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A REVIEW OF A NEW QUESTIONNAIRE-BASED METHOD
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This study aimed to explore the potential of a new diagnostic tool — a questionnaire — for the differential diagno-
sis of vestibular disorders, and to evaluate its strengths and weaknesses, the mechanism of guiding toward a final
diagnosis using a decision tree, and its applicability in clinical practice. For this purpose, a prospective study was
conducted in 2021-2023 among patients who presented to an ENT hospital with complaints of dizziness. The study
was approved by the ethics committee, and all participants provided written informed consent for the use of their
data. The study included 503 patients, of whom data from 468 individuals were subjected to statistical analysis. The
average age of the patients was 47 years (interquartile range: 36-60 years); among them, 315 (67.3%) were women
and 153 (32.7%) were men. Statistical analysis was performed using SPSS Statistics v26 and SPSS Modeler v18. The
results showed that using the questionnaire prior to instrumental diagnostic procedures plays an important role
during the initial assessment and in establishing a preliminary diagnosis in patients with dizziness. The diagnostic al-
gorithm developed based on statistical analysis demonstrated high specificity (73%), sensitivity (75%), and predictive
value, confirming its feasibility for use in clinical practice.
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Connection of the publication with planned re-
search works.

The title of the PhD thesis, of which the work is a
part “Optimization of Differential Diagnosis of Vestibular
Pathologies”.

Introduction.

Vertigo itself is not a disease, but is a symptom that
occurs in various pathologies. In recent years, studies
aimed at predicting the initial diagnosis in patients with
complaints of dizziness using questionnaires have been
increasingly conducted [1]. Complaints of dizziness and
loss of balance account for about 2.4% of all hospital ad-
missions [2]. About 25% of patients seeking emergency
medical care complain of vertigo symptoms [3, 4]. The
majority of patients with balance disorders are mid-
dle-aged and elderly people [5], while cases of vertigo in
children are quite rare [6]. Approximately 20% of people
over the age of 60 suffer from vertigo, which significantly
affects their daily lives [7]. The etiology of vertigo is pre-
dominantly dominated by peripheral vestibular patholo-
gies rather than diseases of the central nervous system
[8]. Such pathologies include benign positional paroxys-
mal vertigo (BPPH), Meniere’s disease, vestibular neuri-
tis, labyrinthitis, otosclerosis, perilymphatic fistula, and
vestibular migraine [9]. In recent decades, artificial intel-
ligence has been increasingly used for differential diag-
nosis of vertigo at an early stage [10]. The urgency of this
problem is due not only to the widespread occurrence

of the symptom, but also to the difficulties of differential
diagnosis. Modern medicine offers expensive diagnos-
tic devices for assessing vestibular dysfunction, but not
all medical institutions have such devices. In addition,
the initial assessment of patients with vertigo is often
carried out not in specialized clinics, but in emergency
departments. This leads to significant difficulties in diag-
nosis and, as a result, to the use of empirical treatment.
Empirical therapy, prescribed in the absence of an accu-
rate diagnosis, leads to increased financial costs, longer
recovery time and a decrease in the quality of life of pa-
tients. The results obtained during the study show that
the developed algorithm may be of practical importance
for the initial assessment of patients with complaints of
dizziness.

The aim of the study.

To develop and evaluate an algorithm for the differ-
ential diagnosis of patients presenting with complaints
of dizziness.

Object and research methods.

For the purpose of differential diagnosis of vestib-
ular disorders, a custom diagnostic questionnaire was
developed by the author, comprising 21 key questions
aimed at identifying features of the most common ves-
tibular conditions, such as benign paroxysmal positional
vertigo (BPPV), vestibular neuritis, Méniére’s disease,
and others. The questions were formulated based on
the classification of the International Barany Society
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for Neuro-Otology, as well as with consideration of the
country’s socioeconomic and cultural context to ensure
ease of understanding and accuracy of responses by the
local population. The questions were derived from spe-
cific clinical signs and designed to support differential
diagnosis of the most frequent vestibular disorders.

Patients completed the questionnaire independently
at the initial visit — prior to undergoing any instrumental
diagnostic procedures. Based on the analysis of ques-
tionnaire data using decision tree algorithms in SPSS
Modeler v18, a diagnostic algorithm was developed to
predict a preliminary diagnosis with high probability.
The decision tree construction was based on the CHAID
method (Chi-squared Automatic Interaction Detection).
CHAID analyzed cross-tabulations between each input
variable (questionnaire item) and the final diagnosis,
determining the significance of associations using the
chi-squared test. In cases where multiple statistically sig-
nificant variables were identified, the variable with the
lowest p-value was selected. If a variable had more than
two categories, further comparisons were performed. A
threshold of p<0.05 was considered statistically signifi-
cant.

Additional methods applied included logistic regres-
sion, ROC analysis, and classification models to evaluate
the sensitivity, specificity, and predictive accuracy of the
developed questionnaire. This was a clinical, diagnostic,
double-blind, prospective study conducted from 2021
to 2023 at an ENT hospital. The study included patients
presenting with dizziness complaints. All participants
provided written informed consent, and the study was
approved by the Ethics Committee of the Azerbaijan
Medical University (Protocol No. 22 dated 04.02.2022).
Of the 503 patients initially included in the study, data
from 468 were used in the statistical analysis. Data from
35 patients were excluded due to incompleteness. As a
result, 93% of the questionnaires were included in the
final analysis. The average age of the patients was 47
years (range 36-60 years), with 315 (67.3%) women and
153 (32.7%) men.

Research results and their discussion.

During the study, the relationships between specific
guestionnaire responses and the presumed diagnoses
were analyzed. The significance of these associations
was also assessed. The hypotheses were formulated as
follows: Ho — there is no association between the vari-
ables; H, — an association exists. Statistical analysis de-
termined the degree of association between question-
naire items and specific vestibular disorders, resulting in
the development of a diagnostic model.

The developed model successfully

e Accuracy: (TP +TN) /(TP + TN + FP + FN) = 74%

e Sensitivity (Recall): TP / (TP + FN) = 74%

e Precision (Positive Predictive Value, PPV): TP / (TP
+FP) =85%

e F1 Score: 2 x (Precision x Recall) / (Precision + Re-
call) =79%

¢ Negative Predictive Value (NPV): TN / (TN + FN) =
58%

e Specificity: TN / (TN + FP) = 73%

e Error Rate: (FP+ FN) / (TP + TN + FP + FN) = 26%

To evaluate the overall performance of the model,
the ROC-AUC (Receiver Operating Characteristic — Area
Under the Curve) metric was also used, which is a key
criterion for assessing the quality of binary classifiers.

ROC curve (Receiver Operating Characteristic) is a
graph that displays the relationship between the sen-
sitivity and specificity of a model at various decision
thresholds. The higher the ROC curve is above the ran-
dom baseline, the more accurate the model. The Area
Under the Curve (AUC) represents the area under the
ROC curve and ranges from 0 to 1. An AUC value of 0.5
indicates random classification, while a value greater
than 0.5 reflects the model’s ability to classify. When the
AUC approaches 1, the model demonstrates ideal per-
formance.. In this study, the AUC value was 0.742, indi-
cating a satisfactory classification ability of the model.
The ROC curve is shown in figure 1.

The study employed decision trees to evaluate the
predictive value of questionnaire items in relation to
presumed diagnoses, based on the classification of the
Barany Society. Decision trees are a popular machine
learning algorithm used for both classification and re-
gression tasks. They model the decision-making process
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Figure 1 — ROC curve (Receiver Operating Characteristic).

Table — General decision tree structure for disease diagnosis

identified 237 patients as truly affected by
the condition (True Positive, TP). In addi-

tion, it correctly classified 110 patients as
not having the presumed diagnosis (True
Negative, TN). However, the model incor-

rectly identified 40 patients with the dis-
ease as healthy (False Negative, FN), and

81 patients without the disease were mis-
takenly classified as affected (False Posi-
tive, FP). Overall, the model made correct

predictions for 347 out of 468 patients.
Diagnostic performance metrics of the
model:

. Initial Decision Tree [Key Differentiatingl Final Node
Disease A . n -
Question Questions (Diagnosis)
BPPV (Benign Does dizziness occur D|zz]ness when Likely BPPV
Paroxysmal with head movements? getting out of bed, diagnosis
Positional Vertigo) " | test results
Is there a feeling of Tinnitus. hearin High probabili-
Méniere’s Disease | ear fullness along with loss ’ g ty of Méniere’s
dizziness? Disease
. - . Possible diag-
Vestibular Neuritis Did the dizziness start meltlng, balance nosis: Vestibu-
suddenly and sharply? | disturbance "
lar Neuritis
Are dizziness episodes . .
Vestibular Migraine| associated with a histo- Headgche, photo- L|ker_ Ve§hbu-
S phobia lar Migraine
ry of migraine?
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Clase = 0473
ginni < 0.473
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Pixelord6 = 231.6 Pixelord =23 Pixelord =224 Pixelord =0.44 Pixelord 928 Pixelord = 044.
gini =0.122 gini = 0.410 gini= 0.199 gini = 0.44 gini = 0.44 gini= 0.44
samples 2051 sample 339 sample 839 samples 34 sample 014 samples 33
Clase= 41 Clase =25 Clase = 23 value = 881 value =11 value =19
0.230 0.188 0.80 0.462
Pixelord46 <15.50 Pixelord = 6569.9 Pixelord 331.50 Pixelord 271450
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gini = 0 gini = 317 gini=0 ° gini = 0.462
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Clase 9 Clase 194 value = 44 value =48

Figure 2 — Decision tree for data classification in diagnostics.

and possible outcomes in a tree-like structure. Separate
decision trees were constructed for each disorder based
on the diagnostic questions used in the study (table).

Additionally, the study analyzed the prevalence of
various diagnoses among patients presenting with diz-
ziness. The distribution of confirmed diagnoses is pre-
sented as n (%):

e BPPV (Benign Paroxysmal Positional Vertigo) —
226 patients (48.2%);

e Vestibular Neuritis (VN) — 46 patients (9.8%);

e Vestibular Migraine (VM) — 36 patients (7.7%);

e Méniére’s Disease (MD) — 134 patients (28.7%);

¢ Central Nervous System-related dizziness — 26 pa-
tients (5.6%).

These results show that BPPV was the most com-
monly diagnosed condition among patients with dizzi-
ness, followed by Méniére’s disease.

The results of our study are comparable with data
from other research in this field. For instance, in the
study by Jacob et al. [11], an accuracy of 76% was
achieved using logistic regression models to diagnose
Méniére’s disease and vestibular migraine. Another
study by Yagi et al. [12], which utilized neural networks,
reported a sensitivity of 81% and a specificity of 70%
when analyzing data from dizzy patients.

Thus, our findings demonstrate a comparable level
of model performance while using less resource-inten-
sive methods such as decision trees. Our results support
the applicability of decision trees as an interpretable
and clinically useful tool. The structure of the decision
tree is shown in figure 2. This is especially important in

settings with limited access to specialized diagnostics,
where primary care physicians need simple and reliable
decision-making algorithms.

In addition, the results confirm previously published
data on the prevalence of vestibular disorders, with
BPPV being the most frequent diagnosis — consistent
with multiple epidemiological reviews [13]. These find-
ings support conclusions by other authors about the
predominance of peripheral causes of dizziness in clin-
ical practice.

Conclusions.

This study developed and tested a new diagnostic al-
gorithm for evaluating patients with vestibular dysfunc-
tion. The results demonstrated that the model achieved
a diagnostic accuracy of 74%, sensitivity of 75%, specific-
ity of 73%, and an F1-score of 79%, indicating a reason-
ably high level of diagnostic performance. These metrics
support the use of the proposed algorithm as a reliable
tool for diagnosing vestibular disorders.

Despite the high positive predictive value (PPV) of
86%, the model’s negative predictive value (NPV) was
relatively low at 58%. This suggests that, while the
model performs well in confirming a diagnosis, it may
miss some true cases, leading to false-negative results.
To address this, expanding the patient sample and incor-
porating data from various neurotological centers could
improve model reliability. The integration of deep learn-
ing techniques may further enhance diagnostic accuracy
and facilitate broader clinical application, ultimately en-
abling more precise and timely care.
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Prospects for further research.
Future plans include expanding the patient sample,
integrating objective diagnostic data, applying neural

network algorithms, and developing a digital clinical
tool. These steps aim to improve diagnostic accuracy
and enhance usability in outpatient settings.
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CYB'EKTUBHA OLIIHKA BECTUBY/TAPHUX 3AXBOPHOBAHb:
ormnAan HoOBOro AHKETHOro Mertoay

AsepbaiigKaHCcbKuii meguuHuii yHisepcutet (M. baky, AsepbaigkaH)
statya2021@mail.ru

Memoto 6y10 00Cci0UMU MOXIUBOCMIi3ACMOCY8AHHA HO8020 0ia2HOCMUYHO20 IHCMpPYyMeHmMy—onumyeasnbHUKa
— 0n18 OugpepeHyianbHoi diaeHOCMuUKU 8ecmubynapHUX MOPYyuweHb, d MAKOX ouyiHUmu (io2o cunbHi ma caabKi
CMOPOHU, MEXAHI3M HanpasneHHAa 00 0CMamo4Ho20 0ia2HO3y 3 BUKOPUCMAHHAM Oepesa piueHb i Moxciugocmi
30CMOCYy8aHHA 8 KniHiuHil npakmuui. 3 yieto memoro 8 2021-2023 pokax 6ysn0 nposedeHO MpocrneKkmusHe
docnionceHHA ceped nayieHmis, Aki 38epHyauca 0o /IOP-nikapHi 3i ckapeamu Ha 3anamopoyeHHs. ocnioneHHs
byn10 cx8aneHo emu4YHUM KOMimemom, i 8i0 ycix y4acHuUKie bysn0 ompumMaHo nucemosy 3200y HA 8UKOPUCMAHHSA
ixHix daHux. [o 0ocniorceHHs 6yno skarveHo 503 nayieHmu, 3 Akux 0aHi 468 ocib 6yau niddaHi cmamucmuyHil
06pobuyi. CepedHili ik nayieHmie cmaHosus 47 pokie (MixckeapmusneHuli po3max: 36-60 pokis); 3 HuUx 315 (67,3%)
—MiHKU i 153 (32,7%) — Yonogiku. Cmamucmu4yHa 06pobKa 0aHUX MPo8ooUAca 3 BUKOPUCMAHHAM npozpam SPSS
Statistics v26 i SPSS Modeler v18. Pe3aynemamu 00cniO¥eHHA NOKA3asu, Wo 30CmoCcy8aHHA ornumyeassbHUKa 00
rposedeHHA IHCMmpymMeHManbHUX memodie ob6cmexceHHA 8idiepae 8axcausy poss Ha emani NepsuHHoi oyiHKU ma
MocmaHosKu ronepedHb020 0iaeHO3y y nayieHmis i3 3anamopoyeHHAM. Po3pobaeHull Ha OCHO8i cMaMuUCMUYHO20
aHanizy diaeHocmuyYHUl an20pumm MoKa3ae 8UCOKY crieyuiyHicme (73%), yymausicme (75%) i npoezHocmu4Hy

3Ha4YuUMicme, Wo niomeepoxye 0ouinbHicMe 020 BUKOPUCMAHHSA 8 KAIHIYHIl npakmuuyi.

Knrouosi cnoesa: eepmuczo, 3arnamopoyYeHHA, aHkema, diaeHocmuka eepmueao, asn2opumm.

3B8’A30K ny6nikauii 3 nnaHOBaHMMM HAyKOBO-4,0-
cnigHUmu pobotamu.

HasBa KaHAMAATCbKOI AMcepTaLii, YaCTUHOO AKOI €
AaHa pobota «OnTumisauis gudepeHuianbHOI AiarHoc-
TUKM BECTUBYNAPHUX NATONOTIN».

Bcryn.

3anamopoyeHHA came Mo cobi He € 3aXBOPIOBAHHAM,
a € CMMNTOMOM, LLO BUHUKAE NpU pPi3HMX naTonoriax. B
OCTaHHi POKM BCe YacTille NPoBOAATLCA AOCMIANKEHHS,
CNPAMOBaAHiI Ha MPOrHO3yBaHHA NMEPBMHHOrO AiarHo3y
Y NaLi€eHTIB 3i CKApramm Ha 3aMaMOpPOYEHHA 3 BUKOPUC-
TaHHAM aHKeTHUX onuTyBaHb [1]. CKapri Ha 3anamopo-
YeHHs | BTpaTy piBHOBaru cTaHOBAATb 61M3bKO 2,4% BCix
3BepHeHb A0 NikapeHb [2]. Ban3sbKo 25% naLieHTiB, AKi
3BEPTaTbCA 33 HEBIAKNALHO MEANYHOI AOMOMOTOH),
CKaprKaTbCsA Ha cumnTomu BepTuro [3, 4]. binbwicTb na-
LiEHTIB 3 MOPYLLEHHAM piBHOBAru — Lie 04N cepesHbo-
ro Ta NoXmaoro BiKy [5], ToAj AK BUNAAKM 3aMamopoYeH-
HA Y AiTel TpanasatTbea A40CUTb pigko [6]. MpubansHo
20% oci6 cTtapwe 60 pokiB cTpaxAatoTb Big 3anamopo-
YeHHH, WO 3HAYHO BMNJ/IMBAE HA iXHE MOBCAKAEHHE XUTTA
[7]. B eTionorii 3anamopoyeHHA NepeBa*KHO AOMiIHYHOTb
nepudbepuyHi BectTMbynApHi natonorii, a He 3axBopto-
BaHHSA LEHTpasibHOi HepBoBOi cucTemu [8]. [lo TakmMx Na-
TONOri BigHOCATbCA A0BPOAKICHE NO3ULNHE NAaPOKCU3-
ManbHe 3anamopodeHHa (AMMN3), xsopoba MeHbepa,
BECTUOYNSAPHUIA HeBPUT, NabipMHTUT, OTOCKNEpPO3, Me-
punimdatmuHa ¢ictyna i BectnbynapHa mirpeHs [9]. B
OCTaHHI AeCATUNITTA ONA npoBefeHHA audbepeHuianb-
HOi AiarHOCTMKM 3anaMOPOYEHHA Ha PaHHbOMy eTani
BCE LUMpLUE 3aCTOCOBYETbCA LWTY4yHMI iHTenekT [10].
AKTyanbHicTb AaHoi npobnemmn obymoBneHa He TibKu
LUMPOKO MOLUMPEHICTIO CUMMNTOMY, ane i CKNagHola-

MU andepeHLianbHoi giarHocTMKKU. CyyacHa meguumHa
NPONOHYE [O0POri AiarHOCTUYHI NPUCTPOI ANA OLIHKK
BecTMbynsapHoi aAnchyHKLji, NpoTe TaKi anapaTn € He B
YCiX Megn4HuX yctaHoBax. Kpim Toro, nepsmHHa ouiHKa
NaL€eHTIB i3 3aMaMOPOYEHHAM YaCTO NPOBOAMTLCA HE B
crneuianizoBaHMX KAiHiKax, a y Big4ineHHAX eKCTpeHoi
meanyHoi gonomoru. Lle npnssogunTb 40 3HAYHUX TPYA-
HOLW,B Yy AiarHOCTULi i, K HACNigoK, A0 3aCTOCYBaHHA
eMnipUYHOro NikyBaHHA. EmnipmnyHa Tepanis, wo npu-
3HAYaAETbCA 33 BiACYTHOCTI TOYHOrO AiarHO3y, NpU3BO-
OMTb 00 36inblieHHsA $iHaHCOBUX BUTPAT, NOAOBKEHHS
TEPMiHY OZY)KAHHA Ta 3HUMKEHHA AKOCTI KUTTA NaLieH-
TiB. OTpMMaHIi B X04i AOCNIAMEHHA pe3ynbTaTh NoKasy-
I0Tb, LLLO PO3POBNAEHMUI ANITOPUTM MOKE MATU NPAKTUYHE
3HAYeHHA oA NEPBUHHOI OLHKM NALLIEHTIB 3i CKapramm
Ha 3aMaMOpPOYEHHA.

MeTta gocnigeHHs.

Po3po6Ka Ta ouiHKa anroputMmy ans audbepeHuianb-
HOI AiarHOCTMKM Y NALIEHTIB 3i CKapramm Ha 3anamopo-
YeHHA.

O6’eKT i meTOAU AOCNIAKEHHA.

Byno po3pobseHO aBTOPCbKUIA AiarHOCTUYHUI Onu-
TYBA/IbHUK, LLO BKAOYAE 21 KNOYOBE MUTAHHA, CIPAMO-
BaHe Ha BMABNEHHA O3HAK HAMMNOLMPEHILNX 3aXBOPHO-
BaHb BECTMOYNAPHOro amnapaty, TakMxX AK J0OposKicHe
napoKcM3masbHe nosuuiliHe 3anamopodeHHa (AMN3),
BECTUOYNSAPHUI HEBPUT, XBOpoHa MeHbepa Ta iH. MnTaH-
HS aHKeTW Bynu cKnafeHi 3 ypaxyBaHHAM Knacudikauii
Mi*KHapoAHOro TOBapuCTBa 3 BECTUOYNAPHUX NOPYLUEHD
(International Barany Society), a TakoX 3 ypaxyBaHHAM
COLia/IbHO-EKOHOMIYHUX | KyNbTYpHUX 0cobamnBocCTel,
Wwob 3abe3neyntT MaKCMMANbHO fierke i NpaBu/ibHe
CNPUMHATTA ANA HaceNeHHA KpaiHu. NuTaHHA po3pobe-
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Hi Ha ocHOBI cneuMdiYHUX KNIHIYHUX O3HAK i CNPAMOBaHI
Ha NiaTPUMKY AndepeHLiabHOi AiarHOCTUKM HaWbinbL
noLwnpeHnx BeCcTMbynAapHMUX po3nagis.

MawuieHT camocTiMHO 3aNOBHIOBAIM aHKETY Ha eTani
NepBUHHOIrO MNPUMOMY — [0 MPOBEAEHHA IHCTPYMEH-
TaNbHUX METOZiB AiarHOCTUKM. Ha OCHOBI aHani3y aHKeT-
HUX SAHWX 3 BUKOPUCTAaHHAM a/iIrOpUTMIB AepeB pilleHb
B SPSS Modeler v18 6yB cTBOpeHM AiarHOCTUYHUIA an-
FOPUTM, LLO A03BONIAE NPUNYCTUTM NONepeaHili AiarHos
3 BMCOKMM CTyneHem MMoBipHOCTi. Anroputm nobyano-
BM OepeBa piweHb H6a3ysasca Ha metogi CHAID (Chi-
squared Automatic Interaction Detection). CHAID aHa-
Ni3yBaB KPOC-TabanLi MiK KOXKHOI BXigHOK 3MiHHOO
(MUTaHHAM aHKeTK) i KiHLEeBUM AiarHO30M, BU3HAYaoun
3HAYMMICTb B3aEMO3B’A3KY 3 BUKOPUCTAHHAM KpUTEPIto
Xi-KBagpaT. Y BMMaAKaX, KOAM BUABNANOCA KinbKa CTa-
TUCTUYHO 3HAYYLLMX 3MIHHWX, BUBMpPanaca 3miHHa 3 Hal-
MEHLUMM 3HAYEeHHAM p. AKLO0 3MiHHA BKAtOYana binblie
[BOX KaTeropiii, NpoBOANAOCA AOLATKOBE MNOPIBHAHHA.
Moporose 3Ha4YeHHsA ANA CTaTUCTUYHOI 3HaYyLWocTi Byno
NPUAHATO Ha piBHI p<0,05.

bynn 3acTocoBaHi meToAM NOFICTUYHOI perpecii,
ROC-aHani3, a Takox mogeni Knacudikauii, cnpamoBaHi
Ha OLHKY YyTAMBOCTI, cneymdidyHOCTi Ta NPOrHOCTUYHOIT
TOYHOCTI po3pobsieHoro onuTyBanbHUKA. Lle Byno Kni-
HiYHe, AiarHOCTMYHe, MOABiIMHe chine, MPOCNEKTUBHE
[ocnigXeHHnA, nposeaeHe B nepion, 32021 no 2023 poku
Ha 6a3i JIOP-rocnitanto. Y gocniaskeHHa 6ynum BKAOYEHI
naLieHTW, AKi 3BePHYNCA 3i CKApPraMu Ha 3aNamopoYeH-
HA. Bci yyacHWMKKW Haganu nucbmoBy iHPOpmOBaHy 3roay
Ha yyacTb Y AOCNIAKEHHI, AKe By/10 CXBasleHO eTUYHUM
KomiTeTom AsepbailfKaHCbKOrO MeANYHOro YHiBepcu-
TeTy (MpoTtokon Ne22 sig 04.02.2022 poky). 3 503 na-
LLIEHTIB, CMNOYATKY BKAKOYEHUX B AOCNIANKEHHA, AaHI 468
6ynn nigaaHi ctaTMcTUYHIN 0bpobui. [AaHi 35 nauieHTis
He Bynu BUMKOPUCTaHi B 3B'A3KY 3 iX HENOBHOTO. Takum
YMHOM, 93% aHKeT 6yn BKAtOYEHi B iHA/NbHUI aHani3.
CepefHilt BiK BKIHOYEHMX NALLIEHTIB cTaHOBUB 47 pOKiB
(@ianasoH 36-60 pokis), 3 HMX 315 (67,3%) — KiHKM, i 153
(32,7%) — vonosikm.

Pe3ynbTatv gocnigyKeHHA Ta ix 06roBopeHHs.

B xoaj gocnigxeHHs 6yno npoaHanisoBaHO B3aEMO-
3B’A30K MiXK KOHKPETHUMM BiANOBIAAMM HA MUTAHHA aH-
KeTn Ta nepenbayvyBaHMMM AiarHo3amu. TaKoXK OLiHIO-
BaBCA CTYMiHb 3HAYyLWOCTi UMx 3B8’A3KiB. noTtesn 6ynn
cbopmMynboBaHi HACTYMHUM YMHOM: Ho — 3B’A3KY MiXK
3MiHHUMM Hemag, Hy— 3B’A30K icHye. 3a 4oNOMOroto cTa-

Tabnuua — 3aranbHa CTPYKTypa AepeBa pilleHb

BNA [iarHOCTUKM 3aXBOPIOBaHb

T 3 9 §

TP Rate (Sensitivity)

'

;

T T T T T
02 04 06 08 1.0

FP Rate (1- Specificity)

T
00

PucyHok 1 — ROC-kpuBa mopaeni.

TUCTUYHOIO aHanisy byn0 BM3HAYEHO CTyniHb acoujiaLii
NMUTaHb 3 KOHKPETHMMM BECTUOYNAPHUMM 3aXBOPHOBAH-
HAMMW, B pe3y/bTaTi Yoro 6yno cdopmMoBaHO AiarHOCTUY-
HY MoZenb.

Po3spobneHa mozenb [03B0IMNA NPABU/BHO iAEHTU-
obikyBaTi 237 nauieHTis K AiicHo xBopwux (True Positive,
TP). Kpim Toro, mogenb npasuibHO BU3Haumaa 110 na-
Li€HTIB, AKi He matoTb NepeabavyBaHoro giarHosy (True
Negative, TN). Y Tolt »Ke 4ac, 40 naujieHTiB, fAKi AjicHO
CTPa)KAaoTb BiZ, 3aXBOPIOBAHHA, MOZE/b MOMMUJIKOBO
BigHecna ao 3poposux (False Negative, FN). Takox 81
nauieHT, AKUA He Ma€e 3axBOPOBaHHA, ByB MOMMAKOBO
KnacudikoBaHuii aKk xBopwuit (False Positive, FP). B wino-
My, MO4enb Aana npaBuUAbHUIA NporHo3 gna 347 3 468
naLieHTIB.

[iarHOCTUYHI XapaKTepuCcTUKKU mopgeni:

e TouHictb (Accuracy): (TP +TN) /(TP + TN + FP + FN)
=74%

¢ Yytausictb (Recall / Sensitivity): TP / (TP + FN) =
74%

¢ TOYHicTb NO3UTUBHUX NporHosis (Precision / PPV):
TP/ (TP + FP) = 85%

¢ F1 mipa: 2 x (Precision x Recall) / (Precision + Re-
call) =79%

¢ HeraTuBHa NPOrHOoCcTUYHa LiHHicTb (NPV): TN / (TN
+FN) =58%

e CneyudiuHictb: TN / (TN + FP) = 73%

¢ NMomwunka (Error Rate): (FP + FN) / (TP + TN + FP +
FN) = 26%

[na ouiHkM 3aranbHOi edeKTUBHOC-
Ti Mogeni Takox 6yno BMKOPUCTAHO no-
KasHMK ROC-AUC (Receiver Operating

XBopoba MeHbepa | AeHOCTi y ByCi pa3om i3

BTpaTa cayxy

XBOpobu

o] i N Characteristic — nnowa nia KPUBOK), AKUN
3axBopioganma | 1O43TKOBE 3AMUTAHHAY| | oo o i 0w (PIHANBHUA BYSON ¢ ooy nieiim KpuTEpiEM NpU OLHLL AKOCTI
Aepesi pileHb (OiarHo3s) . . .
. nuTaHHA 6iHapHMX KnacudikaTopis.
AT ESPorN el onc sanowo- | oremroentl L 7| ROCpuBa (Receiver Operating
. n T M P .
nosuuiiHe 3anamo- poquH?ﬂ npwn pyct NiXKa, pe3ynbTa- giarHos AMNMN3. CharaCte”St'c) H_Bm.'e coboto rpadik, wo
noueHHs) ronosu: U TecTin BifoOparkae CniBBIgHOLWEHHA 4yTAMBO-
Yn € BiguyTTA 3aKNa- Bucoka cTi Ta cneundivyHOCTi Mogeni npu pi3HUX
Lym y Byxax, NMOBIpHICTb

noporax MNPUUHATTA pileHb. Yum Bule

3anamopoYeHHAM? MeHbena ROC-KpuBa B MOPIBHAHHI 3 BMMNAAKOBOO

SecrB N Y novanocs 3anamo- | BatoBoTa, l\/il;);t'gzsww NiHi€r0, TUM BULLE TOYHICTL MOAEA. Mnowa
e MTy P pOYeHHs panToBo i nopyLueHHs secm6 - nig kpusoto (AUC — Area Under the Curve)
P pisko? piBHOBarH AP Bino6paxae naouy nig ROC-kpusoIo i Ba-
BecTnbyAsDHa Yv nos’asani enisogn | e MmosipHa pitoeTbea Big 0 Ao 1. 3HaveHHa AUC = 0,5
Mirpemz P 3anamMopoYeHHs 3 CBITNOBOAIHE BecTubynsapHa BKA3Yy€e HA BUMAZKOBY KnacuodikaLito, B Ton
icTopieto mirpeHi? mirpeHs. yac AK 3HayeHHs suwe 0,5 cBiAYUTL Npo
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Clase = 0473
ginni < 0.473
samples =5000
value = 2000
]
[ 1
0.433 0.473
Pixelord = 0.473 Pixelord = 0.478
gini = 0.473 gini = 0.969
sample 4000 samples 133
Clase = 4000 value =118
I I 1 [ | |
0.361 0.341 0.929 0.442
Pixelord < 64.50 Pixelord < 64.51 Plxelord = 0.50 Pixelord = 0.69
gini =6.391 gini = 2.841. gini = 0.40 gini = 245
sample 2841 samples 2541 samples 134 samples 34
Clase = 50 Clase = 57 value = 914 value =44
0.152 0.452 0.432 0.44 0.44 0.44
Pixelord6 =231.5 Pixelord =23 Pixelord =224 Pixelord =0.44 Pixelord 928 Pixelord = 044
gini=0.122 gini =0.410 gini = 0.199 gini = 0.44 gini = 0.44 gini = 0.44
samples 2051 sample 339 sample 839 samples 34 sample 014 samples 33
Clase = 41 Clase =25 Clase = 23 value = 881 value =11 value =19
0.230 0.199 0.80 0.462
Pixelord46 <15.50 Pixelord = 659.9 Pixelord 331.50 Pixelord 271430
gini =0134 gini =.0.186 gini = 0.9 gini = 0 462
samples 1544 samples 336 samples 198 samples 319
Clase =0 Clase = 216 salue = 69 value = 482
I ! |
0.154 517 0.462 0.462
Gini=0 1544 gini = 1..422 Gini =367 S-2 Gini =318 S4p
gini = 0 gini = 317 gini=0 ° gini = 0.462
samples 184 samples 317 samples 319 samples 319
Clase 9 Clase 194 value = 44 value =48

PucyHoK 2 — [lepeBo pilleHb AnA Knacudikauii AaHUX Npu AiarHOCTUL.

34aTHICTb mogeni Ao knacudikauii. Mpu 3HaveHHi AUC,
HabavxkeHomy Ao 1, mofenb AEMOHCTPYE ifeasnbHy
NPOAYKTUBHICTb. Y NpoBeAEHOMY AOCNIAKEHHI 3HAYEH-
HA AUC cknano 0,742, wo BKa3ye Ha 33a40BiNbHY 34aT-
HicTb mogeni Ao knacuoikauii. Kpuea ROC nokasaHa Ha
PUCYHKY 1.

Y pocnigxeHHi BUKOPUCTOBYBA/IMCA AepeBa pilleHb
ONA OUJHKM MPOrHOCTUYHOI LiHHOCTI MUTaHb aHKeTU
woao nepeabavyBaHux AiarHo3is, 3 ypaxyBaHHAM Kia-
cuoikauii bapaHiicbkoro ToBapucTea. [lepeBa piweHb
— L NOonNyAAPHUIN anroOpUTM MALLMHHOTO HaBYaHHA, WO
3aCTOCOBYETHCA AK ANA 3aBAaHb Knacudikauii, Tak i ana
perpecii. BoHM moaentoloTb Npouec NPUAHATTA PilleHb i
MOUBI pe3ynbTaTu y BUTNALI AepeBOonoaibHoi cTpyK-
Typu. [Ns KOXKHOrO 3axBoptoBaHHA 6ynM nobyaosaHi
OKpemi pepeBa pilWleHb, 3aCHOBaHI Ha AiarHOCTUYHUX
NUTaHHAX, BUKOPUCTAHWUX Y AOCNIAXKEHHI (Tabnuusa).

[OopatkoBo B AocnigKeHHi 6yno npoaHanisoBaHo
NOLUMPEHICTb Pi3HUX AiarHO3iB cepes NALEHTIB 3i CKap-
ramu Ha 3anamopoyeHHA. Po3nogin nigTeepaXKeHux Ai-
arHosis npeAcTaBneHo y Bumagi n (%):

e ANN3 (Jo06poskicHe napoKcM3manbHe No3uuiiHe
3anamopoueHHsA) — 226 nauieHTis (48,2%)

¢ BectubynsapHuit HeBput (VN) — 46 nauieHTis (9,8%)

* BectubynapHa mirpeHb (VM) — 36 nauieHTis (7,7%)

¢ XBopo6a MeHbepa (MD) — 134 nauieHTu (28,7%)

e LHC-3anamopoyeHHA (3anamMoOpoOuYeHHs LeH-
TPaNIbHOro NOX0OAXKEeHHA) — 26 naujieHTiB (5,6%)

Lli pe3synbTaTv NOKasytoTb, WO HaMbifblWw YacTo Aia-
rHOCTOBAHMM 3aXBOPIOBAHHAM cepej, NaLEHTIB i3 3ana-

mopoueHHsam € AMNM3, 3a sknum cnigye xeopoba MeHbe-
pa.

Pe3ynbTaTi Haworo JoCniaXeHHA NOPIBHAHHI 3 Aa-
HUMM iHWKX POBIT y Uil ranysi. bByna gocsarHyTa TOYHICTb
76% npu BUMKOPUCTaHHI Mogeni NOoricTM4Hoi perpecii
ONA OiarHOCTMKM XBOpobu MeHbepa i BecTnbynapHoi
mirpeHi [11]. B iHwWoMmy aocnigxeHHi, 3acHoBaHOMY Ha
BUKOPUCTAHHI HEMPOHHUX MepexK, NOBILOMNANOCA NPO
yyTameictb 81% i cneundiyHicte 70% npu aHanisi gaHUx
NaLieHTIB i3 3anamopoyeHHam [12].

TakMM YMHOM, OTPMMaHi HAMW MOKA3HWUKK CBiAYaTb
Npo MOPIBHAHHWUI PiBEHb AKOCTI Mmoaeni Npu BUKOPUC-
TaHHI MEHLU PecypCcoOEMHUX METOAIB, TaKUX AK AepeBa
piweHb. Hawi pe3ynbratv NiaTBEpAXKYHOTb NPUAATHICTD
AepeB pilleHb AK iIHTePnpPeToBaHOIO Ta KNiHIYHO KOpUC-
HOro iHCTpyMeHTy. CTpyKTypa AepeBa pilleHb NOKa3aHa
Ha PUCYHKY 2. Lle 0co61BO BaxK/1MBO B ymoBax obme-
YKEHOro AOCTyny A0 Crewiani3oBaHoi AiarHOCTUKK, Ae
Nikapi NepBMHHOI MeAUYHOI gonomoru noTpebyoTb
NPOCTUX i HAAIMHWUX aNITOPUTMIB NPUNHATTA PilleHb.

Kpim TOro, pesynbTati NiATBEPAXKYIOTb paHile ony-
61iKoBaHi AaHi NPO NOLWMPEHiICTb BECTUOYNAPHUX PO3-
nagis, cepep AKMX HalyacTilwmm giarHosom € AMNN3, wo
Y3rOAKYETbCA 3 pe3ynbTaTaMu YUCNEHHUX enifemiono-
riyHux gocnigxers [13]. Lii aaHi niaTBepaKyoTb BUCHO-
BKW iHLWIMX aBTOPiB NpO nepeBakaHHA nepudpepuyHux
NPUYUH 3aNaMOPOYEHHSA B KAIHIYHIN NpaKTuULi.

BucHoBKM.

Y pamkax AaHOro AociigyKeHHs 6yB po3pobieHui
i NPOTECTOBAHWIN HOBWUIN AiarHOCTUYHUIA anropuTm AnA
OLiHKM NauieHTiB 3 BecTUbynsapHo ancdyHKLiewo. Pe-

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meauuunu — 2025 — Bun. 2 (177) / Bulletin of problems in biology and medicine — 2025 - Issue 2 (177)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/

221



KNIHIYHA TA EKCMEPUMEHTAIbHA MEQULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

3y/NbTaT NOKa3aau, Wo MogeNb AOCAMA AiarHOCTUYHOI
TOYHOCTI 74%, yytamnsocTi 75%, cneumdivHocTi 73% i F1
Mmipa 79%, L0 CBigYNTb NPO AOCUTb BUCOKUIN piBEHb Ai-
arHOCTMYHOI edeKTMBHOCTI. Lli NOKasHMKKN A03BONAIOTb
po3rnagaTi 3anpornoHOBaAHMA aNropPUTM AK HagiMHUN
iHCTPYMEHT y AiarHOCTULi BECTUBYNAPHUX NOPYLUEHb.
He3Bakaloum Ha BMCOKe MO3UTMBHE MPOTrHOCTUYHE
3HauyeHHn (PPV) — 86%, HeraTMBHe MPOrHOCTUYHE 3Ha-
yeHHa (NPV) mopgeni BMABMNOCA MOPIBHAHO HU3bKMM
— 58%. Lle cBigunTb nNpo Te, WO, Xo4a Mmoaenb aobpe
CNPaBAAETbCA 3 NiATBEPAKEHHAM fiarHo3y, BOHA MOXKe
[O0MNYCKaTU NPOMYCKM MPU BUK/OYEHHI 3aXBOPHOBAHHA,
O NPU3BOAMUTL A0 XMOHUX HEraTMBHUX pe3ysnbTaTis. 3
YypPaxyBaHHAM LbOro, po3WMpPeHHA BUOIPKM NaLieHTIB i

BK/IIOYEHHA JAHWUX 3 Pi3HMX HEBPOOTONOTIYHUX LLEHTPIB
003BO/IUTb MIABULLATM HaAiMHICTb moaeni. Bnposa-
OXKeHHA meToais MnMbuHHoro HaBuyaHHA (deep learning)
MO)e [04ATKOBO MOAIMWUTU TOYHICTb AiarHOCTUKK i
CcNpuATK BiNbl LWMPOKOMY 33aCTOCYBAHHIO afirOpUTMy B
KNiHIYHIMA npaKTUui, 3abesneyytoun Binbll TOYHY i CBOE-
YacHy MeAMYHy JONOMOTY.

MepcnekTMBM NOAANBLUNX JOCNIAKEHD.

Hagani nnaHyeTbca po3WMpPeHHA BUBIPKU NaLLEHTIB,
iHTerpawina 04aTKOBUX 06’ EKTUBHMX AaHWUX, 3aCTOCYBaAH-
HS HEMpOMEpPEXKEBUX aNITOPUTMIB | po3pobKa undposo-
ro iHCTPYMEHTY AN1A KNiHIYHOro BUKOpUCTaHHA. Le nos-
BOJIUTb MiABULLMTU TOYHICTb AiarHOCTUKM i CNPOCTUTD Ti
3acTocyBaHHA B aMbynaToOpHUX yMOBaXx.
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CYB’EKTUBHA OLIHKA BECTUBY/IAPHUX 3AXBOPKOBAHb: OrNda4 HOBOro AHKETHOIo METOA4Y

Mypagosa H. A.

Pe3stome. BecTnbynapHi posnaam aBnaoTb CO600 04HY 3 HAWCKAAAHILWMX AiarHOCTUYHMX KaTeropili B OTOPUHO-
napuHronorii Ta HeBposorii. Mpobaema TOYHOI i CBOEYACHOT aMdepeHLiasbHOT AiarHOCTUKK 36epirae akTyaabHiICTb,
0C06/1MBO HA NEPBMHHOMY €eTani OLHKM NaLEHTIB 3i CKAapramMm Ha 3anamopoyveHHA. MeTol UbOro AOCAIAKEHHSA
CTaNo po3pobneHHA Ta KAiHIYHA Banifalia HOBOro aHKETHOro MeToAy, OPiEHTOBAHOrO Ha MonerweHHa andepeH-
LiaNbHOI AiarHOCTUKN HalMOLWMPEHILLIMX BECTUBYNAPHUX NATONOrIA. Y MeXKax NpOCneKTUBHOIO KAiHIYHOro Aochi-
O)KeHHA, nposeaeHoro y 2021-2023 pokax Ha 6asi cneuianizoBaHoi JIOP-nikapHi, 6ya10 3acTocOBaHO aBTOPCbKUIA
ONUTYBANIbHUK, AKNI CKNagasca 3 21 AiarHOCTUYHO 3HAYYLLLOTO 3anUTaHHA. PopmMytoBaHHA 3aMMUTaHb IPYHTYBANOCA
Ha KnacuoikauiiHMx KpuTepiax MixKHapoAHOro TOBapuCTBa 3 BeCTMBYNApHUX po3nagis (Barany Society), a TakoK Ha
KNiHIYHMX O3HaKax 3aXBOPOBaHb, AKI TPANAAOTbCA HalYacTilWwe, — A06POAKICHOro NAPOKCU3MANbHOIO NO3ULLIMHOTO
3anamopoyeHHs (AMMN3), xsopobu MeHbepa, BECTUBYNAPHOTO HEBPUTY i BECTUBYNAPHOI MirpeHi. ONUTYBaNbHUK
6yB aanNToOBaHMI 3 ypaxyBaHHAM KyNbTYPHUX i COLiaibHUX XapaKTEPUCTUK NOKanbHOI nonynauii, wo 3abesneumno
MOro xopolue CNpUNHATTA NaLieHTaMn. AHKETY 3aNOBHIOBA/IM HA eTani NepPBUHHOIO NPUNOMY — [0 NPU3HAYEHHA
iHCTPYMEHTaNbHMX AiarHOCTUYHUX NpoLeayp. 3aranom 6yno BKkAoYeHo 503 nauieHTw, 3 AKMx 468 aHkeT (93%) 6yno
BM3HAHO NPUAATHUMM O1A CTaTUCTUYHOIO onpautoBaHHA. CepeaHii BiK y4acHUKIB cTaHOBMB 47 POKiB, XKiHOK by/0
67,3%. 3 BuKopucTaHHaM meTtogy CHAID (Chi-squared Automatic Interaction Detection) byno nobysosaHo aepeso
pilleHb, B AKOMY KAHOYOBI MUTAHHA aHKETM PO3NOAINAANCA 33 3HAYMMICTIO 3aNEXKHO Bif, CTyMeHs 3B’A3Ky 3 ocTa-
TOYHMM AjarHo3om. Lle gano 3mory aBTomaTM3oBaHoO igeHTUdIKYBaTU MMOBIPHUMIA AiarHO3 419 KOXKHOro nalieHTa.
[JiarHocTMyHa mozenb Nnokasana Taki XapaKTepUCTUKU: YyTauBICTb — 75%, cneundiyHicte — 73%, TouHicTb — 74%,
F1-mipa —79%, N0O3NTMBHA NPOrHOCTUYHA LiHHICTb — 85%, HeraTMBHA NPOrHOCTMYHA LiHHICTb — 58%. 3HayeHHAa AUC
(Area Under the Curve) ctaHoBuio 0,742, W0 BKa3ye Ha 3a40Bi/IbHY AiarHOCTMYHY 34aTHICTb Moaeni. HanvacTiwm-
MW giarHo3amu B A0CNiAXKYBaHil KoropTi 6yau: AMN3 (48,2%), xeopoba MeHbepa (28,7%), BECTUOYNAPHUIA HEBPUT
(9,8%) i BecTMbynapHa mirpeHb (7,7%). Lii pe3ynbTaTvt y3roasKytoTbea 3 onybaikoBaHUMM AaHUMUK NiTepaTypw, nia-
TBEPAMKYOUM BUCOKY NOLIMPEHICTb NepnudpepruyHmx NPpUUYMH 3aNamMopoYeHHA B KNIHIYHIK npakTuui. MNMopiBHAHHA 3
Mi*KHapPOAHUMW O0CAIAMKEHHAMMU NPOAEMOHCTPYBAsIO 3icTaBHi abo HaBiTb BULLLI NOKAa3HMKWN AiarHOCTUYHOI TOYHOCTI
33 BUKOPUCTAHHA MEHLU PeCcypCOEMHOI MeTOAUKM — AepeBa pileHb. Moaenb NpoAeMOoHCTpyBasa XopoLy iHTep-
NPeTOBaHICTb, WO PObUTH il 3pyYHOIO A/1A 3aCTOCYBAHHS Ha PiBHI NePBMHHOI MeAMKO-CaHITapHOI 4ONOMOTH.
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AHKETHWIN MeToZ, Y NOEAHAHHI 3 aAfTOPUTMOM AepeBa pilleHb € MePCNeKTUBHUM IHCTPYMEHTOM A/1A NepBUHHOT
AandepeHLianbHOT AiarHOCTUKM BECTMOYNAPHUX PO3/1agiB. BiH moxe 6yTM 0cO6/1MBO KOPUCHMM B YMOBax obmexke-
HOro A0CTyny A0 crewuiani3oBaHOl AiarHOCTMKM. ManbyTHi gocnigKeHHA MatoTb ByT cnpAaMoBaHi Ha po3LWMpeH-
Hs BUBIPKK, BKAOYEHHSA MYNbTUGDAKTOPHMX AAHMX, BNPOBAAKEHHA a/ITOPUTMIB MALLUMHHOTO HAaBYaHHA | CTBOPEHHSA
NporpamHoro 3abesneyeHHs ANs NPAKTUYHOTO BUKOPUCTAHHA Mogeni. 3anponoHoBaHMI Niaxig moxe icTOTHO nig-
BULLUTN eDEKTUBHICTb i AOCTYMHICTb AiarHOCTUKM BECTUOYNAPHUX NOPYLLEHD.

Kntouosi cnosa: BepTuro, 3anamopoyeHHs, aHKeTa, AiarHOCTUKA BEPTUTO, alropUTm

SUBJECTIVE ASSESSMENT OF VESTIBULAR DISORDERS: A REVIEW OF A NEW QUESTIONNAIRE-BASED METHOD

Muradova N. A.

Abstract. Vestibular disorders represent one of the most diagnostically challenging categories in otorhinolaryn-
gology and neurology. Accurate and timely differential diagnosis remains a pressing clinical issue, particularly at the
initial stage of patient assessment with complaints of dizziness. This study aimed to develop and clinically validate a
novel questionnaire-based approach designed to facilitate the differential diagnosis of the most common vestibular
conditions. Within the framework of a prospective clinical study conducted between 2021 and 2023 at a specialized
ENT hospital, a 21-item author-designed diagnostic questionnaire was applied. The items were formulated based on
the criteria of the International Barany Society and focused on the specific clinical features of conditions such as be-
nign paroxysmal positional vertigo (BPPV), Méniére’s disease, vestibular neuritis, and vestibular migraine. The ques-
tionnaire was adapted to local cultural and linguistic characteristics to ensure clarity and patient comprehension. It
was completed during the initial clinical encounter, prior to any instrumental investigations. A total of 503 patients
were enrolled, of which 468 questionnaires (93%) were deemed complete and suitable for statistical analysis. The
mean age of participants was 47 years; 67.3% were women. Using the CHAID (Chi-squared Automatic Interaction
Detection) algorithm, a decision tree was constructed in which key questionnaire items were ranked based on their
statistical association with the final diagnosis. This allowed for an automated prediction of the most likely diagnosis
per patient. The diagnostic model demonstrated the following performance metrics: sensitivity — 75%, specificity
— 73%, accuracy — 74%, Fl-score — 79%, positive predictive value — 85%, and negative predictive value — 58%. The
area under the ROC curve (AUC) was 0.742, indicating a satisfactory classification ability. The most frequently con-
firmed diagnoses were: BPPV (48.2%), Méniere’s disease (28.7%), vestibular neuritis (9.8%), and vestibular migraine
(7.7%). These findings are consistent with the existing literature, supporting the high prevalence of peripheral caus-
es of vertigo in clinical practice. Comparison with international studies revealed comparable or superior diagnostic
performance of this approach, despite the use of less computationally intensive methods such as decision trees.
The model’s interpretability makes it particularly well suited for primary care settings where access to specialist
diagnostics may be limited.

The questionnaire-based method, integrated with a decision tree algorithm, is a promising tool for primary
differential diagnosis of vestibular disorders. It offers particular advantages in resource-limited settings. Future di-
rections should include expanding patient samples, integrating multimodal data, implementing advanced machine
learning models, and developing clinical software for real-world deployment. This strategy has the potential to sig-
nificantly enhance diagnostic efficiency and accessibility in vestibular care.
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