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Abstract

Introduction. Public awareness of spinal muscular atrophy (SMA) in children and the importance of genetic counseling
during family planning represent key factors in the prevention and early diagnosis of this disease.

Objective. To assess the level of public awareness regarding spinal muscular atrophy in children and the significance of
genetic counseling in family planning.

Materials and Methods. A cross-sectional study was conducted among 315 respondents. Statistical analysis was
performed using SPSS software (version 26.0). Histograms and the Kolmogorov—Smirnov test were applied to assess the
normality of distribution for all variables. Given the non-normal distribution, non-parametric statistical methods were used.
Quantitative continuous variables are presented as medians and percentiles, while dichotomous variables are presented as
proportions (absolute numbers). Results with p < 0.05 were considered statistically significant.

Results. According to the findings, only 47.6% of respondents had ever heard of spinal muscular atrophy (SMA). Among
respondents, 64.1% indicated that in the future they plan to have children with their spouse or partner. A total of 58% expressed
willingness to undergo genetic counseling, including genetic testing for SMA-related gene mutations.

However, only 35.6% of respondents were aware of the main clinical symptoms of SMA in children (such as muscle
weakness, lethargy, weak sucking reflex, motor developmental delay, and breathing difficulties), which would enable timely
suspicion of the disease and earlier referral to medical specialists.

Conclusion. Thus, the level of public awareness regarding spinal muscular atrophy remains low and requires educational
efforts and broader dissemination of information about this disease.
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Pestome
OLLEHKA YPOBHA OCBEAOMJIEHHOCTU HACENEHUA ABAUCKOM
OBJIACTU O CTUHANBbHOU MbLILWLEYHOU ATPO®UN Y AETEN
U BAXXHOCTU FTEEHETUYECKOIo KOHCYJIbTUPOBAHMA
nPn NNAHUPOBAHMU BEPEMEHHOCTM
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1 HAO "MeauumHckui yHuBepcuteT Cemein”, r. Cemeir, Pecny6nuka KasaxcraH;
2 HAO "MeauumHckuin yhuBepcuTteT ActaHa', r. ActaHa, Pecny6nuka KasaxcTaH.

Beepenue. OcBe1OMMEHHOCTb HACeneHUst O CUHaNbHOM MblleyHol atpocim (CMA) y aeTelt U BaxHOCTb reHETUHECKOro
KOHCYIbTUPOBAHWS MPU NIAHPOBaHWM CEMbU SBNSIOTCS KMIOYEBBIMU (pakTopami MPOUNAKTUKA U PaHHel QUarHOCTUKW 3TOro
3abonesanus.

Lenb. OueHnNTb ypoBEHb OCBEAOMIEHHOCTM HACENeHMs O CTIMHANbHOM MbILLEYHON aTpodui y AeTen U 3HayeHue
EHETUYECKOrO KOHCYNbTUPOBAHUS MPY NMaHUPOBAHUM CEMbMU.
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Marepuanbl n metoabl. bbino npoeeneHo nonepeyHoe uccnepoBanue cpean 315 pecnoHpeHToB. CTaTUCTUYECKMI
aHanu3 NpoBoAMNCA C Mcnonb3oBaHneM nporpammel SPSS (Bepeust 26.0). [ins oLeHK1 HOPManbHOCTY pacnpesenequns Beex
nepemMeHHbIX MCMOMb30BaNUCh rMcTorpammbl 1 Tect KonmoropoBa—CMypHOBa. YuuTbiBas HEHOPManbHOE pacnpeneneHue,
Oblnn  MCMONB30BaHbI HenapameTpuyeckne craTucTuyeckue Metogbl. KonmyecTBEHHble HEMpepbIBHbIE MEPEMEHHbIE
NpeLCTaBneHbl B BUAE MeAMaH W MPOLEHTUMEN, a AUXOTOMUYECKUE NEPEMEHHBIE — B BUAE Aonen (abCoMKTHBIX YMCen).
PesynbTatbl npun p < 0,05 cumtannch CTaTUCTUYECKU 3HAYUMBIMMY.

Pesynbtatbl. CornacHo monyyeHHbIM AaHHbIM, TONbKO 47,6% PecnoH4EHTOB Korga-nubo crbiwanu O ClMHaNbHON
MblweyHon atpogmm (CMA). Cpean pecnoHpeHToB 64,1% ykasanu, 4to B Oyayllem NNaHupyloT WUMETb AeTeir C
cynpyrom/naptHepoM. 58% BbIpa3vnM TOTOBHOCTb MPOWTW TEHETUYECKOE KOHCYNbTUPOBAHWE, BKMIOYAs rEHETUYECKOE
TECTMPOBAHME Ha Hann4me reHHbIX MyTauui, cBsizaHHbIx co CMA.

OpHako Tonbko 35,6% pecnoHAeHTOB Bbinu 0CBeAOMITEHbI 00 OCHOBHBIX KIMHMYECKMX cumnTomax CMA y neTeit (Takux
KaK MblLLeYHas cnabocTb, BANOCTb, 0CNabneHHbIN cocaTenbHbli pedneke, 3aaepkka MOTOPHOMO PasBUTUS W 3aTPYAHEHHOE
AblXaHue), YTo No3BONKO 6bl CBOEBPEMEHHO 3anof03pHTL 3ab0neBaHne 1 HaNPaBUTb NALMEHTA K BpaYy-CreLmanicTy.

3aknioyeHme. Takum 06pa3oM, ypoBeHb OCBEAOMMEHHOCTH HACENeHUs O CrIMHANbHON MbILLEYHON aTpodun ocTaeTcs
HW3KUM U TpebyeT NpocBETUTENLCKOM paboThl 1 Boree WMPOKOro pacnpocTpaHeHust MHgopmaLmm 06 aTom 3abonesaHuy.

Knroyesnble cnosa: cnuHanbHas MbieyHasi ampoghus, opchaHHble 3abonegaHusi, eeHemuUYeCcKUe HapyweHUs, Mymauyusi.
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Kipicne. bananapgarbl xyIblH OynLUbIKET aTPOPMACHI Typaribl XoHE XKyKTiNiKTi ocnapnay KesiHaeri reHeTUKanbIk KEHEC
GepyaiH, MaHpI3abInbiFbl KeHIHAEr XanbikTbiH, Xxabapaap 6onybl atanFaH aypyablH angblH any MeH epTe AuarHoCTUKanay
YLUiH Heriari hakTopnapabiH, Oipi 6onbin Tabbinas!.

3eptTeypin, Makcatbl: bananapgarbl XynbiH OynibIKET aTpodusichl Typarbl XaHe XKyKTiNiKTi xocnapnay KesiHae
reHeTuKarblk, keHec 6epyaiH, MaHbI3AbIbIFbl )KeHIHAE XanblkTbiH xabapaapnbik aeHreniHe bara bepy.

Matepuangap MeH agictep: 315 pecrnoHaeHTTiH, KaTbiCybIMeH BipMe3eTTiK KenaeHeH, 3epTTey Xypriingi. CtatucTukanbik,
Tangay SPSS Gargapnamanbik, kamTamachisganabipybl (26.0 Hyckachl) apkbinbl opbliHaangbl. bapnbik, aitHbiMansinapablH,
TapanyblHbIH, KaNbIMTbINbIFLIH TEKCEPY YLUiH IMCTOrpamMmanap xaHe Konmoropos-CMUpHOB KpuTepuii KongaHbIngbl. TapanyablH,
KanbiMTbl TypoeH aybITKpiFaHbIH eckepe OTbIpbin, MapaMeTpiik emec CTaTUCTUKarblk oaAicTep naiganaHbingbl. bisgin
HOTWKENEPAE CaHObIK, Y3QiKCi3 aiHbIManbinap MeavaHa XoHe MPOLEHTUNbOep TypiHae, an ANXOTOMUSIIbIK, aiHbIManbinap
ynectep (abcontoTTik caHbl) TypiHae kepceTingi. p=0,05 MaHi cTaTUCTMKanbIK TyprblaaH MaHai Aen ecentengi.

Hatkenep: ArnbiHFaH HaTVKernepre Calkec, peCcrioHaeHTTepAiH, Tek 47,6%-bl XyIbiH OyNLUBIKET aTpOdmMsCI Typanbl ECTIreH.
PecnonpeHTTepmiH, 64,1%-bl 6onawaxTa xybanbiMeH Hemece CepikTeCIMEH XKyKTIMKTi xocnaprnayabl ke3aenTiHiH atan eTTi. 58%
PECMOHAEHT FEHETUKArbIK, KEHEC anyFa XaHe XKymblH OyMLUbIKET aTpOUACHIH TyAbIpaTbiH MyTaLMSIbIK FEHAEPA aHblkTayFa
apHarnFaH reHeTuKarbIK TECT TancbIpyFa AanblH exeHiH Binpipai. PecnoHaeHTTepain, Tek 35,6%-bl 6ananapaars! XyrbiH OynibIKeT
aTpoduACkIHbIH, Heriari GenrinepiH 6ineTiHiH kepceTTi, Byn aypyabl YakbITbirbl Ky4iKTEHYTe XaHe Aep KesiHae gapirepre xyriHyre
KeMekTecep eqi.

KopbITbiHAbINap: Ocbinaniua, XanblKTbiH, XymblH OynwbIKeT aTpoduscel Typansl xabapaapnbik, AeHreni ToMeH 0onbin
Tabbinagpl xaHe Oyn aypy Typanbl aknapaTTaHablpy MEH TYCIHAIPY XXyMbICTapbIH KyLIenTy i Tanan eTeai.

TyliHOi ce30ep: XynbiH Bynuibikem ampoghusicbl, CUPeK ke3decemiH aypynap, eeHemuKarblk aypynap, Mymauyusl.

Haiiexkces ywin: Kypmawesa A.T., Xucmemosa 3.A., Mykywesa A.M., Cussbexosa 3.C., Axmemosa K.M. Abait 06nbichbi
XankplHbIH, Gananapgarbl XyrblH OyNWbLIKET aTPOPUACHI Typarsibl XoHe XyKTiMiKTi )ocnapnay KesiHaeri reHeTUKanbIK, KeHec
BepyaiH, MaHbI3AbINbIFLI XeHiHaer aknapaTTaHy gexrein 6aranay // Foinsim xaHe JeHcaynblk cakray. 2025. Vol.27 (5), b.
120-126. doi 10.34689/SH.2025.27.5.015
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Introduction

Spinal muscular atrophy (SMA) is a severe hereditary
disease characterized by degeneration of motor neurons and
progressive muscle weakness. With the growing availability
of genetic testing, the level of public awareness of hereditary
diseases and the possibilities for their early detection are
becoming increasingly important. The present study is aimed
at examining the awareness of SMA among different social
groups as well as identifying the factors that influence the
level of knowledge.

Spinal muscular atrophy (SMA) represents a group of
genetic neuromuscular disorders that lead to progressive
weakness, muscle atrophy, and paralysis due to the
degeneration of motor neurons in the spinal cord [1]. In most
cases, the cause of degeneration and death of alpha motor
neurons in the spinal cord is a mutation in a specific region
of chromosome 5 DNA, known as the SMN1 gene (survival
motor neuron 1 gene), located at 5q11.2—q13.3 [1,2]. Under
normal conditions, this gene regulates the synthesis of the
SMN protein, which plays a critical role in the metabolism of
motor neurons. Mutations in this gene result in insufficient
SMN protein production, leading to progressive loss of spinal
motor neurons and ultimately severe disability [3].

SMA is one of the most common conditions among so-
called rare diseases, with a prevalence ranging from 1 in
6,000 to 1 in 10,000 live births worldwide [2]. Approximately
1 in 40 individuals is an asymptomatic carrier of the SMA
mutation [2]. This inheritance pattern highlights the
importance of genetic counseling as a preventive tool. As
Alkuraya (2013) notes, “genetics and genomic medicine
represent essential components of preventive healthcare,
and integrating genetic counseling into national health
systems is critical, especially in regions with a high
prevalence of recessive genetic diseases” [5).

Moreover, the importance of timely identification is
reinforced by clinical evidence. Dangouloff and Servais
(2019) demonstrated that “early treatment of patients with
spinal muscular atrophy significantly improves outcomes
when therapy is initiated prior to irreversible motor neuron
loss” [4]. This emphasizes the critical role of awareness and
early diagnosis.

In addition, population-level approaches are becoming
increasingly relevant. As Nazareth, Lazarin, and Goldberg
(2015) highlight, “carrier screening has undergone a
paradigm shift in recent years, moving from ethnicity-based
testing to expanded universal panels, reflecting the
increasing need for population-level approaches to genetic
disease prevention” [6]. This perspective underscores the
necessity of broad educational initiatives and carrier
screening programs to reduce the risk of severe genetic
diseases such as SMA.

Objective To assess the level of public awareness of
spinal muscular atrophy (SMA) in children and the
significance of genetic counseling in family planning.

Materials and Methods

A cross-sectional study was conducted using the online
platform Google Forms. The study population consisted of
residents of the Abai region. The survey was carried out from
February 1, 2025, to March 25, 2025. The study was
reviewed and approved by the Ethics Committee of Non-
Commercial Joint Stock Company "Semey Medical

University" (Protocol No. 2, dated December 12, 2023). All
respondents were informed about the aim of the study.
Participation was voluntary and anonymous.

The questionnaire consisted of 15 items, including: 6
sociodemographic questions (gender, age, marital status,
education, presence and number of children), 4 questions on
the importance of genetic counseling during pregnancy, 5
questions assessing awareness of SMA.

Inclusion criterion: residents of the Abai region aged 18
years and older.

Exclusion criterion: minors residing in the Abai region.

Quantitative data were tested for homogeneity of
distribution using the Kolmogorov—Smirnov test. Based on
the results, quantitative data are presented as medians.
Qualitative data are described in absolute numbers and
percentages.

For statistical analysis, descriptive statistics and the
Pearson x* test (table 3) were applied to examine
associations between education and SMA awareness, as
well as between gender and awareness. In addition,
Cramer's V test (table 2) was used to assess the strength of
associations  between categorical variables. Data
visualization was performed using distribution charts.

Results

A total of 315 respondents participated in the study, of
whom 65 (20.6%) were men and 250 (79.4%) were women.
The median age was 35-40 years, and the median number
of children among respondents was 2. By educational level,
214 respondents (67.9%) reported having higher education.
Regarding marital status, 195 (61.9%) were married. In
addition, 232 respondents (73.7%) had children. When
asked about family and pregnancy planning, 202
respondents (64.1%) stated that they intended to plan
pregnancy with their spouse in the future (Table 1).

During family planning and pregnancy, 184 respondents
(58.4%) expressed willingness to undergo genetic
counseling, including genetic testing for mutations causing
spinal muscular atrophy. However, awareness about SMA
remained limited: 161 respondents (51.1%) did not know that
spinal muscular atrophy is inherited. 182 respondents
(57.8%) did not know that a person can be an asymptomatic
carrier of the SMA mutation. 173 respondents (54.9%) were
unaware of the main symptoms of SMA in children (muscle
weakness, lethargy, weak sucking reflex, motor
developmental delay, and respiratory difficulties).

Thus, the table shows that none of the sociodemographic
factors (gender, age, education, marital status, presence of
children) had a statistically significant correlation with the
level of awareness of SMA. Statistical analysis using the
Pearson y? test showed no significant association between
the presence of children and willingness to undergo genetic
counseling. This indicates that having children does not
influence the decision to participate in genetic counseling.

Discussion

The present study revealed that awareness of spinal
muscular atrophy (SMA) among the surveyed population is
insufficient, and this lack of knowledge does not significantly
depend on gender or education level. These findings
highlight that informational gaps are widespread and not
confined to any particular demographic or social group.
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Table 1.
Knowledge of Spinal Muscular Atrophy and the Role of Genetic Counseling: Evidence from the Abay Region.
n % In %
1. Gender Male 65 20,6 9. If you do not yet have children, do you plan pregnancy
) Female 250 794 with your spouse in the future?
Total 315 100,0 Yes 202 64,1
18-25 years 62 19,7 No 60 19,0
25-30 years 39 12,4 Difficult to answer 53 16,8
2. Age 30-35 years 37 11,7 Total 315 100
' 35-40 years 45 14,3 10. If planning pregnancy, would you undergo genetic
40-45 years 47 14,9 counseling, including SMA testing?
50 and older 85 27,0 Yes 184 58,4
Total 315 100,0 No 63 20,0
No education 4 1,3 Difficult to answer 68 21,6
Higher . 214 67,9 Total 315 100,0
3. Education Hncomplete higher |31 9,8 11. Have you ever heard of spinal muscular atrophy
Secondary 27 8,6 (SMA)?
specialized Yes 150 58,4
Secondary 39 12,4 No 148 20,0
Total 315 1100,0 Difficult to answer 17 21,6
Marital status 7 2,2 Total 315 100,0
4. Marital Marrled _ 195 61,9 12. Do you know that SMA is inherited?
) Single (never married) |84 26,7 Y 140 44 4
L) Divorced 21 |67 = :
, ! No 161 51,1
Widowed 8 2,5 Difficult to answer 14 |44
5. Do you Yes 232|737 —
h. N 83 5 6, 3 13. Do you know that a person may be an asymptomatic
ave 0 ' carrier of the SMA mutation?
children? Yes 106 337
Total 315 100,0 ’
None 83 263 No_ 182 1578
One a1 14.0 Difficult to answer 27 8,6
6. If yes, how TWo 79 25’1 Total 315 100,0
many children? Three 65 20,6 14. Do you know that SMA and carrier status can be
Four or more 44 14.0 $ﬁgnosed with a blood test? — Ty
Total 315 [100 Nes T Teis
7. Do you know what “genetics” and “genetic diseases” are? 0 ’
Yes 278 88 3 Difficult to answer 22 7,0
No 20 63 Total 315 100,0
Difficult to answer 17 5.4 15.' Do you know the main symptoms of SMA in .
Total 315 100,0 children (muscle weakness, Iethgrgy, weak sucking
8. Do you think genetic counseling is important in family reflex, motor delay, tremor, respiratory problems)?
planning and pregnancy? Yes 112 35,6
Yes 84 267 No_ 173 1549
No 13 41 Difficult to answer 30 9,5
Difficult to answer 218 [69,2 Total 315 [100,0
Total 315 100,0

One of the key explanations for this outcome may be the
limited dissemination of information about rare genetic diseases
in public health campaigns, which predominantly focus on more
common conditions. Furthermore, the absence of systematic
premarital and preconception genetic counseling programs may
contribute to low awareness levels, even among highly educated
individuals. This underscores the need for nationwide initiatives
aimed at increasing public understanding of hereditary
disorders, particularly SMA, which is both life-limiting and
preventable in terms of risk through carrier screening.

The findings of our study are consistent with international
reports indicating insufficient knowledge of SMA and the benefits
of genetic counseling in different countries. For example, studies
by Dangouloff and Servais (2019) emphasize the critical role of
early detection and treatment, while Nazareth et al. (2015)
demonstrated that public awareness and trends in genetic
carrier screening remain suboptimal despite technological
progress. In contrast, in regions where genetic education and
premarital screening are well-established, such as in Saudi
Arabia (Alkuraya, 2013), awareness and participation in genetic
counseling are significantly higher.
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Table 2. Assessment of public awareness in Abai region regarding spinal muscular atrophy in children and the
importance of genetic counseling in family planning.

11.Have you ever heard of spinal muscular atrophy (SMA)?
Gender Yes No Difficult to answer |Total
Male 26 34 5 65
Female 124 114 12 250
Total 150 148 17 315

12. Do you know that SMA is inherited?

Yes No Difficult to answer |Total
Male 25 37 3 65
Female 115 124 11 250
Total 140 161 14 315

13. Do you know that a person may be an asymptomatic carrier of the SMA mutation?

Yes No Difficult to answer [Total
Male 16 42 7 65
Female 90 140 20 250
Total 106 182 27 315

14. Do you know that SMA and carrier status can be diagnosed with a blood test?

Yes No Difficult to answer |Total
Male 19 41 5 65
Female 102 131 17 250
Total 121 172 22 315

15. Do you know the main symptoms of SMA in children (muscle weakness, lethargy, weak|

sucking reflex, motor delay, tremor, respiratory problems)?

Yes No Difficult to answer |Total
Male 17 42 6 65
Female 95 131 24 250
Total 112 173 30 315

11. Have you ever heard of spinal muscular atrophy (SMA)?
Education Yes No Difficult to answer [Total
No education 3 1 0 4
Higher 104 98 12 214
Incomplete higher 21 9 1 31
Secondary specialized |9 16 2 27
Secondary 13 24 2 39
Total 150 148 17 315

12. Do you know that SMA is inherited?

Yes No Difficult to answer [Total
No education 3 1 0 4
Higher 92 111 11 214
Incomplete higher 17 13 1 31
Secondary specialized |15 1 1 27
Secondary 13 25 1 39
Total 140 161 14 315

13. Do you know that a person may be an asymptomatic carrier of the SMA mutation?

Yes No Difficult to answer |Total
No education 3 1 0 4
Higher 70 123 21 214
Incomplete higher 14 15 2 31
Secondary specialized |9 18 0 27
Secondary 10 25 4 39
Total 106 182 27 315

14. Do you know that SMA and carrier status can be diagnosed with a blood test?

Yes No Difficult to answer [Total
No education 2 2 0 4
Higher 82 116 16 214
Incomplete higher 13 16 2 31
Secondary specialized |10 16 1 27
Secondary 14 22 3 39
Total 121 172 22 315
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Continuation of Table 2.

15. Do you know the main symptoms of SMA in children (muscle weakness, lethargy, weak

sucking reflex, motor delay, tremor, respi

ratory problems)?

Yes No Difficult to answer [Total
No education 3 1 0 4
Higher 69 122 23 214
Incomplete higher 18 1 2 31
Secondary specialized |11 15 1 27
Secondary 1 24 4 39
Total 112 173 30 315

11. Have you ever heard of spinal muscular atrophy (SMA)?
Marital status Yes No Difficult to answer |Total
Marital status 4 2 1 7
Married 83 103 9 195
Single (never married) |50 29 5 84
Divorced 10 9 2 21
Widowed 3 5 0 8
Total 150 148 17 315

12. Do you know that SMA is inherited?

Yes No Difficult to answer |Total
Marital status 5 1 1 7
Married 79 109 7 195
Single (never married) |44 37 3 84
Divorced 9 10 2 21
Widowed 3 4 1 8
Total 140 161 14 315

13. Do you know that a person may be an asymptomatic carrier of the SMA mutation?

Yes No Difficult to answer [Total
Marital status 4 3 0 7
Married 60 123 12 195
Single (never married) |32 43 9 84
Divorced 8 9 4 21
Widowed 2 4 2 8
Total 106 182 27 315

14. Do you know that SMA and carrier status can be diagnosed with a blood test?

Yes No Difficult to answer |Total
Marital status 2 3 2 7
Married 76 111 8 195
Single (never married) |34 41 9 84
Divorced 8 10 3 21
Widowed 1 7 0 8
Total 121 172 22 315

15. Do you know the main symptoms of SMA in children (muscle weakn

ess, lethargy, weak

sucking reflex, motor delay, tremor, respiratory problems)?

Yes No Difficult to answer |Total
Marital status 3 3 1 7
Married 60 120 15 195
Single (never married) 143 33 8 84
Divorced 4 1 6 21
Widowed 2 6 0 8
Total 112 173 30 315

11. Have you ever heard of spinal muscular atrophy (SMA)?
Presence of children  [Yes No Difficult to answer |Total
Yes 103 120 9 232
No 47 28 8 83
Total 150 148 17 315

12. Do you know that SMA is inherited?

Yes No Difficult to answer |Total
Yes 97 126 9 232
No 43 35 5 83
Total 140 161 14 315
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Continuation of Table 2.

13. Do you know that a person may be an asymptomatic carrier of the SMA mutation?

Yes No Difficult to answer [Total
Yes 74 141 17 232
No 32 41 10 83
Total 106 182 27 315

14. Do you know that SMA and carrier status can be diagnosed with a blood test?

Yes No Difficult to answer [Total
Yes 86 132 14 232
No 35 40 8 83
Total 121 172 22 315

15. Do you know the main symptoms of SMA in children (muscle weakness, lethargy, weak
sucking reflex, motor delay, tremor, respiratory problems)?

Yes No Difficult to answer [Total

Yes 69 142 21 232

No 43 31 9 83
Total 112 173 30 315

Table 3.

Variable (independent)  |Dependent variable X2 (df) p-value Cramer's V. |Interpretation

Gender Awareness of SMA 227 (2) 10.318 0.085 No significant association
Education level Awareness of SMA 481(4) 10.307 0.092 No significant association
Marital status Awareness of SMA 3.92(3) ]0.270 0.089 No significant association
Presence of children \c,\cl)ltljhr?sgeﬁsgs for geneic 256 (1) 10.112 0.070 No significant association

These differences suggest that structured national policies
and cultural integration of genetic literacy can markedly
influence public awareness.

The strengths of this study include its relatively large
sample size (315 respondents), which exceeds the required
minimum for statistical representativeness, and the inclusion
of diverse demographic groups within the Abai region.
However, several limitations should be acknowledged. First,
the use of an online questionnaire may have introduced
selection bias, favoring individuals with higher digital literacy.
Second, awareness was measured through self-reported
answers, which may not fully reflect objective knowledge.
Finally, as this was a cross-sectional study, causal
relationships  between sociodemographic factors and
awareness cannot be established.

Despite these limitations, the study provides important
insights into the current state of genetic literacy regarding
SMA in Kazakhstan. The results may serve as a basis for
designing educational interventions, incorporating genetic
counseling into routine reproductive health services, and
promoting targeted information campaigns. Future research
should explore the effectiveness of such interventions,
assess the role of healthcare providers in improving genetic
awareness, and examine attitudes toward genetic testing in
different cultural and social contexts

Conclusion

The study revealed a low level of public awareness about
SMA. Given the high importance of early diagnosis and the
possibility of prevention through genetic counseling,
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government and public initiatives are needed to promote
knowledge about hereditary diseases. The introduction of
genetic education programs can help reduce the risk of
children being born with severe genetic disorders.
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