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Abstract

Objective. To assess the level of awareness of retinoblastoma among primary health care (PHC) physicians, identify
areas of insufficient knowledge, compare the awareness of general practitioners (GPs) and pediatricians, and determine
strategies to improve awareness.

Materials and methods. A cross-sectional online survey was conducted from January to February 2025. The study
involved 90 PHC physicians (49 GPs and 41 pediatricians). The questionnaire included 18 questions on clinical suspicion,
diagnosis, referral pathways, and treatment of retinoblastoma. Statistical analysis was performed using SPSS software.

Results. Most respondents were aware of retinoblastoma (81.6% of GPs and 92.7% of pediatricians). However, clinical
experience with the disease was limited (20.4% of GPs and 31.7% of pediatricians). Pediatricians were more likely to
encounter suspected retinoblastoma cases (51.2% vs. 26.5%, p=0.024) and refer children with a family history of the disease
to an ophthalmologist (87.8% vs. 69.4%, p=0.032). The "white pupil" reflex was known to 90.2% of pediatricians and 63.3%
of GPs (p=0.003). Only 14.3% of GPs and 34.7% of pediatricians were aware of modern organ-sparing treatments (p=0.027).

Conclusions. The study revealed an insufficient level of awareness of retinoblastoma among PHC physicians,
particularly among GPs. To improve early diagnosis of retinoblastoma, it is recommended to implement mandatory
continuing medical education courses for physicians, with an emphasis on rare pediatric oncological diseases. Additionally,
public awareness campaigns and media outreach are recommended to increase clinical suspicion. These measures also
contribute to achieving Sustainable Development Goal 3 (SDG 3), which aims to reduce child mortality and ensure universal
health.
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Pesiome

OLIEHKA MH®OPMUPOBAHHOCTU BPAYEN NEPBUYHOU MEQUKO-
CAHUTAPHOM NOMOLLMY O PETUHOBNACTOME

Anya Ayb6axkuposal, l'ynbHap EcHazapoBa?, Henna Anpawesa’,
Naypa CenpyanoBa3, Anu Ucaes3, Akmapan Abukynosa3

1 Kazaxckuit Hay4yHo-UccnenoBaTeNbLCKUIN MHCTUTYT rMasHbIX 6onesHen, r. Anmartbl, Pecny6nuka
KasaxcTaH;

2 KazaxcTaHCKO-POCCUINCKUIn MEAULIMHCKUI yHUBepcUuTeT, r. AnmMaTbl, Pecny6nuka KazaxcTaH;

3 KasaxCKui HauMOHanNbHbLIM MeQULMHCKUI yHUBepcuteT um. AccheHaunsipoBa, r. AnmaTtsl, Pecny6nuka
KasaxcTaH.

Llenb. Ouenutb ypoBeHb MHGopMmpoBaHHOCTH Bpaven MMCIT o peTuHobnactome, BbisSBUTL 0651aCTU HELOCTATOUHOM
OCBEAOMIIEHHOCTH, CPaBHUTL OCBEJOMMEHHOCTb Bpayeit obuwen npaktukv (BOM) n negwaTtpoB, a Takke onpegenutb
CTpaTernm NoBbILLEHS OCBELOMEHHOCTY.

Matepuansi u meTtoabl. [poBegeHo nonepeyHoe uccnegoBaHre B hopme OHMalH-onpoca ¢ aHeaps no despans 2025
roga. YyacteoBarm 90 Bpaueit MMCI (49 BOM n 41 negwatp). OnpocHuk Bkmtoyan 18 BOMPOCOB MO KIWMHWYECKOW
HACTOPOXXEHHOCTM,  [AMArHOCTWKe, MaplipyTM3auuM W neveHuo  petuHobnactombl. Cratuctiyeckass obpaboTka
ocyliecTnsnacs B nporpamme SPSS.

Pe3ynbTaTbl. BOMBILMHCTBO pecroHAeHTOB 3Hanu o peTuHobnactome (81,6% BOIM u 92,7% neawatpos). OpHako
KNuHUYeckui onbIT Bbin orpaHuyeH (20,4% BOIMT v 31,7% neamatpos). MeauaTtpbl Yalle CTankuBanuch ¢ Nog03peHusIM1 Ha
petuHobnactomy (51,2% npotue 26,5%, p=0,024) n Hanpaensnn geTel C OTArOWEHHbIM aHamMHe30M K odTanbmonory
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(87,8% npotue 69,4%, p-0,032). Cumntom «benoro ceeveHusi» 3payka bbin m3secteH 90,2% neamatpos u 63,3% BOI
(p=0,003). Toneko 14,3% BOI n 34,7% neonatpoB 3HanM O COBPEMEHHBIX OPraHOCOXPaHSIOLLMX METoZdax IeyeHus
(p=0,027).

BbiBogbl. BbisiBneH HemocTaTOuHbIM YpOBEHb MHOPMUPOBAHHOCTM O peTuHobnactome cpeau Bpayeir MCIT,
ocobeHHo cpean BOM. B uenax ynyylweHuss paHHen [OMarHOCTWKM pPeTWHOBNAcTOMbl PEKOMEHAYETCS BHEOPUTH
obsizaTenbHble KypChl NOBBILIEHWS KBaNW(WKaLMu AN Bpayell C akLeHTOM Ha pefkue OHkonorudyeckue 3abonesaHus y
peTen. [JononHNTENBbHO PEKOMEHAYETCS YCUNNTL MH(OpPMaLMOHHY0 paboTy Yepea NpoCBETUTENbCKME KamnaHui U Megua
QNS NOBbILLIEHMS] HACTOPOXEHHOCTW. OTW Mepbl Takke CnocobCTBYIOT focTikeHuio Lienn yctoiumsoro passutus 3 (LIYP 3),
HanpaBneHHOW Ha CHUXEHWe AETCKOM CMEPTHOCTU M obecneyeHre BCeobLLEero 30opoBbS.

Knroyeebie cnoea: pemuHobrnacmoma, LIYP 3, paHHsis QuasHocmuka, nepsuyHas MeduKo-CaHumapHasi noMOWb,
UHbOPMUPOBAHHOCMb, heduampbi, 8paqu 0bwel NPaKMUKU.

Ans yumupoeaHus:

Aybakuposa A., EcHasaposa I., Andawesa H., CelidyaHosa [1., Ucaes A., Abukynoga A. OueHka MHPOPMUPOBAHHOCTY
Bpayem NepBrUYHOI MeaUKO-CaHUTapHOW noMoL o peTuHobnacTome // Hayka u 3opasooxpaHenue. 2025. Vol.27 (6), C.118-
125. doi 10.34689/SH.2025.27.6.014

Tyvingeme
BACTANKbI MEOUUMNHANDbIK-CAHUTAPUATNDbIK KOMEK
AOPIFEPJIEPIHIH PETUHOBJIACTOMA XoHIHAET|
XABAPOAPIbIfblH BAFAJIAY

Anya Ay6akuposa', FlynbHap EcHazapoBa?, Henna Anpawesa’,
JNlaypa CenpyaHoBa3, Anu Ucaes3, Akmapan A6ukynosas3,

1 Kasak Ke3 aypynapbl fbifibIMU-3ePTTeY MHCTUTYTbI, AnmaThl K., Kazakctan Pecnybnukachbi;
2 KasakctaH-Pecein meguumHanbIk yHuBepcuTeTi, Anmatbl K., KasakctaH Pecny6nukachi;
3 Kasak ynTTbiKk MeauuuHa yHuBepcuTeTi. AccheHgusapos, AnmaTsl K., Kazakctan Pecnybnukacsbl.

Kipicne: Kasipri Tambipnibl Xvpyprusia KOmnKa-MbIkbIH cermeHTiHiH, (KMC) OKKMioausinbik, 3aKkbIMAaHybl €H, ©3€KTi
macenenepdin, 6ipi. KMC OKKMIO3MSAChIH aHbIKTay aTepocKnepoTUKanbiK MPOLECTiH, ayblprblfbl MEH TapanybiH, OeMex,
Backa aptepuanbik GaccenHgepae OIpiKTIpINreH OKKMIO3MANbIK 3akbiMAAHYNapOblH, YIKEH bIKTUManablfFbiH KepceTesi
AereH xannbl kabblngaxsaH nikip. OcbiFaH BannaHbICTbl eMIpAik MaHbI3abl MyLUENEpAiH — XKyPeK NeH MUAbIH, apTepUsnbIK
apHaCbIHbIH, 3aKbIMAAHYbI ePEKLLE MaHbI3abI.

3epTTeyain, MakcaTbl. OMIpNiK MaHpI3abl MyLLENEp TapanbiHaH acKblHyNapAblH, BomkayLbinapbiH Ty3eTYMEH XaHe
Ty3eTycis KMC okknto3usnbIk 3akbIMAaHynapbiH Xefen emaey HaTuxenepiHe canbiCTbipManbl Tangay Xyprisy, onapabiH,
TMiMginiriH 6aranay.

Matepuanpgap meH Spictepi: 3epTTey AM3alHbI-NPOCMEKTUBTI paHpoMu3aumsnaHbaraH KnuHukanblk ©Gakbinay.
Tanpayra 2018-2024 xbingapbl "CMY KeAK " yHUBEpCUTETTIK rocnnTaniHiH, XKypek-KaH Tamblpnapbl Xupyprusicel benimiHae
OTa XacasnfaH KONMKa-MbIkbIH CermeHTiHiH, (KMC) okkntosusnbik, 3akpiMaaHybl 6ap 143 nauueHT eHrisingi. KongaHbinaTbiH
TakTukara GannaHbICTbl HaykacTap eki Tonka BeniHesi: 1-wi Ton (N = 64) — KOPOHAPIbIK XaHE KapOTUA apTepUanapbIHbIH,
3aKpIMOaHYbIH angbiH ana Ty3eTyci3, xambac 0acceilHiHiH, PeBacKyNsApU3aLMSChIHCLI3 XaHe OyMpek XeTKiniKCi3airiH
emgeycia KMC-He Lyfbln peKOHCTPYKTUBTIK apanacynap xacanfaH Haykactap. 2-wi ton (N = 79) — kepceTinimaep 6onra
Ke3[e anfblH ana Xypek xaHe LepebpoBackynsiprbik NATONOrMsAHbI Ty3eTy, Xambac apTepusanapbiH peBackynsapusauusnay
XaHe Heriari oTa angblHaa byiipek kbI3MeTiH TypakTaHabIpy OpblHAAnFaH Haykactap.

Hatuxenep: epte onepauwsgaH keiiHri (30 KyHAiK) keseHae ackblHynap GipiHwi TonTasbl naumeHtTepdin, 43,8%-
TipkenreH xaHe 10,1 % — ekiHwicivge (p = 0,0002) Tipkengi. Xyienik ackbiHynap (MMokapa WHMAPKTICI, MU KaH
alHbINbIMbIHBIH, Xeden Oy3binbIChl, ken MyLUeniK XeTkinikciagik) bipiHwi Tonta xmi 6ankangsl (p < 0,01). 30 kyHAIK enim
OipiHwi TonTarbl 12% - AaH ekiHwWi TonTasbl 2,5% - £a AeliH ToMeHaesi. 5 KbiNablk, KE3eHAE aCKbIHYNapAbIH, Kanmbl KUiiri
11,5% - fa kapcbl 40,7 % kypagb! (p = 0,0003). Kannax-Maiepgin, XubIHTbIK eMip cypy Aewreiii GipiHwi Tonta 80%-+a, an
ekiHwi TonTa 95% - £a XeTTi, ailbipMaLLbINbIKTap cTaTUCTUKaNbIK MaHbi3abl (Log-Rank p = 0,029).

KopbITbIHAbI: OyN TakTMKaHbl eHridy eMaeyAdiH, TiKenel HaTWXENepiH XakCapTbil KaHa KOWMail, HaykacTapablH,
KALLbIKTBIKTAH eMip CypyiH eAayip apTTbipAbl. OMIpMiK MaHbI3abl opraHgapAblH, (yHKLMOHaANAbIK Oy3binbICTapbIH Ty3eTyre
XaHEe TaMbIpribl apanacynapgablH, Ke3eHainiriH oHTannaHabipyra OarbiTTansaH KelweHai onepauust angblHaarbl AaiblHAbIK
TMIMAINITi fanenaeHmi XaHe ayblp KaTap XypeTiH natonorvscel 6ap Haykactapaa KONKa-MbIKbIH CETMEHTiHiH, OKKITIO3WSIChIH
emaeyaiH, Kayincis )aHe KNUHWKanbIK, HerisgenreH afici peTiHae YCbIHbINYbl MyMKiH.

TyliH ce30ep: KOnKa-MbIKbIH CE2MEHMIHiH, OKKITIO3USChI, aCKbIHynap, enim, emip cypy.

[foliekcos ywiH:

Aybakuposa A., EcHasaposa I., Andawesa H., CelidyaHosa J1., Ucaes A., Abukynosa A. bactankpl MeguUMHanNbIK-
caHUTapusrnblK KeMek [apirepnepinis, peTuHobnactoma xeHinaeri xabapgapnblsbii 6aranay // Foinbim xoHe [eHcaynbik
cakray. 2025. Vol.27 (6), b. 118-125. doi 10.34689/SH.2025.27.6.014
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Background

Retinoblastoma is a highly aggressive malignant
neoplasm of the retina that primarily affects children under
the age of 5. Approximately 8,000 new cases are diagnosed
globally each year [7]. The incidence and survival rates vary
depending on the region, the quality of healthcare, and the
availability of early diagnosis [10, 15, 18, 22, 23]. Early
diagnostic procedures are crucial for successful treatment
and improving patient survival. This objective aligns with the
United Nations Sustainable Development Goal 3 (SDG 3),
which includes a focus on reducing preventable mortality in
children under 5 through timely access to effective
healthcare. The age at diagnosis is a key prognostic factor;
children diagnosed with retinoblastoma before the age of
one have better survival rates compared to older children
[5, 13].

However, late diagnosis remains a serious problem,
especially in countries with insufficient medical awareness
and limited access to ophthalmological care [9]. In Central
Asian countries, for example, advanced stages (T3 and T4)
accounted for 60% of cases [12]. In the Republic of
Kazakhstan, advanced stages made up 86% of cases in the
early 2000s [3].

Primary healthcare (PHC) physicians play a key role in
the early detection of retinoblastoma, as they are often the
first to see these patients. Their level of awareness of the
symptoms and diagnostic methods can significantly
influence the timely referral of patients to specialists, and
consequently, the chances of preserving the child's vision
and life [14]. Research shows that a lack of knowledge
among PHC physicians is one of the main barriers to early
detection [20]. Specifically, the importance of skills in
performing pediatric eye exams and taking a patient history
is highlighted, as early detection can lead to up to 95%
survival [19]. Studies emphasize that PHC physicians are
key figures in the retinoblastoma diagnostic process and
should be trained to recognize symptoms such as
leukocoria and strabismus [6]. Improving the awareness of
retinoblastoma signs among PHC physicians is a necessary
condition for early diagnosis and effective treatment.

The objective of this study is to assess the level of
awareness of retinoblastoma among PHC physicians,
identify areas of insufficient knowledge, compare the
awareness of general practitioners (GPs) and pediatricians,
and determine strategies to improve awareness. Ultimately,
these efforts should contribute to early diagnosis and
improved treatment outcomes for patients.

Materials and methods

A cross-sectional survey was conducted among primary
health care (PHC) physicians from January to February
2025. General practitioners (GPs) and pediatricians
participated in the study. Participants were recruited
through professional groups on messenger and social
media.

The questionnaire was developed by the research
team, peer-reviewed by specialists with experience working
with retinoblastoma patients, and approved by the local
ethics committee of the Asfendiyarov Kazakh National
Medical University (IRB00011496), protocol No. 21 (157) of
November 1, 2024.

The questionnaire included 18 questions designed for a
comprehensive assessment of PHC physicians’ awareness

of retinoblastoma. It contained both general questions about
retinoblastoma awareness and more specific questions
about clinical experience, suspicion, and knowledge of
disease diagnosis and treatment. Specifically, the survey
included the following sections:

General Awareness: Knowledge of retinoblastoma as a
malignant tumor of the retina, its hereditary nature,
understanding of the seriousness of the disease, and the
level of confidence in their own knowledge.

Practical Experience: Experience with retinoblastoma
patients in clinical practice, frequency of encountering
suspected cases, and management of children from
families with a history of the disease.

Clinical ~ Suspicion: Respondents’ knowledge of
retinoblastoma symptoms such as leukocoria (white pupil
reflex), strabismus; understanding that the glow can be
noticed in a flash photograph; and the practice of
performing ophthalmoscopy and referring for additional
examinations.

Knowledge of Patient Management and Referral:
Information about modern organ-sparing treatments and
patient referral pathways when retinoblastoma is suspected.

The survey was conducted using a Google Form in both
Kazakh and Russian languages. Participation in the study
was voluntary and anonymous. Informed consent was
placed at the beginning of the questionnaire, and
completing the survey was considered confirmation of
consent to participate. A total of 115 questionnaires were
registered, of which 90 were included in the analysis as 25
contained incomplete data.

Statistical analysis was performed using SPSS
software. Descriptive statistics and comparative analysis
methods were used to evaluate the differences in
retinoblastoma knowledge between physician groups (GPs
and pediatricians). The significance of differences was
determined using the x? test for categorical variables and
Student's t-test for quantitative data. A p-value of <0.05 was
considered statistically significant.

Results

Table 1 presents the sociodemographic characteristics
of the respondents. The study included 49 GPs and 41
pediatricians. Most respondents were female (91.8% of
GPs and 85.4% of pediatricians). The age group under 40
predominated in both samples (69.4% of GPs and 61% of
pediatricians). 42.9% of GPs and 61% of pediatricians had
more than 10 years of work experience, while more GPs
had less than 5 years of experience (22.4% vs. 9.8% of
pediatricians). GPs were almost evenly distributed between
urban and rural areas (51% and 49%), while most
pediatricians worked in cities (70.7%).

Table 2 provides a comparative analysis of the survey
results regarding GPs' and pediatricians' awareness of
retinoblastoma.

General Awareness. The study shows that the vast
majority of respondents, regardless of their specialization,
are aware of retinoblastoma as a malignant neoplasm of the
retina in children: 81.6% of GPs and 92.7% of pediatricians
(p>0.05).

Regarding the level of confidence in their knowledge
about retinoblastoma (on a scale of 1 to 5), both groups
showed moderate levels of confidence. The most common
answer among GPs was a score of "3" (38.3%), indicating
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an average level of awareness. However, more than a
quarter of GPs (26.5%) admitted to being completely
unsure of their knowledge (a score of "1"), which is
concerning. The distribution of answers among
pediatricians was more balanced: a score of "3" was also

Socio-demographic characteristics of respondents.

the most common (41.5%), but the proportion of those who
chose a low level of confidence ("") was significantly
smaller, at only 7.3%. At the same time, 34.1% of
pediatricians rated their confidence level as "2" (p>0.05).

Table 1.

- GPs (N =49) Pediatricians (N =41)
Characteristic Value N % N %
<40 years 34 69,4 25 61

Age 41-60 years 13 26,5 14 341
> 60 years 2 41 2 49

Sex Male 4 8,2 6 14,6

Female 45 91,8 35 85,4

<5 years 11 22,4 4 9,8

Work experience 5-10 years 17 34,7 12 29,3
> 10 years 21 429 25 61

Place of residence Urban 25 5 29 70,7

Rural 24 49 12 29,3

Hospital 1 2 12 29,3

Place of work Polyclinic 43 87,8 21 51,2

Private clinic 5 10,2 8 19,5

Table 2.

Awareness, clinical experience, and management tactics of retinoblastoma among general practitioners and

pediatricians.

Question / Response GPs (N=49) Pediatricians (N=41) | p value
N % N %
1 2 3 4 5 6
Do you know about the disease retinoblastoma — a malignant tumor of the retina in children?
Yes 40 81,6 38 92,7 p>0,05
No 9 18,4 3 7,3
Have you encountered retinoblastoma during your practice or studies?
Yes 10 20,4 13 31,7 p>0,05
No 39 79,6 28 68,3
How often do you encounter suspected cases of retinoblastoma in your practice?
Rarely 13 26,5 21 51,2 p=0,024
Never 36 73,5 19 46,3
Often 0 0 1 24
Do you consider retinoblastoma a serious pediatric condition?
Yes 44 89,8 40 97,6 p>0,05
No 1 2 1 24
Unsure 4 8,2 0 0
How confident are you in your knowledge of retinoblastoma? (1 = not confident, 5 = fully confident
1 13 26,5 3 7,3 p>0,05
2 7 14,3 14 341
3 19 38,3 17 41,5
4 7 14,3 4 9,8
5 3 6,1 3 7,3
Do you know that retinoblastoma is a hereditary disease?
Yes 24 49 24 58,5 p>0,05
No 25 51 17 415
Do you refer to an ophthalmologist a child born in a family with a history of retinoblastoma (parents, siblings)?
Yes 34 69,4 36 87,8 p=0,032
No 15 30,6 5 12,2
Do you think you have sufficient information about modern diagnostic and treatment methods for retinoblastoma?
Yes 9 18,4 10 244 p>0,05
No 19 38,8 14 34,1
Rather yes 5 10,2 9 22,0
Rather no 16 32,7 8 19,5
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Continuation of Table 2.

1 2 | 3 | 4 | 5 | &6
How often do you examine a child born in a family with retinoblastoma?
Once a month 5 10,2 6 14,6 p>0,05
Once every 3 months 7 14,3 10 244
Once every 6 months 4 8,2 2 49
Once a year 6 12,2 3 7,3
When symptomatic 16 32,7 12 29,3
Not at all 11 224 8 19,5
Which signs of retinoblastoma do you know?
Leukocoria 30 61,2 37 90,2 p>0,05
Strabismus 17 34,7 13 31,7
Exophthalmos 3 6,1 9 21,9
Others 17 34,7 4 9,8
Have you heard of the retinoblastoma symptom “white pupillary reflex™?
Yes 31 63,3 37 90,2 p=0,003
No 18 33,7 4 9,8
Do you know that strabismus can be a symptom of retinoblastoma?
Yes 24 49 27 65,9 p>0,05
No 25 51 14 34,1
Do you perform wide-pupil ophthalmoscopy in all children with strabismus?
Yes 8 16,3 13 31,7 p>0,05
No 41 83,7 28 68,3
Do you know that a pupillary reflex can be noticed in flash photography?
Yes 27 55,1 31 75,6 p>0,05
No 22 44,9 10 244
Do you refer for ocular ultrasound in suspected retinoblastoma?
Yes 29 59,2 32 78,0 p>0,05
No 20 40,8 9 22,0
Do you refer for MRI or CT of the brain in suspected retinoblastoma?
Yes 30 61,2 27 65,9 p>0,05
No 19 38,8 14 34,1
Are you familiar with modern organ-preserving methods for retinoblastoma treatment?
Yes 7 14,3 14 341 p=0,027
No 42 85,7 27 65,9
Where do you refer patients in suspected retinoblastoma?
NCPDCH (National Center for Maternal and Child Health) | 6 12,2 3 73 p>0,05
KazRIEB (Kazakh Research Institute of Eye Diseases) 27 55,1 31 75,6
Oncologist 9 18,4 6 14,6
Other 7 14,3 1 24

The analysis of knowledge regarding the hereditary
nature of the disease showed that this aspect remains
insufficiently known in both professional groups: 49% of
GPs and 58.5% of pediatricians (p>0.05). However, in
practice, pediatricians are more likely than GPs to refer
children from families with a history of retinoblastoma to an
ophthalmologist (87.8% vs. 69.4%, p=0.032), which can be
explained by greater clinical suspicion among pediatricians.

Regarding confidence in their knowledge of modern
diagnostic and treatment methods for retinoblastoma, both
groups demonstrated low confidence: over 70% of GPs and
over 50% of pediatricians (p>0.05). This confirms the need
for regular knowledge updates and specialized training.

Practical ~ Experience.  Clinical  experience  with
retinoblastoma patients was limited. Only 20.4% of GPs and
31.7% of pediatricians reported such cases in their
professional practice (p>0.05), which highlights the rarity of
the disease and the potential difficulty of its timely detection.
It is interesting to note that the frequency of retinoblastoma

suspicion in daily practice differed significantly between the
two groups. Among pediatricians, 51.2% noted that they
periodically encounter suspicious symptoms, while among
GPs, this figure was 26.5% (p=0.024). This statistically
significant difference may be due to better awareness of
pediatric eye disease symptoms among pediatricians. At
the same time, the vast majority of physicians recognize the
seriousness of this pathology (89.8% and 97.6%, p>0.05).
Clinical -~ Suspicion. The retinoblastoma symptom of
leukocoria or the "white pupil" reflex, which is one of the key
signs of retinoblastoma, is more known to pediatricians (90.2%)
than to GPs (63.3%) (p=0.003), a statistically significant
difference. Awareness of strabismus as a possible symptom of
retinoblastoma is lower in both groups but higher among
pediatricians (49% of GPs vs. 65.9% of pediatricians, p>0.05),
and also requires improvement. Knowledge of the possibility of
detecting leukocoria with a flash photograph was also higher
among pediatricians (75.6%) compared to GPs (55.2%),
although the difference was not statistically significant (p>0.05).
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Knowledge of Patient Management and Referral. In
cases of suspected retinoblastoma, the primary diagnostic
referrals are eye ultrasound and brain MRI/CT. These
methods are recognized as fundamental in the diagnostic
algorithm. The majority of physicians in both specialties
refer for these types of examinations when retinoblastoma
is suspected, but the percentages are higher among
pediatricians. 78% of pediatricians and 59.2% of GPs refer
for eye ultrasound (p>0.05), and 65.9% of pediatricians and
61.2% of GPs refer for brain MRI/CT (p>0.05), which may
confirm better knowledge of retinoblastoma diagnostics
among pediatricians.

The question regarding awareness of modern organ-
sparing treatments for retinoblastoma is particularly
noteworthy. A generally low level of awareness was found,
which is lower among GPs than among pediatricians
(14.3% and 34.1%, respectively, p=0.027), indicating a
serious knowledge gap, especially among general
practitioners.

An analysis of preferred specialists for referral showed
that 64% choose the Kazakh Research Institute of Eye
Diseases as the priority institution, 10% choose the
Scientific Center for Pediatrics and Pediatric Surgery, 17%
choose an oncologist, and 9% choose other options
(p>0.05)

Discussion

This study reveals the level of awareness of
retinoblastoma, a malignant retinal tumor primarily affecting
young children, among primary healthcare (PHC)
physicians. It is crucial to emphasize that GPs and
pediatricians are often the first to encounter patients
exhibiting initial signs of the disease. Therefore, their
knowledge of early retinoblastoma symptoms plays a
pivotal role in timely detection. With sufficient knowledge
and clinical suspicion among PHC physicians, it is possible
to significantly increase the rate of early referrals to an
ophthalmologist and, consequently, improve the disease
prognosis.

Our research indicates that a significant portion of
physicians struggle to recognize key symptoms and
determine the appropriate next steps for patient
management. This is a serious concern, as timely diagnosis
and referral to an ophthalmologist are critical at this stage.
These difficulties are consistent with other studies showing
low awareness of retinoblastoma and other rare diseases
among physicians in many countries [8, 24].

The experience of countries with high retinoblastoma
diagnosis rates demonstrates that comprehensive
strategies aimed at improving physician awareness and the
availability of early screening can significantly enhance
treatment outcomes. Educational programs, especially
when combined with telemedicine, have proven effective.
For example, a centralized diagnosis and remote
consultation program in Jordan substantially reduced
mortality and increased eye preservation rates in children
with retinoblastoma [24]. Similarly, the implementation of
national guidelines for retinoblastoma diagnosis in the UK,
which included mandatory red reflex testing during pediatric
examinations, significantly reduced the proportion of cases
detected at late stages [11]. Furthermore, the integration of
digital technologies opens new possibilities for telemedicine
screening and patient monitoring in areas with limited

access to ophthalmologists, expanding population coverage
and accelerating the diagnostic process [25].

A key finding of our study is the low level of knowledge
among  surveyed physicians  regarding  modern
retinoblastoma treatment methods. This is a significant
concern, given that treatment approaches have evolved
considerably. While enucleation was previously the
standard of care in most cases, indications for this radical
procedure have narrowed. The priority now is on organ-
sparing methods that aim to preserve not only the eye but
also the patient’s vision. In Kazakhstan, methods such as
intra-arterial chemotherapy, laser transpupillary
thermotherapy, cryotherapy, and intravitreal chemotherapy
have been successfully implemented [1, 2]. Modern
research confirms the high efficacy of these methods, with
intra-arterial chemotherapy achieving over 95% eye
preservation [4].

The low awareness of modern treatment approaches
among PHC physicians points to a serious gap in the
continuous medical education system. Updating educational
programs, integrating current clinical guidelines, and
conducting  targeted training on  contemporary
retinoblastoma diagnostics and treatment are essential
steps to improve the situation. This can significantly
improve patient outcomes through timely referral to
specialized care.

Another key finding was that pediatricians demonstrated
better awareness of retinoblastoma compared to general
practitioners. In the past, Kazakhstan reformed its medical
education system by closing pediatric faculties, which led to
a reduction in specialists with a focused background in
childhood diseases. Studies show that children initially
examined by pediatricians receive an oncology diagnosis
significantly faster than those seen by general practitioners
[21].

This is linked to a pediatrician's specialized knowledge
and experience with children, whereas GPs are generally
less familiar with the age-specific clinical manifestations of
pediatric tumors, which can lead to diagnostic delays [17].

The closure of pediatric faculties may have negatively
impacted the early diagnosis and treatment of rare
childhood diseases, including retinoblastoma. Restoring
specialized pediatrician training appears to be a justified
step to improve the quality of medical care for children.

The study's limitations include a low response rate from
some regions of Kazakhstan, which may affect the
representativeness of the sample and limit the
generalizability of the results. Specifically, the insufficient
number of responses from certain regions prevented a full
comparative analysis of physician awareness based on
geography, and consequently, the identification of regional
differences in knowledge of symptoms, diagnosis, and
treatment approaches for retinoblastoma.

Furthermore, the study was based solely on a survey,
which carries the risk of subjective assessments and
socially desirable responses. Surveys also do not allow for
the evaluation of a physician’s practical skills or their actual
behavior when faced with a patient with suspected
retinoblastoma.

Future research could focus on increasing the survey's
reach and ensuring a more uniform distribution across
regions. Another promising direction is to correlate
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knowledge levels with actual patient clinical outcomes and
to evaluate the effectiveness of educational interventions
and reforms in the medical education system.

Conclusion

The findings of this study confirm that the level of
awareness of retinoblastoma among primary healthcare
(PHC) physicians remains insufficient, both in recognizing
early symptoms and in knowledge of modern treatment
methods. This represents a significant barrier to the timely
diagnosis of a disease that is critically important for
preserving a child's vision and life. The comparative
analysis also showed that pediatricians are significantly
better informed about retinoblastoma than general
practitioners, which highlights the importance of specialized
training in pediatrics.

Given the identified challenges, it is advisable to revise
the educational programs for continuing medical education
courses for PHC physicians to include topics on
retinoblastoma. Special attention should also be given to
the training of undergraduate and postgraduate students, by
strengthening modules on rare oncological diseases and
restoring specialized pediatric training.

Furthermore, an important strategy is to intensify public
awareness campaigns. This can be achieved through
publications in non-medical media, appearances in mass
media, social networks, and educational campaigns during
International Retinoblastoma Awareness Week.

These comprehensive measures, we believe, are
capable of significantly improving the diagnosis and timely
treatment of retinoblastoma, reducing the number of
advanced cases, and consequently, decreasing the rates of
disability and mortality among children. These efforts will
contribute to achieving SDG 3, which aims to reduce
preventable child mortality and ensure universal health and
well-being.
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