplasia of the
transition from paediatric to adult services and the
care of adults with achondroplasia. One survey was
designed to gain the perspective of healthcare professionals (HCPs) (Additional file 1), and the other the
perspective of patient advocacy group (PAG) representatives (Additional file 2). The exploratory surveys were
developed by a member of the EAF Steering Committee
(SF) and a PAG representative (IA); both are co-authors
of this paper. Detailed definitions of wording, such as
“Satisfactory” or “Poor” were not provided in the survey, so a level of personal interpretation was permitted. The exploratory surveys were designed to capture
a snapshot of current practices in responding centres,
and the lived experience of individuals with achondroplasia presented by a PAG representative; as such, the
surveys were not validated. The HCP survey was distributed via email to the EAF Steering Committee, and
the PAG survey was distributed via email to a list of
contacts from Patient Advocacy Groups across Europe,
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provided by the PAG representative who supported
the development of the survey (IA). All recipients were
asked to circulate the survey to their colleagues and
personal networks. We cannot therefore quantify how
many people received the survey. Not all those who
received the survey completed it.
The results of the exploratory surveys were collated
and presented at an online open workshop to a group
of PAG representatives and HCPs experienced in the
management of achondroplasia. The workshop was
attended by the EAF Steering Committee and invitations were extended to their colleagues and personal
networks, as well as to all the PAG representatives
who were sent the exploratory survey. The participants
in the session discussed the results of the surveys,
assessed barriers and proposed strategies to improve
the transition process from paediatric to adult care,
and the care of adults with achondroplasia. A total of
28 attendees from 14 countries participated. Attendees
included clinical geneticists, paediatric endocrinologists, an orthopaedic surgeon, a neuropaediatrician,
primary care physicians, patient advocates, an orthodontist, and a rheumatologist. There was representation from Australia, Belgium, France, Germany, Hong
Kong, Italy, Saudi Arabia, Malaysia, Norway, Portugal,
Qatar, Spain, Sri Lanka, and the United Kingdom. The
session was also attended by HCP experts in the management of another chronic condition, who presented
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their experience of transition from paediatric to adult
care in haemophilia.

Results
Healthcare professionals

Data was collected from 16 respondents from 10 countries (France, Germany, Italy, Belgium, Qatar, Kingdom
of Saudi Arabia, Norway, Portugal, Spain, and the United
Kingdom). The majority of respondents were medical or
clinical geneticists (11/16), all of whom were working in
a university/teaching hospital, specialist achondroplasia
centre or academic institution. There were two paediatric
endocrinologists, also based in academic institutions, a
general practitioner based at a Resource Centre for Rare
Disorders and a paediatric orthopaedic surgeon based
at a paediatric hospital. Respondents managed a greater
number of paediatric than adult patients, except for one
who had more adults in their care. Six respondents have
structured transition from paediatric to adult achondroplasia services at their centre (Table 1). However, this is
generally not followed for all patients (Fig. 1), and the
process of transition varies widely (Table 2).
Eight of 15 respondents answered that individuals
with achondroplasia do not transition to an adult MDT,
and one did not know whether they did or not (Table 1).
Our results also showed that individuals are increasingly
lost to, or decline follow up after leaving paediatric care
(Fig. 2).

Table 1 HCP perspectives of the structure and management of achondroplasia care in adulthood
Question

No. of
responses*

Is there a structured transition process from paediatric to adult services?
Yes

6

No

9

Do patients leaving/attending your centre transition to an MDT for management of achondroplasia in adulthood?
Yes

6

No

8

I don’t know

1

Is there a lead clinician in the management of adults with achondroplasia?
Yes

11

No

3

I don’t know

1

If yes, who is the lead clinician?
Endocrinologist

4

Rheumatologist

3

Clinical geneticist

4

Orthopaedic surgeon

0

Genetic counsellor

0

Primary care physician

1

*Not all respondents answered all questions
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professionals, mental health support and primary care
(Fig. 3). Most respondents (11/16) were able to identify a
lead physician (Table 1).
When assessing the main barriers to effective care for
adults with achondroplasia, the most frequent responses
were “There is no MDT service available for adults”,
“Adult MDT services are not as experienced in achondroplasia management as the paediatric MDT” and “Lack of
interest/resistance from the individual with achondroplasia to access care” (Table 3, Fig. 4).
Fig. 1 Patients for whom a structured transition process is followed.
*Respondent did not specify their country

There was a wide variety of specialties identified as
managing care in adults with achondroplasia, including physicians, surgeons, physical therapists, allied

Patient advocacy group representatives

There were 19 respondents to the PAG survey, from 11
countries (Czech Republic, France, Germany, Ireland,
Italy, Norway, Portugal, Russia, Serbia, Spain, and the
United Kingdom). All responders reported that there was
at least one centre of excellence/referral centre for achondroplasia in their country (Table 4). However, three did
not know how many centres of excellence there were. A

Table 2 Transition processes
UK

“There is no structured transition process”

France

“At 16–17 years, there is a clinic with the adult rheumatologist in our paediatric centre. At 18 years there is a multidisci‑
plinary clinic in the adult hospital with the paediatric team (geneticist and orthopaedist) and the adult team (rheuma‑
tologist and orthopaedic surgeon)”

Norway

“[there is] no transition as we [The National Resource Centre] offer lifelong care”

Spain

“The core group in the skeletal dysplasia clinic (Medical Genetics, RHB and traumatologist) follow paediatric and adults”

Please note, these are the opinions of individual survey respondents, and may not reflect practices across their country

Fig. 2 Proportion of patients lost to follow-up, by stage. Figures provided by respondents are estimates
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Fig. 3 Specialties that are part of an adult MDT managing achondroplasia. *Adult physician added as ‘other’ in HCP survey by one respondent;
Mental health support added as ‘other’ in PAG survey by one respondent. ENT, Ear, nose and throat. Two PAG respondents stated that their group did
not support adults

Table 3 Key barriers to effective transition from paediatric to adult services and management in adulthood
Question
n, %

HCP
(n = 15*)

PAG
(n = 10*)

There is no MDT service available for adults

11 (73)

6 (60)

Adult MDT services are not as experienced in achondroplasia management as the paediatric MDT

10 (67)

6 (60)

Lack of interest/resistance from the individual with achondroplasia to access care

8 (53)

8 (80)

Individuals are lost to follow up at the point of transition to adult services

7 (47)

6 (60)

The transition processes are unclear and challenging

6 (40)

4 (40)

Fewer needs for care

4 (27)

3 (30)

Poor communication between healthcare services

4 (27)

3 (30)

Travel distance to the centre

2 (13)

3 (30)

Lack of trust/relationship with new physician or team

1 (7)

1 (10)

Individuals are lost to follow up in paediatric services

1 (7)

2 (20)

Lack of preparation for attending adult hospital without parents

1 (7)

2 (20)

Poor communication between the individual with achondroplasia (or family) and the MDT

0

0

Other

2 (20)

*Respondents could select more than one answer

majority (14/16) responded that a paediatric MDT exists
in some/all centres of excellence, and this figure dropped
(8/12) for adult MDTs (Table 4).
Results obtained indicate that processes to facilitate
the transition from paediatric to adult care exist, but
only in centres of excellence (Table 4). Six respondents
did not know if there were any transition processes to
adult services in their country. Of 10 respondents, none

considered the experience of transition to adult services
to be good or very good and 50% considered it to be poor
or very poor (Fig. 5). A total of 64% (7/11) described the
coordination of transition to adult services as “Not satisfactory” or “Poor” (Fig. 5).
The patient representatives identified a wide variety
of specialties involved in managing care of adults with
achondroplasia (Fig. 3). The main barriers to effective
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Fig. 4 Key barriers to effective management in adulthood and transition to adult care

Table 4 PAG perspectives of the structure and management of achondroplasia care
Question

No. of
responses*

How many centres of excellence/referral centres for skeletal dysplasia/rare bone conditions (including achondroplasia) are there in your country?
0

0

1

2

2

5

3

1

≥4

7

I don’t know

3

Are paediatric multidisciplinary teams for achondroplasia available in centres of excellence/referral centres?
Yes, in all

9

Yes, in some

6

No

0

I don’t know

1

Are adult multidisciplinary teams for achondroplasia available in centres of excellence/referral centres?
Yes, in all

2

Yes, in some

6

No

4

I don’t know

3

Do healthcare teams or processes to facilitate the transition of children with achondroplasia from paediatric to adult services exist in your country?
Yes, in all

0

Yes, but only in centres of excellence

9

Not that I know of

6

*Not all respondents answered all questions

transition of care and follow up of adults identified by the
patient representatives were “Lack of interest/resistance
from individuals with achondroplasia to access care”,
“There is no MDT service available for adults”, “Adult

MDT services are not as experienced in achondroplasia
management as the paediatric MDT” and “Individuals
are lost to follow up at the point of transition to adult services” (Table 3, Fig. 4).
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Fig. 5 Patient opinion on the process of transition from paediatric
to adult services. a Overall experience. b How well coordinated the
process is by healthcare professionals

Discussion
To be able to improve care for adults with achondroplasia, it is important to understand current practices and
care provision from the perspective of both the healthcare provider and the recipients of care. Increasing
understanding of current practices will enable consideration of how progress can be made towards improved
and needs-centred care for adults with achondroplasia.
We undertook this study to improve our understanding
of current practices in light of recent recommendations
advocating for lifelong care by an MDT [1, 2]. This study
demonstrates that coordinated MDT care for adults with
achondroplasia is not common practice in most countries that responded to the survey. The transition from
paediatric to adult care is generally not well coordinated,
and many patients are lost to follow up. Main barriers
to effective care reported by the HCPs and PAG representatives included reduced availability of MDT services
for adults with achondroplasia, adult care is generally
not well coordinated, adult MDT service is not as experienced in achondroplasia management as the paediatric
MDT, and lack of interest/resistance from the individual
with achondroplasia to access care.
The EAF Guiding Principles of Management and an
International Consensus Statement both advocate for
lifelong MDT management [1, 2], however the results of
our survey indicate that current practice for the care of
adults with achondroplasia is suboptimal in many countries. Among the centres who responded, coordinated
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MDT care for adults with achondroplasia does not
always exist in practice. It was also observed that there
was reduced availability of MDT services for achondroplasia as individuals transitioned from the paediatric to
the adult setting, and adult care was generally not well
coordinated. Our results indicate that, to the knowledge
of the respondents, in some countries in Europe individuals are increasingly lost to follow up after paediatric care
or following the transition to adult services. The process
of transition is inadequate, with 50% of PAG responders describing their experience as poor or very poor, and
none describing the experience as good. There is little
way of knowing where and how individuals access care
later in life.
The period of transition to adult care occurs at a time
of great change in a young person’s life, when their concerns and priorities are changing [25, 26]. There is evidence to suggest that health behaviours established in
adolescence persist into adulthood [27], so this is an optimal time to engage young people in their own care. The
PAG representatives identified disinterest in clinical care
as a barrier for adolescents and young people, in addition
to the possibility that they are likely to be fairly healthy
at the time in their lives when transition to adult care
takes place. They acknowledged that young people may
also feel fatigued by the extent of care they have received
as children and feelings of embarrassment may begin to
emerge in discussing their condition. As the roles of the
parents and young people evolve, with individuals wanting increasing independence over managing their care
[25], young adults may wish to take ownership of their
condition without their parents attending appointments
[25, 26].
A key barrier to effective transition and care of adults
with achondroplasia identified by both the PAG representatives and the HCPs was a resistance to access
care as an adult. Healthcare utilisation can be affected
by many factors including availability, proximity, timeliness and convenience, whether patients can receive
the care they need, and whether there are providers to
meet those needs [28]. The HCP and PAG representatives identified that the lack of availability of coordinated care, as well as the unsatisfactory transition to
adult services, lack of understanding of the natural progression of achondroplasia and lack of clarity on where
the experts in achondroplasia are could all be contributing factors to the resistance of adults to access care.
The level of expertise at the point of access to care is
also a concern [25], with one PAG representative commenting that “If we don’t go to someone with experience in skeletal dysplasia, most of the appointment is
spent explaining skeletal dysplasia—rather than the
health issue being experienced.” Being listened to and
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understood is key to young people [26]. With limited
access to specialists in the management of achondroplasia during the transition period and into adulthood,
individuals may feel they are not transitioning to a valuable service.
The PAG respondents and HCPs at the EAF open session outlined several key areas of importance in the care
of adults with achondroplasia. These were: the ability to
access care independently (e.g., without parental assistance), increased health literacy to understand their own
condition and complications that may arise through the
lifespan, HCP education, clear identification of specialists with experience in the follow up and care of adults
with achondroplasia, and clearly identified referral pathways to access specialists when needed. Self-healthcare
management was presented as a real-life example by PAG
representatives. This involves an individual being responsible for their own care and holding their own records,
accessing healthcare services when needed and taking
their own records to appointments. Some of the PAG
representatives attending the EAF open session already
hold their own records but stressed the importance of
good referral pathways for this to be effective.
There were some differences in the perception of
healthcare provision between the HCP and PAG
respondents. The HCPs and PAG representatives largely
agreed on the most frequently accessed specialists in
adulthood, with orthopaedic surgeons, physiotherapists,
rehabilitation specialists, rheumatologists, clinical geneticists, and social workers ranking highly in both surveys.
The HCPs also ranked pulmonologists and obstetricians/
gynaecologists highly, whereas the PAG representatives
prioritised neurosurgeons and genetic counsellors, indicating a discrepancy in the understanding of care needed
outside of the core specialties.
Given the wide variety of specialities involved in the
care of adults with achondroplasia, a lead physician experienced in achondroplasia is needed to coordinate care
[1, 2]. The lead physician and where they are based (e.g.,
primary care, hospital, centre of excellence) will vary by
country and healthcare system. While an adult MDT may
not be based in a single clinic, appropriate management
of all the issues associated with achondroplasia throughout the life stages is required for optimal outcomes [2].
There must be sufficient expertise in the core MDT, with
access to further specialists when required. As per the
recommendations [1, 2], those managing achondroplasia
must be experienced in the condition; a family doctor or
general practitioner is unlikely to have sufficient knowledge to access the full range of services required by an
individual with achondroplasia. In some systems, specialist nurses could be a pivotal contact between the individual and the MDT.
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As the participating centres are Centres of Excellence
or are led by specialists in the management of achondroplasia, it can be assumed that these centres would
provide optimal transition processes and management
of achondroplasia in adults. However, the results of our
survey indicate that, despite this and despite the recent
guidelines, current practice for the care of adults with
achondroplasia in the responding centres is suboptimal. It can therefore be assumed that care of young
people and adults with achondroplasia outside of these
centres is also lacking.
Limitations

There are several limitations to our study. The HCP
survey was circulated to members of the EAF Steering Committee and their colleagues, introducing
inclusion bias as most respondents were specialists in
achondroplasia management and are based in university/teaching hospitals. Even so, where positive bias
would have been expected, the results, even in specialist referral centres, show there is frequently a lack of
structured care for adults with achondroplasia. All but
one of the HCP respondents managed a greater number of children than adults, although most had some
adult patients at their centre. The PAG survey was circulated to more than 20 PAG organisations in Europe
supporting individuals with achondroplasia and their
families, and while the respondents are representative of different patient communities, it is likely that
some individual views were expressed. In addition, not
all respondents answered all questions fully. Anecdotally, advocacy groups serve a minority of individuals,
and many groups mostly support families with young
children as these are often more interested in updated
information and communication. Adults with achondroplasia are not involved in advocacy organisations
as often, possibly because they have not been in contact with a PAG as children, and/or may not perceive
a need for support. As such, a comprehensive picture
of the needs of the broad patient community and individual experiences of adults were not fully gathered.
Based on this work, conclusions that apply to the whole
achondroplasia community in Europe cannot be drawn.
However, with some well-known European achondroplasia centres taking part, and some of the most vocal
and active patient groups from European countries
represented, this was an important initial step to begin
increasing our understanding of the wider picture for
young people transitioning from paediatric to adult
services, and for adults with achondroplasia.
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Conclusions
International recommendations advocate for management of achondroplasia by a MDT through the life
stages [1, 2]. However, our results demonstrate that
many individuals with achondroplasia do not have
access to the care that recent best practice guidelines
recommend. The period of transition is an area of care
that is particularly lacking, and many patients are lost
to follow up. Reduced availability of MDT services for
adults with achondroplasia, adult MDT service not
being as experienced in achondroplasia management
as the paediatric MDT, and lack of interest/resistance
from the individual with achondroplasia to access care,
were key barriers identified to the effective transition
and management of achondroplasia in adults.
This is a complex area, and this study has demonstrated that as a community we are a long way from
a standardised approach. Further work is needed to
fully understand the patient journey through life with
achondroplasia. Greater patient and HCP education
and improved communication is required, and the collection of natural history data is essential.
It is important to understand current practices and
care provision from the perspective of both the healthcare provider and the recipients of care. It is also crucial to ensure that barriers to optimal care are identified
and addressed. As our understanding of this littleknown area of achondroplasia care grows, and as the
care of adults with achondroplasia is increasingly on
the agenda, progress can be made towards improved
and needs-centred care for adults with achondroplasia.
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