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Abstract

Consequently, there is a need to increase the standards of medical education in the field of Rare Diseases and
to revise the undergraduate and postgraduate training programs. However, while studies on medical education
in the field of RDs has been conducted in various countries across the both Americas, Asia or the European
Union, still little is known about the awareness of RDs among healthcare professionals in the kingdom of Saudi
Arabia. Thus, we conducted a survey among 200 medical students and 200 nursing students from the college
of applied medical sciences at aseer region. The questionnaire assessed their knowledge about the number,
examples, aetiology and estimated frequency of RDs. It also evaluated respondents’ self-assessment of
competence in RDs. Although the majority of respondents agreed that RDs constitute a serious public health
issue both medical students and nursing students showed insufficient knowledge on the aetiology,
epidemiology and prevalence of RDs, and many had problems with separating RDs from more common
disorders. Moreover, they also lacked knowledge about and the central register of RD patients and
reimbursement of orphan drugs in Saudi Arabia. Finally, while almost half respondents declared having had
classes about RDs during their studies most perceived their knowledge about RDs as insufficient or poor and
felt unprepared for caring for RD patients. Additionally, although majority of respondents in both groups
believed that all physicians, regardless of their specialization, should possess knowledge on RDs many
respondents did not look for such information at all. While genetics constitutes an important part of medical
education, one can observe a lack of knowledge about rare diseases (RD) among medical students and
healthcare professionals. Meanwhile, many RD are life threatening and chronically debilitating conditions that
significantly reduce patients' quality of life. Most RD patients experience various psychiatric symptoms,
behavioural changes and mental retardation. Consequently, physicians should be educated on RD. Thus, the
aim of this paper is to assess the knowledge about RD among future medical professionals.
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Introduction:

The standards of medical education in the field
of Rare Diseases (RDs) need to be increased,
and the undergraduate and postgraduate
training programs should be revised. While
studies on medical education in the field of
RDs have been conducted in various countries
across the Americas, Asia, and the European
Union, there is little known about the
awareness of RDs among healthcare
professionals in the Kingdom of Saudi Arabia.
Therefore, a survey was conducted among 200
medical students and 200 nursing students
from the College of Applied Medical Sciences
in the Aseer region. The survey aimed to assess
their knowledge about RDs, including the
number, examples, etiology, and estimated
frequency of RDs, as well as their self-
assessment of competence in RD s.

There is no single generally accepted definition
of rare diseases. Richter et al. [1] identified 296
definitions from 1109 organizations, but it is
hard to disagree that “RD are numerous,
heterogeneous in nature, and geographically
disparate” [2]. A rare disease could be defined
as a wide and varied set of disorders that are
characterized by each one affecting a small
number of individuals in the population, being
chronic and disabling, having a high morbidity
and mortality rate, and for which therapeutic
resources are, in general, scarce and ineffective
[3]. Although individual rare diseases affect
very few people, it is estimated that jointly they
concern 6-8% of the world’s population [4].
This combined incidence of rare diseases
means that a member of the medical personnel
might never meet a patient with a specific RD,
while patients with one of these diseases are
encountered on a daily basis. The problem,
however, does not merely regard the health
professionals’ lack of knowledge of all the
diseases, which, considering the fact that their
number exceeds 6000, does not seem possible
or expedient [5]. What is necessary is to raise
the awareness that statistically more than every
twentieth patient suffers from one of the rare
diseases and therefore may require a
specialized, non-standard approach. But in
practice patients often face challenges, due to a
variety of reasons [6]. According to Black et al.
[7], the “diagnostic odyssey” of rare disease

patients encompasses three different periods:
patient interval (starting from the first time the
patient/parent notices what will later be
classified as a symptom or sign of the disease);
primary care interval (starting with the first
patient/parent visit to primary care); and
specialist care interval, the time when the
diagnosis is finally made. Specialists are able
to shorten each of these three periods. But
unfortunately, it is unquestionable that patients
with rare diseases face diagnostic delays. This
issue was for the first time presented in a large-
scale survey of eight rare diseases conducted
by EURORDIS in 17 European countries —
Rare Diseases Europe [8] [Prader-Willi
syndrome (PWS), Marfan syndrome (MFS),
Crohn’s disease (CD), Duchenne muscular
dystrophy (DMD), tuberous sclerosis (TS),
cystic fibrosis (CF), Ehlers-Danlos syndrome
(EDS) and fragile X syndrome (FRX)]. To
identify the main causes of diagnostic delay,
questionnaires were mailed to patients’
organizations dealing with rare diseases, with
5.980 questionnaires answered. Half of the
respondents affected by FRX reported a delay
of at least 2.8 years between the first
appearance of symptoms and obtaining a
correct diagnosis. Half of the respondents
affected by EDS reported a delay of at least 14
years. Before the final diagnosis, 41% of the
patients were diagnosed incorrectly and the
others had no diagnosis. Incorrect diagnosis led
to futile medical interventions: 16% of the
patients had surgery, 33% did not receive
appropriate medical treatment, and 10% were
given psychological care on the assumption
that symptoms were psychosomatic. Patients
who initially received a false psychological or
psychiatric diagnosis experienced longer
delays in diagnosis. Respondents affected by
TS and CF reported delays four times longer if
they initially received a psychological or
psychiatric misdiagnosis, and MFS patients
reported delays ten times longer in the same
situation. As a result, 19% of all the analysed
patients reported a loss of confidence in the
healthcare system. Subsequent studies carried
out by organizations of patients with rare
diseases confirmed these findings [9, 10]. A
recent study conducted in the USA on
autosomal dominant tubulo-interstitial kidney
disease (ADTKD) has shown that 25% of all
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parents of children diagnosed in the years
1996-2017 bypassed their  children’s
physicians and established direct contact with
an academic centre specializing in ADTKD
since they would otherwise have remained
without diagnosis [11]. In the case of
acromegaly, a meta-analysis conducted in
2017 showed that the median duration of
symptoms until diagnosis was 4.5 to 5 years
(range 1- 25 years) [12]. There is a consensus
that a significant group of patients with
Niemann-Pick disease type C remains
undiagnosed or misdiagnosed [13]. In a
recently published study on patients with
vascular Ehlers-Danlos syndrome (VEDS),
25% of patients replied negatively to a question
whether their physician explained their
condition to them, or instructed them on how
to manage it. When they were asked about the
frustrating aspects of the VEDS diagnosis, No
cure or treatment available was the most
frequent response (64.5%), followed by the
statement that Emergency rooms do not know
what VEDS is (61.8%) [14]. From the point of
view of shaping the health care system and
training specialists, the key finding, after
delays in the diagnosis of RD, was that even
diagnosed patients and their families were not
provided with enough information on all
aspects of their condition, both at first
diagnosis and subsequently. Patients and their
families are expecting this information to be
provided in a range of formats and at various
levels of medical and scientific detail to ensure
a full understanding and informed decision
making. Parents of children with rare diseases
are often frustrated by a lack of knowledge
exhibited by health professionals [15]. Early
diagnosis can lead to the end of the exhausting
“diagnostic odyssey”, at least in the first stage.
It can help inform family planning, especially
in the case of inherited diseases where several
children in a family may be affected before
diagnosis; it informs prognosis; and finally, it
assists the patient and family in gaining access
to social and educational support [16]. At the
same time, it should be stressed that while RDs
constitute a serious problem for patients and
their families they also affect physicians and
the healthcare system in general. While the
medical authorities stress that one of the most
urgent areas in the health policy toward RDs is

improving the medical education of healthcare
students and professionals in Saudi Arabia ,
still many healthcare professionals, including
physicians, lack knowledge about RDs and are
not prepared for caring for RD patients. The
scarcity of knowledge, guidelines, and training
on RDs of healthcare practitioners, seriously
impede the diagnosis process, access to
healthcare facilities and treatment options and
management of such diseases. Consequently,
RD patients themselves complain over the
endless “diagnostic and therapeutic odyssey”
(26, 27) and stress that it hampers timely
diagnosis and treatment of patients suffering
from a rare disease, especially when RD
patients experience more common symptoms.
This in turn results in the delays in referring
patients for treatment, negatively affects their
health, reduces patients’ quality of life, and
increases healthcare costs.

Materials and Methods

Thus, purpose of this article was two fold.
Firstly, we aimed to assess the knowledge and
awareness of rare diseases among medical and
nursing stud ents.

Secondly, we attempted to determine if there
are differences in the knowledge of rare
diseases between medical stud and nursing
students, and what the main sources of
information about rare diseases are.

The main working hypotheses were:

1. As a result of inadequate education and
formal training on RD of medical and
nursing students, their knowledge does not
increase during their professional career.

2. Both medical students and nursing students
are unprepared for caring for RD patients.

The study was conducted among medical
students and nursing students taking their
specialization courses at aseer region (college
of applied medical sciences) A previously
developed questionnaire was used (28, 29),
with which we had earlier tested the knowledge
of Spanish students and physicians. The
questionnaire, (30), On the basis of the results
of an online focus group, a provisional
questionnaire was assessed by two external
reviewers: medical experts. After the
acceptance of the final wversion of the
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questionnaire, the survey was made available
online. All interns and students invitations
were sent to them via social media. In this
group, the response rate was 100%. The
questionnaire consisted of three sections. The
first group of questions comprised the
definition, aetiology and estimated prevalence
of RDs worldwide and in Saudi Arabia. In this
part of the questionnaire respondents were also
asked to separate RDs from more common
disorders from a list comprising 29 diseases.
The second section addressed nursing students
education about RDs and their self-assessment
of their knowledge and competence in the field
of these diseases. The last section referred to
medical nursing students demographic data.
The questionnaire consisted of 26 questions, of
which we eventually used 25.

The data collected in the questionnaires were
verified and checked for completeness, quality
and consistency. Then they were coded and
exported into the statistical packages SPSS
(Version). The results were presented as
descriptive statistics. Chi-square was used to
assess differences in the distribution of
answers among the groups. A 5% level of
significance was used for all hypothesis tests.

Table 1

Results

Our study group included 400subjects, 200
(50%) of whom were students and 200 (50%)
(Table 1). Women predominated among both
medical  (89.1%) and students (74.9%).
Simultaneously, in both groups very few
respondents declared having a family member
suffering from such disease (4.8 and 3%
respectively).

The majority of respondents agreed that RDs
constitute a serious public health issue.
However, both medical students and nursing
students showed insufficient knowledge on the
etiology, epidemiology, and prevalence of
RDs. Many of them had difficulty
distinguishing RDs from more common
disorders. Additionally, the respondents lacked
knowledge about the central register of RD
patients and reimbursement of orphan drugs in
Saudi Arabia. While almost half of the
respondents had classes about RDs during their
studies, most perceived their knowledge as
insufficient or poor and felt unprepared for
caring for RD patients. Although the majority
of respondents believed that all physicians,
regardless of their specialization, should
possess knowledge on RDs, many did not
actively seek such information.

Characteristics

MD n=200 | Nursing n=200

Years of professional experience

Residents’ st year 29
14.50%
Residents’ 2nd year 48
24.00%
<5 40
20.00%
6-10 12
6.00%
11-15 34
17.00%
16-20 13
6.50%
More than 20 24
12.00%
Year of Study
4th 39
19.50%
Interns’ 1st year 92
46.00%
Interns’ 2nd year 69
34.50%

Gender
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Male 200 79
100.00% 39.50%

Female 0 121
0.00% 60.50%

Have you ever met a person suffering from RD

Yes 71 48
35.50% 24.00%

No 19 113
9.50% 56.50%

I do not know 110 39

55.00% 19.50%

Is anyone in your family suffering from RD?

Yes 54 122
27.00% 61.00%
No 60 78
30.00% 39.00%
I do not know 86 0

43.00% 0.00%

Year of Study

Fig 1.1

Count

Male Female

Gender

Fig 1.2

Count

Student
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W Nursing

Student

[H Medical
W Nursing

Yes No | do not know

Have you ever met a person suffering from RD

Fig 1.4
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Bar Chart
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Fig 1.5
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TABLE 2 | Respondents’ knowledge about rare diseases.

Characteristics | MD n=200 | Nursing n=200
Have you ever heard the term ‘rare diseases?
Yes 121 65
60.50% 32.50%
No 79 135
39.50% 67.50%
A rare disease is the one that affects less than:
1 person in 1,000 1 48
0.50% 24.00%
1 person in 2,000 5 127
2.50% 63.50%
1 person in 3,000 14 25
7.00% 12.50%
1 person in 5,000 21 0
10.50% 0.00%
1 person in 10,000 22 0
11.00% 0.00%
| do not know 137 0
68.50% 0.00%
What is the estimated humber of rare diseases?
100-500 71 24
35.50% 12.00%
1,000-2,000 14 68
7.00% 34.00%
3,000-5,000 85 34
42.50% 17.00%
6,000-8,000 0 17
0.00% 8.50%
| do not know 30 57
15.00% 28.50%
In what age group do rare diseases most frequently appear?
New-borns 14 80
7.00% 40.00%
Children 14 14
7.00% 7.00%
Adolescents 31 25
15.50% 12.50%
Adults 35 11
17.50% 5.50%
They are present in all age groups equally 89 1
44.50% 0.50%
| do not know 6 5
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| 3.00% | 2.50%
How many people suffer from rare diseases worldwide?
10-15,000,000 14 73
7.00% 36.50%
50-75,000,000 10 34
5.00% 17.00%
100-150,000,000 55 18
27.50% 9.00%
200-250,000,000 38 19
19.00% 9.50%
300-350,000,000 45 1
22.50% 0.50%
Over 500,000,000 5 45
2.50% 22.50%
I do not know 33 10
16.50% 5.00%
What is the most common cause of rare diseases?
Infectious and bacterial 5 74
2.50% 37.00%
Genetic 12 88
6.00% 44.,00%
Autoimmune 9 0
4.50% 0.00%
Mitochondria 49 0
24.50% 0.00%
Environmental 114 1
57.00% 0.50%
I do not know 11 37
5.50% 18.50%
Bar Chart
Student
H Medical
M Mursing
8
Yes No
Have you ever heard the term ‘rare diseases?
Fig 2.1
Bar Chart
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EMedical
125 M nursing

Count
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Fig 2.2
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TABLE 4 | Respondents’ self-assessment of their knowledge about RDs.
MD n=200  Nursing n=200 p
Do RDs constitute a serious public health issue?

Definitely yes 19 11 NS
9.50% 5.50%

Yes 3 21 <0.001
1.50% 10.50%

No 59 80 NS
29.50% 40.00%

Definitely not 47 64 NS
23.50% 32.00%

| do not know 72 24 <0.001
36.00% 12.00%

How would you rate your knowledge about rare diseases?

Very good 24 30 NS
12.00% 15.00%

Fair enough 9 36 <0.001
4.50% 18.00%

So, so 49 74 <0.001
24.50% 37.00%

Insufficient 45 33 NS
22.50% 16.50%

Very poor 73 27 <0.001
36.50% 13.50%

Do you feel prepared for caring for a patient with a rare disease?

Definitely yes 19 27 <0.001
9.50% 13.50%

Rather yes 16 32 <0.001
8.00% 16.00%

Rather not 45 63 NS
22.50% 31.50%

Definitely not 74 34 <0.001
37.00% 17.00%

I do not know 46 44 NS
23.00% 22.00%

Do you feel prepared for caring for a patient with a rare disease?

Definitely yes 19 27 <0.001
9.50% 13.50%

Rather yes 16 32 <0.001
8.00% 16.00%

Rather not 45 63 <0.001
22.50% 31.50%

Definitely not 74 34 <0.001
37.00% 17.00%

1 do not know 46 44 NS
23.00% 22.00%

Would you like to broaden your knowledge about rare diseases?

Yes 14 16 NS
7.00% 8.00%

No 76 92 0.012
38.00% 46.00%

| do not know 110 92 0.013
55.00% 46.00%

Do you think that there should be a mandatory course on rare diseases in the medical and nursing curricula?

Definitely yes 4 9 NS
2.00% 4.50%

Rather yes 22 27 NS
11.00% 13.50%

Rather not 48 68 <0.001
24.00% 34.00%

Definitely not 58 60 <0.001
29.00% 30.00%

I do not know 68 36 <0.001
34.00% 18.00%

Did you / do you have any classes about rare disease during your studies?

Yes 95 18 <0.001
47.50% 9.00%

No 12 43 <0.001
6.00% 21.50%
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I do not know 93 139 <0.001
46.50% 69.50%

Where do you / did you get your knowledge about rare diseases from?

Mandatory courses at the university 27 0 <0.001
13.50% 0.00%

Facultative courses at the university 15 20 NS
7.50% 10.00%

Scientific literature and research 67 58 <0.001
33.50% 29.00%

Scientific conferences, symposia 38 74 <0.001
19.00% 37.00%

Internet 39 28 <0.001
19.50% 14.00%

Other 5 13 <0.001
2.50% 6.50%

I do not search for such information 9 7
4.50% 3.50%

Which physicians should be uniquely trained in RDs?

Family physician 2 0 NS
1.00% 0.00%

Paediatrician 19 19 NS
9.50% 9.50%

Neurologist 46 80 <0.001
23.00% 40.00%

Geneticist 36 47 NS
18.00% 23.50%

Psychiatrist 71 21 <0.001
35.50% 10.50%

Other 0 8 NS
0.00% 4.00%

Immunologist 9 6 NS
4.50% 3.00%

Other 17 19 NS
8.50% 9.50%

Bar Chart
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[E Medical
M nursing
E 40
Definitely yes Yes No Definitely not | do not know
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Discussion

Genetics is an important part of medical

education; however, there is a lack of

knowledge about RDs among medical students
and healthcare professionals. RDs are life-
threatening and chronically  debilitating
conditions that significantly reduce patients'
quality of life. Most RD patients experience
psychiatric symptoms, behavioral changes, and
mental retardation. Therefore, it is crucial for
physicians to be educated on RDs. The aim of
the study was to assess the knowledge about

RDs among future medical professionals. All

in all, we suggest that in order to overcome the

educational gap identified, the following
guidelines should be implemented:

1. All medical curricula should include an RD
module. Additionally, using examples from
other European countries, such as Saudi
Arabia France, Spain or the UK, Poland
should implement teaching programs in RD
aiming at increasing knowledge and
awareness of all healthcare professionals on
RD.

2. All medical and nursing students and
healthcare providers should be taught and
trained in the basic genetics and new-born
screening, including genetic laboratory
diagnostics.

As the Internet is the main source of
information on RD, e-learning programs or
courses should be organized. 4. Saudi
Arabia web pages with reliable information
on RD for healthcare professionals should
be available.

Conclusions

The study revealed insufficient knowledge
about RDs among medical and nursing
students in the Aseer region of Saudi Arabia.
The lack of knowledge, guidelines, and
training on RDs among healthcare practitioners
hampers the diagnosis process, access to
healthcare facilities, treatment options, and
management of RDs. The study emphasizes the
need for improving the medical education of
healthcare students and professionals in Saudi
Arabia regarding RDs. Early diagnosis of RDs
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is crucial to prevent diagnostic delays, inform
family planning, provide appropriate treatment
and management, and ensure access to social
and educational support for patients and their
families.
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