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Introduction: In this study, it was aimed to measure and investigate the level of awareness about SMA disease in individuals 
aged 18–65 in Turkish society. We believe that the obtained data will contribute to epidemiological studies and literature.
Methods: A total of 2920 individuals between the ages of 18–65 who were compos mentis were included in our study. In 
the study, the data collected through online applications were analyzed by using a questionnaire consisting of 2 parts and a 
total of 24 questions. Data analysis was performed using the SPSS version 25 package program.
Results: A decrease in the level of awareness about SMA disease is observed with increasing age (p=0.0001), individuals with 
higher education levels are more conscious about SMA disease (p=0.0001), individuals with knowledge about SMA types 
have received undergraduate and graduate education (p=0.0001), it was determined that 38% of the volunteers thought 
that SMA disease could be treated with this method. It was determined that 75% of the individuals participating in the study 
could not be diagnosed with SMA disease early, 20.12% thought that SMA disease could be treated with gene therapy, and 
that they were aware of the fact that Ministry of Health covered the treatment of certain types of SMA patients.
Discussion and Conclusion: Based on these results, it is understood that individuals who have consanguineous marriages do not 
know that consanguineous marriages have an effect on SMA disease. Awareness about SMA increases as you go east. We attribute 
this to the high number of patients in those regions. When the individuals with knowledge about gene therapy and SMA were 
compared, it was determined that 28,09% of the individuals had knowledge about both gene therapy and SMA disease. Today, the 
fact that news and social media posts about SMA disease and gene therapy are thought to have an impact on this result.
Keywords: Public awareness level; SMA; SMN1; SMN2.

Spinal muscular atrophy (SMA) is an autosomal recessive 
neuromuscular disease that occurs as a result of mutations 

in the survival motor neuron (SMN) gene[1,2]. The pathogen-
esis of the disease is not fully known. Nevertheless, SMA is a 
disease in which spinal cord anterior horn cells and brainstem 
motor nuclei are involved and whose pathology can be ex-
plained by rapidly progressive, programmed cell death. There-
fore, SMA affects the life-long functional status of children[3]. 
Approximately 94% of SMA patients carry homozygous SMN1 
exon 7 deletions, regardless of disease severity. SMA is the 
most common genetic cause of death in childhood and the 
second most common autosomal recessive disease in hu-
mans[4]. For type-1 SMA, the incidence has been reported as 
1/25,000 and the prevalence as 1/80,000[5]. SMA is a neuro-

muscular disease caused by abnormally low expression levels 
of the SMN protein. Traditionally, low levels of SMN have been 
thought to cause selective death of lower motor neurons, 
leading to denervation and atrophy of skeletal muscles. How-
ever, numerous recent studies suggest that SMA may be a 
multisystem disorder rather than just a disease of lower motor 
neurons. There are some promising treatments for SMA, but 
targeting treatment effectively to all affected cells and tissues 
remains a major challenge[6]. In humans, besides SMN2 du-
plications, two SMN-independent protective modifier genes 
can greatly influence SMA severity. Asymptomatic individu-
als with homozygous SMN1 deletions and only three or four 
copies of SMN2 have recently been reported[7]. Identifying 
and characterizing the pathological changes occurring in all 
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cell types and tissues affected by SMA is crucial for the suc-
cessful development of new SMA therapeutics[8,9]. An alterna-
tive treatment strategy for SMA is gene replacement therapy. 
In 2019, the FDA approved intravenous administration for the 
treatment of patients with SMA in their first two years of life, 
regardless of disease severity[10]. In this study, it was aimed to 
measure and investigate the level of awareness about SMA 
(Spinal Muscular Atrophy) disease in individuals between the 
ages of 18-65. 

Materials and Methods 

Study Design

A total of 2920 volunteers between the ages of 18-65, living 
in the Republic of Türkiye, who are mentally stable, were 
included in the study. The study was approved by the T.C. 
Health Sciences University Hamidiye Scientific Research 
Ethics Committee on 29.01.2021 with the meeting number 
2021/4 and the decision numbered 4/17, and was carried 
out in accordance with the Declaration of Helsinki. A ques-
tionnaire consisting of 2 parts and a total of 24 questions 
was used in the research. In the first part of the question-
naire, there were demographic questions consisting of 5 
items, and in the second part, there were questions con-
sisting of 19 items related to the level of awareness about 
SMA (Spinal Muscular Atrophy) disease in Turkish society. 
Research data were collected using online applications.

Statistical Analysis

The analysis of the data was carried out using the SPSS 25 
package program. Percentage and frequency values for cat-
egorical variables, and arithmetic mean and standard devi-
ation or median, minimum and maximum values according 

to their conformity with normal distribution for quantita-
tive variables, were presented. Comparisons between two 
independent categorical variables were evaluated with the 
chi-square test. For the data conforming to the normal dis-
tribution, independent sample t-test was used to compare 
categorical variables with two categories and quantitative 
variables, and one-way analysis of variance (ANOVA) was 
used to compare variables with more than two categories 
and quantitative variables. In the analysis of the relation-
ship between two quantitative variables, the data showing 
a normal distribution were analyzed with Pearson's correla-
tion. Type I error rate (α) was taken as 0.05 in the study[11]. 

Results
As a result of the survey study, it was determined that the 
awareness about SMA disease was higher in individuals with 
higher education levels (p=0.0001) (Table 1), and the level 
of awareness about SMA disease decreased with increas-
ing age (p=0.0001) (Table 2). It was determined that 38% 
of the volunteers thought that SMA disease can be treated 
with "gene therapy", regarding the level of awareness in 
the society about the treatment of SMA disease (Table 3). 
When individuals who had and did not have knowledge 
about both SMA disease and gene therapy were compared, 
28.09% of the individuals had knowledge about both gene 
therapy and SMA disease, and 30.16% thought that SMA 
could be treated with gene therapy (Table 4). It was de-
termined that 75% of the individuals participating in the 
study thought that SMA disease could not be diagnosed 
early, 20.12% thought that it could be treated with gene 
therapy and that the Ministry of Health covers the treat-
ment of certain types of SMA patients (Table 5). As a result 
of the examination of the effect of geographical region and 

Table 1. Comparison of education level and level of awareness about SMA disease

     Having Knowledge About SMA Disease

Education Level    Participant's Answer    Total Number of Participants (N) p

   Yes    No

  (N)  %  (N)  %

Primary school 7  70.00  3  30.00 10 *0.0001
Middle school 10  30.30  23  69.70 33 
High school 28  35.90  50  64.10 78 
Associate degree 264  51.26  251  48.74 515 
Bachelor degree 1450  68.95  653  31.05 2103 
Postgraduate 123  68.71  56  31.29 179 

In the evaluation made by applying the Pearson Chi-square and One-way ANOVA test, it is seen that the awareness about SMA disease is higher in 
individuals with higher education levels.
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Table 2. Comparison of the relationship between age and awareness of SMA disease in the community

       Having Knowledge About SMA Disease 

Age    Participant's Answer    Total Number of Participants (N) p

   Yes    No

  (N)  %  (N)  %

18-24 1338  66.80  665  33.20 2003 *0.0001
25-34 378  66.67  189  33.33 567 
35-44 94  49.47  96  50.53 190 
45-55 58  46.03  68  50.97 126 
56-65 13  41.93  18  58.06 31 

In the analysis made by applying the Pearson Chi-square test, it is observed that the level of awareness about SMA disease decreases with age.

Table 3. Level of Awareness in the Community Regarding the Treatment of SMA Disease with Gene Therapy

Distribution of individuals with knowledge about  Individuals' thoughts on the treatment of SMA disease with  
gene therapy   gene therapy

Participant's Answer (N) % Participant's Answer (N) %

I have information 1223 41.9 Yes It is treatable 1111 38.1
    No It cannot be treated 73 2.5
I don’t have information 1696 58.1 I have no idea 1735 59.4

* Frequencies.

Table 4. Comparison of Individuals with and Without Knowledge of SMA Disease and Gene Therapy

A) Having Knowledge About SMA Disease      B) Can SMA disease be treated with gene therapy?

   Yes   No   I have  Total p   Yes   No   I have no 
         no idea            idea  Total p

  (N)  % (N)  % (N)  % (N)   (N)  % (N)  % (N)  % (N)

Have information about gene therapy about SMA disease?   Do you have knowledge
Yes 820  67.05 44  3.60 359  29.35 1223 *0.0001 Yes 880  46.76 56  2.97 946  50.27 1882 *0.0001
No  291  17.16 29  1.71 1376  81.13 1696  No 230  22.20 17  1.64 789  76.16 1036 

A) *According to the results of the evaluation using the Pearson Chi-Square test, when the individuals who had knowledge about gene therapy and SMA 
were compared, it was seen that 28.09% of the individuals had knowledge about both gene therapy and SMA disease; B) When the opinions of individuals 
about SMA disease and whether this disease can be treated with gene therapy were compared, it was seen that 30.16% thought that SMA could be treated 
with gene therapy.

Table 5. Comparison of individuals' knowledge that SMA disease can be treated with gene therapy and that the Ministry of Health covers 
the treatment of certain types of SMA patients

Do you know that the Ministry of Health covers the treatment of certain types of SMA patients? 

   Yes   No  Total p

  (N)  % (N)  % (N)

Can SMA disease be treated with gene therapy?
 Yes 587  52.88 523  47.12 1110 *0.0001
 No 42  57.53 31  42.47 73
 I have no idea 494  28.47 1241  71.53 1735

*According to the evaluation made by applying the Pearson Chi-Square test, it is seen that 20.12% of the individuals participating in the study both think 
that SMA disease can be treated with gene therapy and are aware that the Ministry of Health covers the treatment of certain types of SMA patients.
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educational status on the status of consanguineous mar-
riage, it has been shown that Central Anatolia, Eastern Ana-
tolia, Southeastern Anatolia, Black Sea and other regions 
are related with consanguineous marriages. However, it 
was determined that the low level of education also had an 
effect on consanguineous marriages (Table 6).

Discussion
A negative correlation was found between consan-
guineous marriages and the thought that consanguineous 
marriages had an effect on SMA disease. Based on these 
results, it is understood that individuals who had consan-
guineous marriages did not know that consanguineous 
marriages had an effect on SMA disease. Awareness of 
SMA increases as headed east. We attribute this to the high 
number of patients in those regions. When the individu-
als with knowledge about gene therapy and SMA were 
compared, it was determined that 28.09% of the individ-
uals had knowledge about both gene therapy and SMA 
disease. Today, news and social media posts about SMA 
disease and gene therapy are thought to have an impact 
on this result. A positive correlation was found between a 
known genetic disease and the individual's knowledge of 
SMA. This is because individuals with genetic diseases are 
thought to be more interested in such diseases. Based on 
the determination that individuals who had knowledge 
about SMA types have received undergraduate and grad-

uate education, it is necessary to train medical students 
in the early period, especially on the subtypes of the dis-
ease, its treatment and gene-therapy. It has been deter-
mined that as the level of education increases, there is a 
decrease in consanguineous marriages and an increase 
in individuals who think that consanguineous marriages 
have an effect on SMA disease.
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