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Abstract

Background Healthcare professionals play a key role in the diagnosis, treatment, and follow-up of inborn metabolic
diseases. However, the level of inborn metabolic disease knowledge of prospective healthcare professional students
in our country has not yet been determined. Therefore, this study aimed to evaluate the level of knowledge of
healthcare professional candidate students about inborn metabolic diseases.

Methods The knowledge levels of 761 students enrolled in the Department of Nutrition and Dietetics, Child
Development, Midwifery, Occupational Therapy, Audiology, Health Management and Social Work at Gilhane Faculty
of Health Sciences, Health Sciences University, were evaluated through a questionnaire using a face-to-face interview
technique. Correct answers to the questions measuring the level of knowledge were scored as“1’, and incorrect
answers were scored as ‘0"

Results The mean knowledge-level score of the individuals was 14.23 +4.56. A total of 56.0% of individuals had heard
about inborn metabolic diseases before, 37.8% had heard of rare disease organizations/platforms before, and 16.8%
had encountered an awareness campaign about inborn metabolic diseases. The level of exposure to awareness-
raising campaigns, department of education, and grade level were shown to be factors affecting knowledge levels.
Conclusion It is necessary to improve the awareness and knowledge levels of health professional candidates

involved in the treatment of inborn metabolic diseases. Education curricula in health sciences faculties should be
evaluated with this aspect.
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Background

Inborn metabolic diseases (IMDs) Morava et al. have
defined it as hereditary disorders, in which impairment
of specific enzymes or biochemical pathways is intrinsic
to the pathomechanism [1, 2].

There are more than 1400 identified IMDs (phenylke-
tonuria, tyrosinemia, maple syrup urine disease, organic
acidemia, homocystinuria etc.) and they are typically
inherited as autosomal recessive [3—5]. Almost all of
these are rare disorders, but when taken as a whole, the
prevalence is 43.4—584 per 100,000 live births throughout
the world [6]. Its incidence varies depending on ethnic-
ity, diagnostic tests used, newborn screening programs,
technological advancements, reporting rates, awareness,
and in particular, the frequency of consanguineous mar-
riages (because of the expression of autosomal recessive
gene mutations inherited from a comman ancestor) in
society [7].

It has been reported that Saudi Arabia, Egypt, Libya,
Bahrain, Tunisia, and India have the highest rates of con-
sanguineous marriage in the world, with rates of 92%,
88%, 86%, 84%, 81%, and 73%, respectively. Consanguin-
eous marriages are common in Turkey (25% in general
and 42% in some geographical regions), and in relation
to this, it is among the countries with a high incidence
of phenylketonuria with IMD with an incidence rate
of 1:5049. as well as the fact that metabolic diseases are
becoming an increasing public health problem [8].

In some inborn metabolic diseases, many complica-
tions (growth and development retardation, ataxi, sei-
zures, hypotonia, leukodystrophy, autism, hepatomegaly,
cataracts, dysmorphism) that may arise can be pre-
vented by early diagnosis so that their quality of life can
be increased, and some of them can be treated [9]. For
this purpose, newborn screening programs are carried
out, and genetic counseling services are provided in our
country [10]. Raising social awareness, determining the
level of knowledge of healthcare professional candidate
students who will face the IMD group in the field, identi-
fying deficiencies, and reconsidering the course curricula
are recommended measures to be taken [11].

IMD are rare causes of morbidity and mortality in gen-
eral, but they are important in the sense that they are
mostly preventable, and therefore require early diagnosis
and treatment [12]. According to data provided by the
United Nations Development Program (UNDP), there
are 23.529 annual deaths related to IMDs, which account
for 0.4% of all child deaths worldwide [13].

It has been determined that studies have been con-
ducted in Malaysia [11], Saudi Arabia [14], and Poland
[15] to evaluate IMD knowledge levels in healthcare sci-
ences students, but such a study has not been conducted
in Turkey. Although IMDs are common in Turkey, it is
known that the courses on IMDs in the health sciences
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education curriculum of universities that train health
professionals are inadequate. In the curricula of 28% of
the departments, there are courses about IMDs (2—10 h).
There are no one-to-one courses for inborn metabolic
diseases, except for the curriculum of the Nutrition and
Dietetics Departments in the current core education
program in the health sciences undergraduate program.
However, these diseases are treated by large teams that
include many health professionals. For this reason, it is
very important for the health professional in the team
to increase their knowledge and skills about IMD in line
with their role. 20% of the diagnosis and treatment cen-
ters for IMD in Turkey are located in Ankara (25 cen-
ters in Turkey, 5 centers in Ankara). Since our faculty is
located in Ankara, it causes our students to encounter
this patient group frequently. From this perspective, this
study was planned and conducted to measure the knowl-
edge and awareness level of University of Health Sciences
Giilhane Faculty of Health Sciences students and to eval-
uate the factors affecting their level of knowledge, deter-
mine the situation and make new plans in curriculum.

Methods

This study was conducted on students enrolled in vari-
ous departments (Nutrition and Dietetics, Child Devel-
opment, Midwifery, Occupational Therapy, Audiology,
Health Management, and Social Work) at Giilhane Fac-
ulty of Health Sciences, University of Health Sciences
between 07/04/2022-20/06/2022.

Ethical considerations

Ethics Committee approval of the study was obtained
with the meeting decision of the University of Health Sci-
ences, Giilhane Scientific Research Ethics Committee,
dated 26.05.2022, and project number 2022/156, num-
bered 2022/06. All individuals were informed about the
study and signed a written informed consent form. All
procedures in the study were carried out following the
Declaration of Helsinki.

Questionnaire forms were distributed to 800 students
studying at the faculty of health sciences; 761 students
agreed to participate in the study. All individuals who
were students of the faculty of health sciences were
included in the sample. Individuals with a diagnosis of
IMDs were excluded from the sample.

There is no standardized tool that measures the level
of knowledge of health professionals on this subject. The
questionnaire in the study was created by the authors
who have clinical studies in the field of inborn metabolic
diseases before starting the study and then presented
to the opinion of an expert consisting of 1 pediatric
metabolism physician, and the literature (11,14,15). The
questions were revised in accordance with the opinions.
Afterwards, it was applied to the pilot student group.
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Table 1 Sociodemographic characteristics of healthcare
professional students (n:761)
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Table 2 Awareness of healthcare professional students about
inborn metabolic diseases (n:761)

Variable N % Variable N %

Age Hearing about IMD

18-21 553 72.7 Yes 426 56.0

22-25 203 26.7 No 335 440

>26 5 0.6 Information resources on IMD

Department TV 145  34.1

Nutrition and Dietetics 114 14.9 Social media 204 479

Child Development 133 17.6 Hospital 41 9.7

Midwifery 90 1.9 Family/friends 36 83

Occupational Therapy 117 154 Hearing of rare disease organizations/platforms

Audiology 90 11.9 Yes 287 378

Health Management 103 134 No 474 622

Social Work 114 14.9 Rare disease organizations/platforms heard

Grade of education SMA 251 336

1 102 134 Rare Diseases Network 48 6.3

2 343 45.1 Orphanet 24 32

3 247 325 PKU Family 24 3.2

4 69 89 EUCERD 21 2.8

Consanguineous marriages in their families METVAK 19 25

Yes 122 16.1 Encountered an awareness campaign about IMDs

No 639 834 Yes 127 168
No 634 832

The data regarding the research were collected using
a questionnaire form through the face-to-face interview  consanguineous marriage, encountering awareness-

method. The questionnaire consists of two parts: the first
part consists of general information (7 questions) and
questions assessing the level of awareness about IMDs
(5 questions), and the second part consists of questions
assessing the level of knowledge about diagnosis/screen-
ing methods (11 questions), treatment (11 questions) and
follow-up (5 questions) of IMDs.

Correct answers to the questions measuring the level
of knowledge of IMD were scored as “1” and incorrect
answers were scored as “0” and the total score and the
score consisting of diagnosis/screening methods, treat-
ment, and follow-up subgroups were calculated for each
individual. The total score that can be obtained ranges
between 0 and 27.

Statistical analysis of data

Descriptive analyses were expressed as number (N), per-
centage (%), mean, and standard deviation (SD) and ana-
lyzed with the SPSS Statistics 22.0 software [IBM CORB.,
Armonk, NY, USA]. Normality analysis was performed
for the variables, and it was assumed that they showed
normal distribution since the skewness (0.517) and kur-
tosis (-1.738) values were between +2.0 and —2.0 [16].
Independent t test was used to determine whether or
not there is a statistically significant difference between
the means of the knowledge-level score for screening/
diagnosis of IMD, the knowledge-level score for treat-
ment of IMD, the knowledge-level score for follow-up,
and the total knowledge score for IMD according to the

raising campaigns about IMD, presence of the subject of
IMD in their curriculum.

One Way Anova was used whether or not there is a sta-
tistically significant difference between the means of the
knowledge-level score for screening/diagnosis of IMD,
the knowledge-level score for treatment of IMD, the
knowledge-level score for follow-up, and the total knowl-
edge score for IMD according to the department and
grade of education. The results were considered signifi-
cant at p<0.05.

Results
The study was conducted on 761 individuals studying
at the Giilhane Faculty of Health Sciences, University of
Health Sciences. The mean age was 21.20£1.05 years. Of
the individuals who participated in the study, 17.6% were
students of Child Development, 15.4% of Occupational
Therapy, 15.4% of Nutrition and Dietetics, 14.9% of Social
Work, 11.9% of Midwifery, 12.4% of Health Management
and 10.0% of Audiology Departments. Of these, 13.4%
were in 1th grade, 45.1% were in 2nd grade, 32.5% were in
3rd grade, and 8.9% were in 4th grade (Table 1).
Awareness status of healthcare professional students
about inborn metabolic diseases was given in Table 2.
A total of 56.0% of individuals had heard about IMDs
before, 37.8% had heard of rare disease organizations/
platforms before, and 16.8% had encountered an aware-
ness campaign about IMDs. Participants were asked
whether they knew the names of inborn metabolic
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diseases in the list given to them. It was asked as mul-
tiple choice in the questionnaire form. Among those
who stated that they had heard about inborn metabolic
diseases before, 47.9% heard about them through social
media, 34.1% through TV, 9.7% through hospitals, and
8.3% through family/friends. The IMDs that the partici-
pants thought that were the most common in the popu-
lation were phenylketonuria, galactosemia, and glycogen
storage diseases (43.3%, 30.6%, and 26.1%), while the least
common were homocystinuria, organic acidemia, and
methylmalonic acidemia (8.8%, 7.7%, and 4.1%), respec-
tively. Of the individuals (37.8%) who stated that they
had heard of rare disease organizations/platforms before,
33.6% had heard of Spinal Muscular Atrophy (SMA),
6.3% had heard of Rare Diseases Network, 3.2% had
heard of Orphanet and PKU Family, 2.8% had heard of
the European Union Committee of Experts on Rare Dis-
eases (EUCERD), and 2.5% had heard of the Metabolic
Diseases Foundation (METVAK) (Table 2).

The distribution of healthcare professional students
by their correct responses to the questions measuring
their level of knowledge about inborn metabolic dis-
eases is shown in Table 3. Regarding screening/diag-
nostic methods, the statements that genetic screening
tests are risky to be applied to healthy pregnant women
(18.4%) and genetic screening tests are against religion
and beliefs (12.1%) were stated correctly at the lowest
level. Regarding treatment, it was found that the sen-
tences “Patients with inborn metabolic diseases cannot
breastfeed” (16.7%) and “Patients with inborn metabolic
diseases should not be given vitamin/mineral supple-
ments” (17.4%) were answered correctly at the lowest
level. Regarding the follow-up, the sentences “There is no
need for clinical follow-up after diagnosis of inborn met-
abolic diseases” (15.4%) and “Clinical follow-up of inborn
metabolic diseases is performed by Family Health Cen-
ters” (40.1%) were answered correctly at the lowest level
(Table 3).

The distribution of health professional students by the
scores they received from the questions measuring their
level of knowledge about IMD is given in Table 4.

Factors affecting the knowledge level of healthcare pro-
fessional students about IMD, encountering awareness-
raising campaigns about IMD, the department, and grade
of education are presented (Table 5).

It was shown that having consanguineous marriages in
their parents and having the subject of IMD in their cur-
riculum did not affect their level of knowledge.

It was determined that the knowledge-level score for
screening/diagnosis of IMD, the knowledge-level score
for follow-up, and the total knowledge score for IMD
were higher (p<0.05) in individuals who encountered
an awareness-raising campaign about IMD than in indi-
viduals who did not (p<0.05), whereas there was no
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Table 3 Distribution of healthcare professional students by their
correct answers to questions measuring their level of knowledge
about IMD (n: 761)

Variable N %
Screening/Diagnostic Methods

Genetic screening tests can be performed on all 563 74.0
newborns

Genetic screening tests can be performed on all preg- 488 65.7
nant women.

It may be risky to perform a genetic screening testona 140 184

healthy pregnant woman.

Genetic screening tests are performed by Family Health 339 446
Centers.

Newborns can be tested for metabolic diseases with a 588 79.1
heel stick.

Parents with inborn metabolic diseases can have healthy 340 458
children.

Healthy parents can have children with inborn metabolic 530 713
diseases.

Individuals who are carriers of an inborn metabolic 380 51.1
diseases show signs of the disease.

For a disease to be defined as hereditary, it must occurin = 417 548
more than one person in the family.

Inborn metabolic diseases also occur in adolescence/ 311 40.9
adulthood.

Itis against religion and belief to conduct genetic 91 120
screening tests.

Treatment

Inborn metabolic diseases can be treated. 537 70.6

Inborn metabolic diseases can be cured after treatment. 178 235

Treatment of inborn metabolic diseases begins immedi- 500 67.3
ately after birth.

Individuals with inborn metabolic diseases cannot 127 16.7
breastfeed.

Treatment of inborn metabolic diseases lasts a lifetime. 453 61.0

Obesity may occurs in the treatment of patients with 405 533
inborn metabolic diseases.

Growth retardation often occurs in patients with inborn 231 311
metabolic diseases during treatment.

Vitamin/mineral supplements should not be given to 132 174
patients with inborn metabolic diseases.

Inborn metabolic diseases affect intelligence. 473 63.7
Inborn metabolic diseases can cause physical disability. 218 293
The treatment of inborn metabolic diseases requires 613 82.5
medical nutrition therapy.

Follow-up

There is no need for clinical follow-up after the diagnosis 117 154
of inherited metabolic diseases.

Inborn metabolic diseases require lifelong follow-up. 615 82.8

Clinical follow-up of inborn metabolic diseases is carried 298 40.1
out by Family Health Centers.

In inborn metabolic diseases, clinical follow-up should 477 62.7
begin after 1 year of age.

Inborn metabolic diseases require a multidisciplinary 594 79.9
team for clinical follow-up.




Ko¢ and Cémert BMC Medical Education (2023) 23:562

Table 4 The distribution of health professional students by the
scores they received from the questions measuring their level of
knowledge about IMD (n:761)

Variable Min-Max X+SD
value

Knowledge-level score for screening/diag-  1.0-10.0 393+1.14

nosis of IMD

The knowledge-level score for treatment ~ 2.0-11.0 739£1.60

of IMD

The knowledge-level score for follow-up ~ 0.0-3.0 0.97+0.86

of IMD

Total score of IMD 6.0-20.0 14.23£4.56

difference between the knowledge-level scores for treat-
ment (Table 5).

It was determined that the students in the nutrition
and dietetics department had the highest IMD screen-
ing/diagnosis knowledge level, whereas the students in
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the audiology department had the lowest IMD screening/
diagnosis knowledge score. Moreover, it was found that
the students at the Department of Nutrition and Dietetics
had the highest score in the treatment knowledge level,
while the students at the Department of Social Work
had the lowest score. In addition, in terms of follow-up
knowledge level, it was determined that the students of
the Department of Social Work had the highest score,
while the students of the Department of Audiology had
the lowest score. The highest total knowledge score of
the IMD was found in the students of the Department of
Nutrition and Dietetics, and the lowest score was found
in the students of the Department of Child Development
(Table 5).

Table 5 Factors affecting the knowledge level of healthcare professional students about IMD, encountering awareness-raising

campaigns about IMD, the department, and grade of education

Variable n Knowledge-level p The knowledge- p The knowledge- p Total score p
score for screening/  value level score for value level score for value X+SD value
diagnosis of IMD treatment of IMD follow-up of IMD
X+SD X+SD X+SD
Consanguineous 0408 0425 0312 0325
marriages in their
families
Yes 122 6.02+1.33 7.26+1.26 1.16+£0.83 13.254£2.23
No 639 571145 7.24£155 065+0.86 13.11£231
Encountering 0.015% 0.155 0.000* 0.050
awareness-raising
campaigns about
IMD
Yes 127 508+157 7.33+147 1.10+£0.88 13.36+2.39
No 634 464+124 717+£1.55 057+0.34 13.114+£2.24
Department 0.000% 0.002* 0.000* 0.000%
Nutrition and 114 552+147% 7.68+1.19%<€9! 162+068%" 14.88+2.21%9
Dietetics
Child Development 133 4754155 7.20+1.56M" 1.36+0.92%" 1260+232¢
Midwifery 90 4.88+158%9 7.25+1.53% 0.90+0.8'Pcdfan 13.0442.24%¢
Occupational 117 546+1.48P9" 7.18+1.50% 136+092 "k 14.00+2.59%
Therapy
Audiology 90 453+157'° 75441234 0.62+0.69%° 12.70+2.07
Health 103 417+1.15¢ 7.22+1.52¢ 0.90+0.85" 12.80+2.17"
Management
Social Work 114 516+1.32Mikm 6.83+1.78/kmo 1,67 +£0.579mopsuz 13.98 +2.34bhikmo
Grade of education 0.179 0.000* 0475 0.233
1 102 4.69+1.55 709+£1.13° 0.89+£0.68 1212+2.02
2 343 4.24+1.17 7.09+1.63 1.03+0.87 13.85+2.29
3 247 419+1.73 864+126° 0.99+0.82 1268+2.18
4 69 417+£1.19 7.04+1.22 091+£0.84 12.19+£2.16
Having the subject 0436 0.062 0.746 0.106
of IMD in their
curriculum.
Yes 354 498+1.56 7174114 0.96+0.15 1332+2.28
No 407 4.89+152 716+1.17 0.98+0.58 13.04+2.32

2b pifferent letters indicate significant difference between groups (p<0.05)
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Discussion

It is aimed in the study; assessment of knowledge and
awareness level of healthcare professional candidate stu-
dents on inborn metabolic diseases. The level of exposure
to awareness raising campaigns, education department
and class level were determined as the factors affecting
the knowledge level of health professionals.

Healthcare professionals play a key role in diagno-
sis, treatment, and follow-up [17]. However, it has been
reported that they have difficulty providing support to
these patients due to their insufficient level of knowl-
edge about IMD [18]. It was determined that health sci-
ences students were also inadequate in providing care to
patients with IMD [15]. Moreover, recently, it has been
highlighted that health sciences students have underesti-
mated the epidemiology of IMD [19]. It has been shown
that in one study, students believe that it is more impor-
tant to prioritize common diseases in regard to health
expenses, since IMDs affect a relatively small share of the
population, as well as having an insufficient understand-
ing of IMDs [20].

Increasing the level of knowledge and awareness of
healthcare professionals working in the field of IMD is
important in terms of public health as well as improving
the effectiveness of healthcare services in general. Turkey
is in a risky situation in terms of IMD due to consanguin-
eous marriages, and providing early diagnosis and treat-
ment services and ensuring follow-up is an extremely
important issue that should not be overlooked. Hence,
this study was planned and conducted to measure the
level of knowledge of health sciences faculty students
about IMD and to evaluate the factors affecting it [21].

In our study, when the IMD awareness status of indi-
viduals was evaluated, it was shown that more than half
of them had heard of these diseases before, and the main
source of information was social media. Social media is
one of the most powerful communication and learning
tools of the last period; through social networking sites,
users can access a wide variety of information, including
texts, videos, images, sounds, and the best professionals
in their field [22]. It is well documented that almost all
health sciences students (99.1%) use social media to sup-
port learning, which is associated with high academic
achievement [23]. In another study evaluating the level of
knowledge about IMD in health sciences students, simi-
lar to our findings, the majority of students reported that
they used the internet to increase their knowledge about
IMD [11]. It is predicted that implementing a formal cur-
riculum for IMDs through verified and reliable websites
or online classes will result in highly effective learning.

In our study, it was also found that the rate of individu-
als who had heard of rare disease organizations/plat-
forms before was lower than the rate of having heard of
IMDs. Compared to other countries, phenylketonuria,
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which is an IMD, is one of the highest incidence in Tur-
key [24, 25]. Newborns born in university hospitals in 27
cities in Turkey have been screened for phenylketonuria
since 1986, and since 2006, a phenylketonuria newborn
screening program has been implemented by the Minis-
try of Health throughout the country [10, 26]. When rare
diseases are considered, awareness has increased recently
thanks to patient associations around the world, and in
2019, some associations were united under the umbrella
of the Rare Diseases Network, and the problems expe-
rienced started to be addressed [27]. Likewise, in our
country, a parliamentary commission titled “Treatment
and Care Methods for ALS (amyotrophic lateral sclero-
sis), SMA (spinal muscular atrophy), DMD (duchenne
muscular dystrophy), MS (multiple sclerosis) and Other
Diseases of Unknown Treatment and Detection of Dis-
eases” was established in the Turkish Grand National
Assembly in 2019 [28]. While there has been widespread
awareness regarding the definition of rare diseases in the
recent past, the term IMD is older, which is reflected in
our results, as the names of rare disease organizations/
platforms have been heard less frequently.

In our study, it was shown that few individuals encoun-
tered an awareness-raising campaign about IMD and that
these individuals’ IMD screening/diagnosis, follow-up,
and total knowledge scores were higher than those who
did not. Although data measuring such effects on IMD
have not yet been published, recent studies in the field of
health have shown that campaigns result in an increased
level of knowledge [29, 30]. In an awareness-raising cam-
paign conducted in Italy on oral cancers in adolescents,
it was found that such planning was appreciated among
young students and provided effective results as a strat-
egy to increase knowledge [29]. In an internet-based
study on hearing loss involving Germany, Australia, Swe-
den, and the United Kingdom, increased awareness was
demonstrated in online campaigns [30].

In our study, phenylketonuria (PKU), galactosemia, and
glycogen storage diseases were identified as the top three
most common IMDs. In a study conducted on health sci-
ence students in Malaysia, biotinidase deficiency, phenyl-
ketonuria, and urea cycle diseases were ranked among
the top three [11]. The prevalence of IMD varies among
countries [24], which is thought to affect the frequency
of hearing IMD. Since our country has the highest preva-
lence of PKU in the world, PKU has been stated as the
most common disease.

When the knowledge levels of the individuals were
evaluated, our findings were similar to the findings of
recently published Saudi Arabia and Malaysia studies,
concluding that both health and non-health sciences stu-
dents lacked knowledge about the diagnosis and treat-
ment of IMD [11, 14].
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In a cross-sectional study by Alqrache et al.(14) in
Saudi Arabia, it was shown that students in the fields
of medicine and other health sciences did not have suf-
ficient knowledge about IMD and its management, and
the fact that IMD is a hereditary disease, its etiology,
and clinical features were determined as the subjects on
which the students had insufficient knowledge. In the
study, the hereditary nature of these diseases and the
importance of routine newborn screening programs and
treatment were highlighted, and it was suggested that to
increase awareness, education programs should be estab-
lished [14].

It was also shown in this study that the most inad-
equate knowledge was about treatment, whereas knowl-
edge about diagnosis and follow-up was found to be
better. It was determined that in other studies [11, 14],
the incidence and complications were evaluated in detail,
but the treatment issue was not questioned.

In a study by Domaradzki et al. [15] with 350 medical
students in Poland, 95.4% had inadequate or very poor
knowledge about rare diseases, and 92.2% had inad-
equate or very poor knowledge about the care of their
patients. In contrast, almost half (45.7%) believed that it
was not necessary to include a course on rare diseases in
the medical curriculum.

In a study by Vandeborne et al. [31] in Belgium, 86% of
general practitioners and 72% of pediatricians had insuf-
ficient knowledge about rare diseases.

Only 40% of pediatricians in Australia, who were asked
about their education and needs regarding rare diseases,
stated that NHs adequately covered their undergradu-
ate education and that they received information in their
daily clinical practice through consultation with their col-
leagues, web-based resources, textbooks, and cell phone
or tablet applications. stated [32].

Dharssi et al. [33], in their review of national rare dis-
ease policies of 11 countries, including Turkey, discussed
the concepts of raising awareness, encouraging research,
establishing specialized centers in the field, and strength-
ening patient organizations in their solution suggestions.

In our country, Biilbiil et al. [34] evaluated the aware-
ness of Fabry disease among medical doctors, showing
that their level of knowledge was inadequate, and the lack
of simple training methods and algorithms was suggested
as the reason for inadequacy.

It has been shown that one out of every three IMD
patients needs to wait more than two years to receive
a correct diagnosis [35], and in another study, it was
reported that 37% of patients with IMD were diagnosed
after the age of 16 [36]. Not only pediatricians and family
physicians but also many other branches, such as inter-
nal medicine, dermatology, physiotherapy and rehabilita-
tion, orthopedics, and neurology, should raise awareness
for individuals whose life expectancy is prolonged with
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early diagnosis and treatment. It is known that in many
countries, there is no adult subspecialty training specific
to IMDs [37].

In previous studies, it has been determined that female
individuals have higher levels of knowledge about IMD
due to their awareness of genetic tests and intense mater-
nal instincts [14, 38, 39]. However, in this study, it was
shown that although most of the individuals were women
(97.7%), their level of knowledge was insufficient to a
great extent, and it was determined that the factors of
the department where they were educated and the situ-
ation of encountering awareness-raising campaigns were
determinative.

In a study conducted in different fields, it was found
that there was no difference between the knowledge lev-
els of students in health sciences, dentistry, and pharmacy
departments about IMD [11], but in our study, a differ-
ence was found between health sciences departments.

When the difference in terms of grade level was evalu-
ated, the level of knowledge about treatment differed
between the 1st and 3rd grades. In the third-grade cur-
riculum, nutrition and dietetics students take 15 h of the-
oretical and practical coursework within the scope of the
nutritional therapy in pediatric diseases course on IMDs,
and it is possible to attribute the increased level of knowl-
edge in the third grade to this experience.

In our study, however, it was shown that the inclusion
of IMD in the curriculum did not affect knowledge lev-
els. Only in the curriculum of the department of nutri-
tion and dietetics are solutions on case examples of
nutritional therapy and IMDs taught practically; in other
departments, lectures on the subject are conducted
theoretically for 4—6 hours in the total curriculum. It is
generally discussed in the ‘nutrition’ course given by the
faculty members of the nutrition and dietetics depart-
ment within the compulsory course in the midwifery and
child development program. In addition, IMD is covered
in general terms in the “diseases in newborns” course in
the midwifery and child development departments and
in the “genetics” course on hearing problems in the audi-
ology department. Since health management and social
work programs are fields of social sciences, their curri-
cula include the economic and social burden of diseases,
whether they constitute a disability or not, and do not
include disease issues specific to IMD.

It is thought that curriculum planning supported by
practice, in which not only the subjects related to the
department but also the basic issues about the IMD are
handled in more detail, may be beneficial. Public health
policies should focus on raising the level of awareness
of this issue in all segments of society, as well as train-
ing health professionals to work in this field. To control
inborn metabolic diseases, it is thought that integrat-
ing programs into the curricula of universities that train
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health professionals within the framework of competen-
cies of the programs and increasing social awareness may
be beneficial. In addition, there are also data indicating
that students acquire knowledge about IMDs mostly out
of interest or intellectual curiosity [15].

In the study by Farndon et al. [40], in which they evalu-
ated genetic education and awareness, they determined
that it would be important to explain its clinical signifi-
cance before giving the information to physicians. In
the evaluations made in Spain, it has been shown that
it is necessary to implement actions aimed at collecting
and disseminating existing information and resources
on rare diseases, training the specialists providing pri-
mary healthcare services for diagnosis and referral to the
appropriate center, and increasing the accessibility of the
teaching staff dealing with children in this group to basic
health information [41].

Conclusions

The study revealed a need for immediate action to
improve awareness of and knowledge about IMD among
health science students in our country. Our findings
are hoped to be a steppingstone toward increasing the
number of studies to be conducted in other health and
medical faculties in the future, as well as increasing the
knowledge of future health professionals in the country
regarding IMD. It will be of great value in future studies
to conduct a more detailed analysis of factors influencing
awareness and knowledge regarding IMD.

The treatment of IMD is performed by a multidisci-
plinary team in pediatric metabolism centers of children’s
hospitals as an approach to acute metabolic deterioration
and long-term treatment. The presence of health profes-
sionals such as a pediatric metabolism doctor, a dietitian
specialized in IMD, a child development specialist, a
physiotherapist/occupational therapist, a midwife/nurse,
an audiologist, and a social worker in the team is crucial
for effective treatment.

This is the first study to assess the level of knowledge
and awareness of healthcare professionals such as dieti-
cians, midwives, child development specialists, occupa-
tional therapists, audiologists, and social workers/health
administrators who may play a role in the future treat-
ment of IMD. There is a need for more comprehensive,
multicentered studies in this field in the future, including
physicians, pharmacists, physiotherapists, and nursing
students. The tests used to measure the knowledge and
awareness levels of future health professional students
about inborn metabolic diseases are insufficient [12].
The effects of different test methods and the content of
the education curriculum on the level of knowledge in
faculties providing education in the field of health in
international country examples were evaluated. How-
ever, there are differences between the tests and methods
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applied [42]. This study is the first to measure the knowl-
edge level of inborn metabolic disease among health
professional students in Turkey. Our study, which shows
the data results in our country where the prevalence of
IMD is known, will also raise awareness in international
Health undergraduate education curriculum regulations
in countries where IMD is observed frequently.

Limitations of study

The study was conducted as a single center and could
have been considered national data if it had been planned
to include the faculties of health sciences of all univer-
sities. Despite these limitations, this is the first study to
evaluate the level of knowledge and awareness of pro-
spective health professionals in terms of IMD. There are
few studies in the literature on patients, doctors, nurses,
pharmacists, and physiotherapists regarding rare/genetic
diseases, whereas there is no study that addresses dieti-
cians, midwives, child development specialists, audiolo-
gists, occupational therapists, social workers, and health
administrators who are included in the scope of this
study. The role of future health professionals in the IMD
care process is of great importance in controlling these
diseases in Turkey. Furthermore, since this is a study con-
ducted on health professionals, it will benefit the educa-
tion of all women of childbearing age. It will shed light on
the future in terms of revealing changes in the curricu-
lum of universities that train different health profession-
als to improve IMD knowledge and awareness within the
framework of their professional.
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