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Abstract

Background: Many surveys have been performed over the years to assess the medical and social requirements

of patients with a rare disease, but no studies have focused specifically on patients in Europe or with an inherited
metabolic disease (IMD). To obtain a comprehensive overview of the social and psychological status and needs of IMD
patients, especially in Europe, the European Reference Network for Hereditary Metabolic Disorders (MetabERN) has
performed a dedicated survey among its metabolic patients.

Results: A total of 924 patients and caregivers responded to the questionnaire. Most participants were from 25
European countries, with Spain, Italy, and Germany being the most represented; only eight participants were extra-
European. The survey showed that most social assistance services, from free educational/development services for
those with intellectual disability to transition from childhood to adult care and job placement support, are available
for a limited number of patients or are unknown to the majority of patients or their parents/caregivers. Similarly, psy-
chological assistance for the patient or the parent/caregiver is available for a small fraction of respondents, despite the
fact that the majority considers this type of support necessary for both the patient and the caregiver. In addition, for
most IMD patients local specialised or emergency medical assistance is lacking, although national clinical pathways
are defined, and medical professionals of reference are readily available when needed. Lastly, while most national
health services in Europe cover all or part of the expenses for medications, medical devices, food supplements, dietary
integrators, physiotherapy, and speech therapy, significant gaps in the economic support for healthcare and other
expenses still exist.

Conclusions: Overall, our survey reveals a widespread lack of social, psychological, and economic support for IMD
patients in Europe. More needs to be done to provide daily assistance to IMD patients in order to alleviate the burden
on caregivers and to allow patients to become independent and productive adults. Where support is actually avail-
able locally or nationally, most IMD patients are not aware of it, so an active dissemination of this information among
the metabolic community is essential.

Keywords: Rare diseases, Inherited metabolic diseases, IMDs, Social services, Psychological support

Background

Inherited Metabolic Diseases (IMDs) are rare disor-
der caused by defects in biochemical pathways. At pre-
sent, IMDs include over 1400 genetic diseases [1], which
are classified in 130 biochemical groups based on the
:CO”‘?SDO”de”C?: maurizio.scarpa@metab.ermn-net.eu ) affected metabolic pathway [2]. While the incidence of
Regional Coordinating Center for Rare Diseases, MetabERN, Udine a single IMD is low (from 1:1,000,000 to 1:10,000), the
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global incidence of all IMDs taken together is high, going
from 1:2500 to 1:800 [3-8].

The clinical signs and symptoms and the course of the
disease can vary a lot among the various IMDs: from a
slow progressive disorder that is evident only in adult-
hood, to acute and potentially lethal metabolic decom-
pensation shortly after birth [9]. Since IMDs are chronic
and progressive diseases which can involve multiple
organs, early diagnosis and treatment are crucial to delay
or even stop the disease progression. However, diagnosis
is often delayed due to the fact that, in most cases, the
initial symptoms of IMDs are unspecific and common to
other more frequent diseases. This may cause irreparable
damage to the patients’ organs, triggering organ failure or
dysfunction.

As rare, chronic, and complex diseases, IMDs require
the constant medical assistance of experienced and
highly specialised multidisciplinary teams: regular vis-
its to different specialists and/or therapies are necessary
to maintain the health and quality of life of the patients,
and numerous adjustments to treatment and care are
required over time as the patient grows and changes
through the various phases of life. In addition, IMDs
often cause mental and/or physical disability. As such,
the life of IMD patients and their caregivers is strongly
impacted by the disease, not only in physical, but also in
psychological and social terms. Indeed, besides the obvi-
ous health challenges, patients with a rare disease also
experience social difficulties and exclusion, which seri-
ously affect their dignity and autonomy: access to educa-
tion, employment, leisure activities, transport, adapted
housing, and bank credit is difficult and limited [10].
This generates the need for social services, particularly to
support the patients’ independence; however, most rare
disease patients report inadequate preparation of social
service professionals and largely unmet needs in this
department [11]. As a consequence, about one third of
rare disease patients feel discriminated [10]. In addition,
the uncertainty about the evolution of the disease, the
pain or other distressing aspects of the condition, other
people’s lack of understanding and misconceptions about
rare diseases generate psychological distress in patients
[12]. In fact, the mental health of those with a rare disease
often deteriorates and is worse compared to the general
population [11]. To alleviate or prevent these problems,
social support, intended as the possibility to share experi-
ences and receive emotional support, is essential [12].

The parents and/or caregivers of IMD patients are
often overlooked, but they also experience difficulties
and present common needs and concerns: from acquir-
ing specific information about the disease and its care,
to financial worries for the medical expenses; from feel-
ing lonely and isolated, to sustaining the physical and
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emotional burden of caring for a person with a chronic
rare disease [13]. In this context, social support given in
the form of emotional (e.g., encouragement), informa-
tional (e.g., advice and guidance), and tangible support
(e.g., financial help) is crucial to allow an optimal adjust-
ment to the illness, reduce the associated stress, and
guarantee the wellbeing of the parent/caregiver [13]. This
aspect is important also from a gender perspective: many
studies have shown that women are the main caregivers
for rare disease patients, and experience greater levels
of stress and depression, and poorer general health [11,
13]. This reflects the traditional patriarchal societal view
in which men are expected to provide financial stability
while women care for the family, limiting the possibilities
for women to foster a career, nurture their personal inter-
ests, and be financially independent. Indeed, the care of
an IMD patient occupies many hours a day, forcing the
main parent/caregiver—in most cases a woman, as just
mentioned—to reduce or stop working. This generates
yet another issue: a loss of income and therefore financial
difficulties for the family [10].

Many surveys have been performed over the years to
assess the medical and social requirements of patients
with a rare disease, but no studies have focused specifi-
cally on European or IMD patients. While the current
literature offers precious information about the general
needs of those with a rare disease, which certainly over-
laps at least in part with the needs of IMD patients, more
specific and detailed information is needed about the
social and psychological requirements of patients with a
rare metabolic disease living in Europe.

To support and disseminate good healthcare practices
in the field of IMDs, in 2017 the European Reference
Network for Hereditary Metabolic Disorders (Metab-
ERN) was established. MetabERN includes 78 centres
specialised in rare metabolic diseases from 23 EU Mem-
ber States; the network also involves 44 patient organisa-
tions and is endorsed by the Society for the Inborn Errors
of Metabolism (SSIEM). Overall, MetabERN cares for
almost 33,000 IMD patients. In an attempt to obtain a
comprehensive overview of the social and psychological
status and needs of IMD patients, especially in Europe,
MetabERN has developed and distributed a dedicated
survey among metabolic patients.

Results

Study population

A total of 924 people responded to the survey: about
1/3 of them were patients (31%), while the majority
were parents of patients with a rare disease (60.3%),
and only a small portion were caregivers (8.7%). Most
of the respondents were females (64.2%) (Table 1). Sur-
vey participants were from 25 European countries, with
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Table 1 Characteristics of the survey respondents

Question and answer options %
Type of respondent
Parent of the patient 60.3
Patient 31.0
Caregiver/relative of the patient 8.7
Sex of respondent
Female 64.3
Male 357
Age of patient
Under 18 514
Over 18 48.6
Rare metabolic disorder affecting the patient
AOA 354
LSD 28.7
C-FAO 109
Not metabolic 8.1
CDG 50
NOMS 1.7
PM-MD 1.6
PD 0
No answer 54
Undefined 1.6
Uncertain 1.5

Country of the respondent

Spain 17.7
[taly 17.2
Germany 154
France 9.8
Norway 83
Denmark 50
Slovakia 43
No answer 4.2
Ireland 30
Netherlands 26
Greece 2.1
Poland 19
United Kingdom 1.7
Belgium 1.5
Portugal 1.0
Sweden 1.0
Austria 0.9
Other Europe 14
Extra Europe 0.9

AOA: Amino and organic acids-related disorders; PM-MD: disorder of pyruvate
metabolism, Krebs cycle defects, mitochondrial oxidative phosphorylation
disorders, disorders of thiamine transport and metabolism; C-FAO: carbohydrate,
fatty acid oxidation and ketone bodies disorders; LSD: lysosomal storage
disorders; PD: peroxisomal disorders; CDG: congenital disorders of glycosylation
and disorders of intracellular trafficking; NOMS: disorders of neuromodulators
and other small molecules
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Spain, Italy, and Germany being the most represented;
only eight participants were outside of Europe (Hondu-
ras, Argentina, Guatemala, Mexico, Taiwan, Australia)
(Table 1). The age of the patients was quite evenly
distributed between children (under 18 years of age;
51.4%) and adults (over 18 years old; 48.6%) (Table 1).
The most represented metabolic diseases affecting the
patients were amino and organic acids-related disor-
ders (AOA; 35.4%) and lysosomal storage disorders
(LSD; 28.7%) (Table 1).

Schooling and intellectual disability
The fact that about half of the patients were children was
somehow reflected in the fraction of patients currently
in school: 48.5% in school versus 51.5% not in school
(Table 2). The majority of those in school attended public
institutions (65.5%), with a small fraction attending pub-
lic schools specifically designed for children with assis-
tance needs (16%) or private schools (9.4%) (Table 2).
Most of the survey participants (71.1%) reported no
intellectual disability affecting the patient (Table 2). For
those with a mental disability, when asked about the kind
of free educational and development programs offered in
their country by a public or private institution, the major-
ity of respondents (57.1%) said they are offered a spe-
cial needs school (Fig. 1). Other types of services, such
as a home educator, day care centre, psychomotor skills
development, autonomy building structures, tutor for job
placement, vocational training programmes, and fam-
ily houses are available for a limited number of patients
(from a minimum of 13% to a maximum of 44%, Fig. 1);
importantly, about half of the respondents do not know
about these services (Fig. 1). At a national level, most
of the aforementioned educational and development
services are available for the majority of patients in the
Netherlands and Belgium, while most patients in Italy
and Slovakia report no availability or no knowledge of
such services (Additional file 1, Figure S1).

Social worker services

Regarding the availability of social workers’ services,
most respondents replied that such services are not guar-
anteed (38.2%) or they have no knowledge on the mat-
ter (34%), with only about 28% of respondents saying that
social workers’ services are guaranteed (Table 2). The sit-
uation varies a lot from country to country: the majority
of respondents from France (86%) said there are no social
worker services, most of those from Slovakia (74%) have
no knowledge about such services, while most patients in
Denmark (79%) report social services availability (Addi-
tional file 1, Figure S1).
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Table 2 Availability of social services
Question and answer options %
Is the patient in school?
Yes 485
No 515
What type of school does the patient attend?
Public school 65.5
Public school specifically designed for children with assistant needs 16.0
Private school 94
Other 9.1
Does the patient suffer from intellectual disability?
Yes 289
No 711
Are the services of a social worker guaranteed?
Yes 27.8
No 382
I do not know 340
Has the patient obtained civil disability?
Yes 62.8
No 372
On the board that determines civil disability, is the presence of an expert doctor in rare diseases required?
Yes 29.8
No 327
Do not know 375

In case of a disabled person in a family, is there any economic support provided to the disabled person by the local, regional or national government,

such as:
Discount on bills, taxes, etc.?
Yes
No
I do not know
Allowance for independent living?
Yes
No
I do not know
Allowance for non-self-sufficiency?
Yes
No
I do not know

Are job opportunities made available in the public sector for patients with various types of limitations?

Yes
No
Do not know

In the workplace, is part-time/flexible schedule possible (e.g. home-based work)?

Yes
No
Do not know

Have central or local governmental institutions developed “After Us" projects?

Yes
No
Do not know

255
51.2
23.6

20.0
390
410

339
300
36.1

36.2

520

16.0

16.5

67.5

58

24.2
70.0
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Special needs school 57.1% 28.3% ]
Day care centre 44.4% 38.2% ]
Psychomotor skills development 34.2% 49.0% ]
Family houses (assisted independent living group home) 27.4% 50.2% ]
Autonomy building structures or organisations _____ 24.1% ____ IIIEEECEE 52.0% ]
Specific vocational training programmes ____ 224% IS 58.0% ]
Tutor for job placement —__17.9% _ IIFEE 58.2% ]
Home educator _ 12.7% IENEEGEGEGEGESEZEEEEEE 52.1% ]

0% 20% 40% 60% 80% 100%

institution in the case of mental disability

OYes MNo [ Do notknow
Fig. 1 Free educational and development programs offered in the respondent’s country by any government department or non-government

Civil disability and economic support

Most patients (62.8%) have obtained recognition of
civil disability (Table 2). When asked if the presence
of a rare disease expert was required in the board that
decided on such disability, the majority replied “No”
(32.7%) or “I do not know” (37.5%) (Table 2). Regard-
ing the economic support provided to the disabled
person by the local, regional, or national government,
only a small portion of respondents (between 20 and
34%) said that there is availability of discounts on bills
or other expenses and/or allowances for independent
living or non-self-sufficiency (Table 2). Importantly,
a significant portion of participants (between 25 and
41%) do not know about these types of economic help
(Table 2).

Job opportunities

Job opportunities in the public sector for people with
various types of limitations were available for 36.2% of
patients; over half of the respondents (52%) replied that
they do not know about these possibilities (Table 2).
These results were quite homogenous across the Euro-
pean countries that were took into consideration, with
the Netherlands and Belgium being the only exception:
here almost 54% of respondents reported public job
opportunities for disabled people (Fig. 2).

In the workplace context, only 16% of survey partici-
pants reported the availability of part-time and/or flexible
schedules (e.g., home-based work); a similar percentage
(16.5%) said that these schedules are not possible, while
65.7% of respondents do not know (Table 2).

Transition from childhood to adult care

Our respondents reported limited services to support the
transition from childhood to adulthood, as these were
available for only 16-29% of cases: most participants
were unaware of or were not offered gathering places for
young people easily accessible by those with disabilities,
autonomy-building structures, autonomy-development
pathways, vocational training programmes, social thera-
peutic placement, family houses, or independent life
experiences (Fig. 3).

Psychological support and “after us” projects
A limited fraction of the respondents confirmed the avail-
ability of psychological assistance for the patient (36.3%)
or the parent/caregiver (29.3%), despite the fact that the
majority considered this type of support necessary both
for the patient (66.3%) and the caregiver (70.2%) (Fig. 4).
“After us” projects are specifically designed to address
the issue of care for the patient after his/her parents, rela-
tives, or caregivers have died or are incapacitated. When
asked if governmental institutions have developed this
type of projects, the vast majority of respondents (70%)
replied “I do not know” and only about 6% answered
“Yes” (Table 2), with no relevant differences from country
to country (Additional file 1, Figure S2).

Specialised medical assistance

In regard to medical support, most of the respondents
reported a lack of specialised, disorder-specific medi-
cal services (61.1%) or emergency services specialised
in their disease (72.3%) in their area (Table 3). How-
ever, the majority of respondents (66.5%) said that
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Fig. 2 Availability of job opportunities in the public sector for patients with various types of limitation in selected countries (%). DE: Germany; DK;
Denmark; ES: Spain; FR: France; IE: Ireland; IT: Italy; NL + BE: Netherlands + Belgium; NO: Norway; SK: Slovakia

Autonomy-building structures or organisations 29.1% 40.9% ]
Gathering places for young people accessible to those with disabilites ~— 27.6% | NNREZEEEEE 36.2% ]
Specific vocational training programs 22.7% 44.5% ]
Access to independent life experiences 22.6% 47.0% ]
Family houses 22.1% 41.3% ]
Specific autonomy-development pathways 48.2% ]
Social-therapeutic placement — 15.9% [ EERECEEN 52.2% ]
0% 20% 40% 60% 80% 100%
[1Yes MNo ODo not know
Fig. 3 Services and spaces accessible to people with a rare disease regarding the transition from childhood to adulthood

there is a dedicated clinical pathway for their disorder
(from diagnosis to treatment) in their country, and
almost 70% said that their metabolic consultant/spe-
cialist or a member of their team is easily accessible
(Table 3).

A quarter of the study participants (24.7%) reported
the need of home care (Table 3). Of these, only about
1/3 is satisfied with the medical home examina-
tions/appointments (31.6%) or scheduled home visits
(27.7%).

Medical expenses

In most cases, medical costs for medical devices, medica-
tions, food supplements/dietary integrators, physiother-
apy, and speech therapy are partially or fully covered by
the national health system (Table 4). However, between
20 and 28% of respondents said that they do not know
if/how medical devices, physiotherapy or speech ther-
apy are covered by their healthcare system (Table 4). In
addition, respectively 36% and 45% of participants do
not know about psychological or home care assistance
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Availability of psychological assistance
100%

28.1% 28.9%

80%

60%
41.8%
40%

20%
o) 36.3% 29.3%

0%

Need of psychological assistance

100%

13.2% 14.4%

80%
60%

40%

66.3% 70.2%

20%

For the patient For the parent/caregiver

[Yes MNo [ Donotknow

Fig. 4 Availability and need of psychological support for the patients and the parents/caregivers (%)

0%

For the patient For the parent/caregiver

[1Yes mMNo Do not know

Table 3 Availability of medical services

Question and answer options %
Are there disorder-specific medical services, specialised in your disorder, available in your area?
Yes 349
No 61.1
| do not know 4.0
Are there emergency services, specialised in your disorder, in your area?
Yes 19.0
No 723
I do not know 8.7

In your country’s health system, is there a particular pathway dedicated to your disorder area, in which a patient is assisted from diagnosis up to start-

ing treatment, to follow-ups and annual tests, etc.?

Yes 66.5

No 230

I do not know 10.5
Is your metabolic consultant/specialist or a member of their team easily accessible?

Yes 69.5

No 305
Is home care necessary for the patient?

Yes 24.7

No 753
What is your level of satisfaction with medical home examinations/appointments?

Satisfied 316

Neither satisfied nor dissatisfied 36.2

Dissatisfied 322
What is your level of satisfaction with scheduled home visits?

Satisfied 27.7

Neither satisfied nor dissatisfied 37.8

Dissatisfied 345

coverage (Table 4). Also, no coverage was reported for
food supplements/dietary integrators or psychological
assistance in 30% and 21% of cases, respectively (Table 4).

Looking at the medical costs data from the national
perspective, Slovakia emerged as the country where most

of our respondents were unaware of costs coverage by
the healthcare system, with over half saying that they do
not know if/how the health system covers physiotherapy,
speech therapy, home care or psychological assistance,
and between 42 and 47% admitting to not knowing if
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Table 4 Coverage of medical expenses by national healthcare (HC) systems
Fully covered by Partially covered by Not covered by Costs covered by Do not
HC system (%) HC system (%) HC system (%) patient/ no profit ass. know
(%) (%)
Medical devices (e.g., crutches, wheel- 33.1 335 8.1 1.0 242
chair, adapted bed, etc.)
Medications 504 43.7 3.1 0.5 23
Food supplements/dietary integrators 26.2 279 29.2 0.7 16.1
Physiotherapy 36.2 29.6 13.1 1.2 19.9
Speech therapy 36.9 19.7 14.7 04 283
Home care assistance 174 223 14.6 09 44.8
Psychological assistance 25.1 156 209 25 359

O No specific therapy covered by health
service

O Insufficient health service cover

W Therapy not recognised by referring
physician

48%

Fig. 5 Reasons for choosing private sector’s services

medical devices or food supplements/dietary integra-
tors are covered (Additional file 1, Table S1). At the same
time, in Spain almost 1/4 of respondents reported no
coverage by the healthcare system for medical devices,
and about 1/3 (30—37%) said there is no coverage for food
supplements/integrators, physiotherapy, speech therapy
or psychological assistance (Supplementary material).
Based on the data provided by our study participants,
Germany, Denmark, and Ireland emerged as the coun-
tries where the majority of medical expenses are fully
covered by the health system (Additional file 1, Table S1).

Our survey also investigated the reasons that drive
IMD patients or their parents/caregivers to use services
from the private sector. The main reasons identified were:
insufficient health service coverage (48.3%), no specific
therapy covered by the health system (29.8%) and need of
therapy not recognised by the referring physician (21.9%)
(Fig. 5).

Discussion

This was the very first survey designed to collect infor-
mation about the social and medical needs of IMD
patients, with a particular focus on Europe. With over
900 participants from more than 20 countries, this
study provides the most updated and comprehensive
overview of the current status of metabolic patients and

their families/caregivers from a social, medical, and
economic perspective.

Almost all study participants were from 25 European
countries, with Spain, Italy, and Germany being the
most represented. As such, our survey collected replies
from IMD patients cared by very different national
health and social systems, making our results suffi-
ciently diversified to provide a reliable picture of the
average European situation. This allows us to provide
a general view that takes into consideration local dif-
ferences in care. However, our data represents only the
patients’ and caregivers” point of view and it is possi-
ble that some of the services covered by our survey are
actually available locally or nationally, but the patients/
caregivers are not aware of them.

In our survey the majority of respondents were females.
This confirms other studies which showed a major
involvement of women as primary carers and also con-
firms the general higher involvement of women in health
and on-line surveys [11]. This is a reflection of an old-
fashioned patriarchal view of society in which women are
expected to take care of the family. Since patients with a
rare disease require many hours of care every day, cre-
ating a heavy physical and psychological burden on the
parent or caregiver, in the current situation many women
are forced to quit their job and put aside their career
prospects, often neglecting their own healthcare and
developing depressive symptoms and feelings of isola-
tion [11, 13]. Clearly, more needs to be done to provide
daily assistance to rare disease and IMD patients in order
to alleviate the burden on caregivers and, consequently,
to allow women to fulfil their personal and professional
goals and gain a better position in society.

In this study, AOA and LSD were the most represented
metabolic diseases. This is probably due to a higher dis-
semination of the survey among AOA and LSD patients
by their patient organisations, and is not to be considered
as a reflection of a higher incidence of those diseases.
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The age of the patients involved in our survey was quite
evenly distributed between children and adults, provid-
ing a good overview of the medical and social services
offered to IMD patients during their whole lifetime, not
only during a specific phase. In addition, the age distri-
bution of our respondents represents an indirect con-
firmation of the fact that more and more IMD patients
are reaching the adult age thanks to better management
and/or treatment of their disease, which was not possible
until recently [14].

According to our results, the majority of metabolic
patients attend normal public schools, with only 16%
of patients attending a public institution specifically
designed for children with assistance needs. This might
represent a positive aspect that suggests the possibil-
ity for IMD patients to interact with other children and
reach a good level of integration with their peers; at the
same time, such situation may be the result of a wide-
spread lack of local schools for children with special
needs. Children with an IMD often develop physical and/
or mental disability, so their education requires special
assistance, from appropriate transport or desks, to learn-
ing support to help them develop new skills. Not all pub-
lic schools are able to provide these types of services, and
when they do the quality is variable.

For IMD patients with mental disability, special needs
schools are available for over half of the patients, but
other free educational services are not widely accessible:
home educators, day care centres, psychomotor skills
development, autonomy building structures, tutors for
job placement, vocational training programmes, and fam-
ily houses are available for a limited number of patients,
with the majority of respondents saying that they do
not know about this type of services. Local and national
governments need to greatly improve the educational
services for patients with intellectual disability, as they
are key to support their development and allow them
to achieve their full potential and become independent
adults. These services are also a great help for families
and caregivers, as they alleviate the burden of continuous
care. In this respect, the European Commission should
also promote some policy changes and/or funding pro-
grammes to ensure that rare disease patients receive all
the educational services they need in the Member States.
Where free educational services are already in place,
more effort is needed to disseminate the information
among the rare disease community and make sure that
these services reach IMD patients.

Only 28% of respondents said that social workers ser-
vices are guaranteed, with the majority reporting no
guaranteed service or no knowledge on the matter, which
indicates that currently the majority of IMD patients do
not receive any assistance from social workers. Like other
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rare disease, IMDs have a severe impact on everyday
life, from affecting the ability to perform daily tasks and
personal care, to limiting motor and sensorial function-
ing; as such, the burden of IMDs is heavy for both the
patients and their carers [11]. In this context, the wide-
spread lack of support from social services represents an
important gap in the care of rare metabolic patients that
needs to be solved at a local or national level. Particular
attention is required also on the training of social service
workers: according to a recent survey performed on the
wider rare disease community, most patients consider
social services professionals poorly prepared to support
them [11]. Therefore, appropriate training of care profes-
sionals should be part of the effort to improve the lives of
IMD patients.

Civil disability has been recognised for most of the
patients involved in the survey. Only a small fraction said
that the presence of a rare disease expert in the commit-
tee that decided on the disability was required; however,
about 37% of the respondents said that they do not know
about this aspect, so the real figures might be higher. In
any case, rare metabolic diseases are complex disorders
that are not well known by the general medical com-
munity and require expertise to fully understand their
implication on the health and life of the patient and his/
her caregivers. Therefore, IMD experts should always
be included in the disability committee that evaluates a
patient with a rare metabolic disease.

Many EU Member States have introduced quotas to
encourage the hiring of disabled people in the private
and public sector [15]. However, over half of the respond-
ents report no knowledge of reserved job opportuni-
ties in the public sector for patients with various types
of limitations, so more needs to be done to disseminate
this information among the rare metabolic community.
According to a previous survey involving all types of rare
diseases, over 70% of patients feel insufficiently informed
about their social rights or the help they could be entitled
to [11]; our results are in line with these findings. In this
regards, patients’ organisations could be involved to col-
lect and disseminate the relevant information at a local
and/or national level.

Sixteen percent of respondents said that they have
the possibility of flexible work, and about the same per-
centage said that this is not possible. The majority of
respondents (~66%) report no knowledge on the mat-
ter. About half of the patients involved in the survey are
children, so these data might reflect the fact that most
patients and their parents have not reached the work-
ing age yet, so they have no experience nor information
on the topic. However, considering that about half of the
patients involved in the survey are adults, the percentage
of those that have access to flexible work is still limited.
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IMDs are complex and their manifestations can vary
widely and unexpectedly over a short period of time, so
flexible working arrangements are essential to allow an
adult with a metabolic disease to be independent and
manage a career while taking care of his/her disease. In
this respect, political actions together with social aware-
ness campaigns are needed. Compared to a recent survey
on rare disease patients which reported 35% of respond-
ents with part-time jobs [11], our data on work flexibil-
ity is worse. Since that study included patients with any
rare disease, while our study focused only on those with
IMDs, our results may be due to the low availability of job
opportunities locally, where the respondents live.

Activities, programmes, and places to allow or accom-
pany the transition of metabolic patients from childhood
to adulthood are very limited and scarce. As highlighted
by another recent publication [16], there is a clear need
to raise awareness on the importance of this process and
to provide specific programmes and services to help rare
disease patients become independent and productive
adults.

Among the general rare disease community, a major
need is associated to services that help patients to main-
tain their autonomy and self-management of the disease,
including psychological care (47%), support to adapt a
house to their needs (30%), medical devices (28%) and
adapted transports (23%) [11]. Our survey was more spe-
cific, as it looked at what services are available for IMD
patients with intellectual disability and for the transition
from paediatric to adult age; in both cases, our results
show a lack of services to support the autonomy of IMD
patients. Regarding the availability of psychological sup-
port, our data highlight a critical lack of psychological
assistance for both the patients and their parents/car-
egivers, despite the high need of such support. This is
not surprising, as IMDs require constant monitoring
and care, with numerous visits to different specialists
and adjustments of diet and treatment over time; this,
together with the disadvantages of an eventual disability
and physical pain, often results in stress and depression
[12]. In addition, being affected by a rare disease that is
largely unknown creates a sense of isolation which wors-
ens depression [12, 13]. Indeed, rare diseases are reported
as having a huge impact on mental health, with 37% of
patients saying that they feel unhappy or depressed often
or very often, and 34% saying that in the past month they
were not able to overcome their problems [11]. Urgent
actions are required to provide psychological support
to patients and parents/caregivers in the rare disease
community, including IMDs, as this emerged as a major
unmet critical need.

“After us” projects address the issue of care for the
patient after his/her parents or caregivers have died or
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have become incapacitated. Our survey shows that these
projects are widely unknown among the IMD commu-
nity. Dedicated actions are required to raise awareness on
the topic at a political and social level; at the same time,
the information already available on “After us” projects
should be disseminated more effectively. To this end, a
collaboration between local healthcare, social services
and patient organisations would surely help.

According to our study, for most IMD patients no gen-
eral nor emergency disorder-specific services are avail-
able locally, but national clinical pathways are defined,
and medical professionals of reference are readily avail-
able when needed. Despite the need for implementation
in national organisation and local services for people
affected by IMDs, our data show that the necessary basic
healthcare and support is generally guaranteed. The large
and rapid accessibility of specialists or someone from
their team highlights the existence of a trustful and reli-
able relationship between patients and their families and
the metabolic experts, which suggest the existence of a
strong IMD community that does its best to support the
patients despite the lack of local infrastructures/services.
This confirms other findings from a recent study about
the impact of COVID-19 on IMD patients [16], which
also emphasised the presence of a solid IMD community
that acted swiftly during the first phase of the coronavi-
rus emergency to support and protect the patients.

For those who need home care, only a small portion of
respondents is satisfied with the home medical examina-
tions and appointments. Even if there is a formal avail-
ability of health professionals for home care, our findings
suggest that the actual service provided to patients is
insufficient and needs major improvements, both in
terms of frequency and quality.

Among the general rare disease community, most
patients consider the costs associated with their illness
to be high and difficult to manage, with around 50%
saying that economic benefits or reimbursements were
the least met needs [11]. We can confirm those findings
only partially based on the data collected on the costs
coverage by local healthcare systems. Indeed, accord-
ing to our results national health services in Europe
cover all or part of the expenses for medications, medi-
cal devices, food supplements, dietary integrators,
physiotherapy, and speech therapy for rare metabolic
patients, although significant gaps still exist: between
1/3 and 1/4 of respondents reported no coverage or no
awareness of costs coverage for medical devices, food
supplements/integrators and speech therapy, and this
fraction was even higher for psychological and home
care assistance. This highlights a clear gap in communi-
cation between the patients and healthcare providers/
system, who should offer complete information about
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the metabolic disease, not only from a clinical, but also
from an administrative and economic point of view. In
this respect, patient associations can be extremely help-
ful in collecting and sharing information. In a context
where access to appropriate treatment and assistance
is essential to guarantee the wellbeing of metabolic
patients and their caregivers, financial barriers can
have deleterious effects. Despite obvious differences
from country to country, improvements need to be
made across all Europe to fill current healthcare gaps
and ensure that a complete, holist care is provided to all
metabolic patients.

Considering the complexity and chronicity of meta-
bolic disorders, covering the basic medications and ther-
apies to avoid the physical deterioration of the patient is
not enough. Psychological and home care assistance are
also important and require major improvement by all
national health and social services. This applies not only
to IMD patients, but also to their parents or caregivers.
Additional support from local or national services is
required to help patients to achieve independence and to
reduce the load currently carried by the parents or car-
egivers; this extra support is essential to allow both IMD
patients and their caregivers to be more present at work
and at social events, thus allowing them to live healthier,
more productive, and inclusive lives.

Conclusions

Although this survey was conducted on a relatively small
population of patients and caregivers, it is the first study
focused on metabolic patients. Our data show a wide-
spread lack of social, psychological, and economic sup-
port for IMD patients in Europe, which is in accordance
with other studies conducted on patients affected by
different rare diseases. Local and national governments
need to greatly improve their services for rare metabolic
patients, as these are important to allow them to achieve
their full potential and become independent adults. This
assistance is also a great help for families and caregiv-
ers, as it alleviates the burden of continuous care. In this
respect, political actions together with social awareness
campaigns are needed. Since it is possible that some of
the services covered by the survey are actually available
locally or nationally, but the patients are not aware of
them, more effort is needed to disseminate this informa-
tion among the rare metabolic community. To this end,
patients’ organisations should be involved to collect and
disseminate the relevant information at a local and/or
national level. We believe that this study might also to
be considered valuable for the identification of points of
actions to be implemented in the EU National Plans for
Rare Diseases.
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Methods

The survey was translated in 12 languages and shared
with the community of rare metabolic disease patients
using the websites and social media of MetabERN and
its members and partners (e.g., healthcare providers and
patient associations). The survey was designed using the
Survey Monkey platform to collect the 924 anonymous
completed questionnaires. The survey covered 46 ques-
tions with the scope of collecting information on the per-
ception of social and medical assistance in the daily life
of rare metabolic patients (Additional file 2) and for this
reason it was addressed to adult patients or caregivers
(i.e. patients over the age of 18 and caregivers of patients
under 18 years of age or with intellectual disability). The
survey was active for nine weeks, from 13th April to 15th
June 2020. Data was extracted using SPSS, while descrip-
tive and more advanced statistics analysis were per-
formed with Microsoft Excel and SAS. For analysis at the
national level, only the data of those countries for which
replies from at least 20 participants were collected were
taken into consideration.
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