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Artificial Intelligence-Based Chatbots May
Influence Decision-Making in Patients
with Respiratory and Non-Respiratory
Allergic Diseases

Objective — to assess the potential influence of artificial intelligence-generated responses on decision-
making and care pathways in patients with respiratory and non-respiratory allergic conditions.

Materials and methods. Twelve questions were submitted to two of the most widely used artificial
intelligence-based chatbots: ChatGPT-40 and Gemini 2.0 Flash. Half of these questions were developed
through an analysis of Google Trends data from the past year in Ukraine (October 2023—September 2024).
Another half were compiled from an online survey of practising physicians, who identified the most frequently
asked questions by patients during clinical consultations. Five experts independently assessed each chatbot’s
responses based on three parameters: accuracy, correctness, and comprehensiveness, using a 0—3 scale
(0 = completely inaccurate/incorrect/non-comprehensive, 3 = fully accurate/correct/comprehensive). Later,
all these topics were categorised into two blocks: Decision-Making block and Awareness block.

Results and discussion. The mean scores were as follows: ChatGPT achieved 2.08 + 0.46 (accuracy),
2.07 + 0.52 (correctness) and 2.10 + 0.57 (comprehensiveness) points, while Gemini scored 1.97 = 0.71
(accuracy), 2.00 + 0.69 (correctness) and 2.05 = 0.67 (comprehensiveness) points. These results indicate a
slight overall advantage for ChatGPT, with the largest difference observed in accuracy (0.11 points).
Statistical analysis indicated moderate to strong agreement between experts, which is generally sufficient to
validate the results.

The analysis revealed that Decision-Making block questions were answered by ChatGPT with accuracy =
2.20 £ 0.52, correctness = 2.17 + 0.50, comprehensiveness = 2.26 = 0.48 points, and by Gemini with accuracy
= 2.00 £ 0.58, correctness = 1.91 + 0.60, comprehensiveness = 2.06 = 0.55 points. Awareness block questions
were answered by ChatGPT with accuracy = 1.92 + 0.60, correctness = 1.92 = 0.58 and comprehensiveness =
= 1.88 £ 0.62 points, and by Gemini with accuracy = 1.88 + 0.65, correctness = 2.12 £ 0.57 and
comprehensiveness = 2.04 = 0.59 points.

Conclusions. The experts in our study evaluated the answers on a four-point scale (from 0 to 3 points), and
both chatbots answered on average 2 points out of 3 possible for all parameters — accuracy, correctness and
completeness, which is a reasonable indicator. However, the analysis clearly showed (and this is noticeable in
the average deviation) that the range of Gemini’s answer scores was higher than ChatGPT’s, that is, the
chatbot gave both more high-quality and low-quality answers. This increases the chance for the questioner to
receive both a bad and a good answer, which is an indicator of the chatbot’s lower predictability.

In the Decision-Making block, ChatGPT was statistically significantly better, but in the Awareness block,
ChatGPT was better only in the accuracy of answers, while Gemini statistically significantly answered
questions more completely and correctly according to expert assessments. ChatGPT consistently outperfor-
med Gemini in the Decision-Making block, indicating its suitability for tasks requiring structured decision-
making. In contrast, Gemini outperformed in the Awareness block, especially in correctness and completeness,
indicating its effectiveness for information queries.
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ince the public release of the ChatGPT language

model nearly 2.5 years ago, there has been an
unprecedented pace of technology development and
engagement and integration of artificial intelligence
(AI) technologies into everyday life. Being the
fastest-growing consumer software application in
history having gained over 100 million users in just
the first two months by January 2023, ChatGPT
has reached over 400 million weekly active users
globally in February 2025 [4, 5].

One of the most prominent shifts has been the
widespread incorporation of conversational Al sys-
tems — such as virtual assistants and chatbots — into
websites, applications and online services. These
systems are increasingly used to streamline user
interactions, answer questions and provide recom-
mendations. Medical websites are no exception to
this trend. Many now offer Al-powered support
tools to help users interpret symptoms, suggest pos-
sible diagnoses or direct them to the appropriate
healthcare professionals.

As aresult, when individuals seek medical advice
or try to understand their condition — for example,
by asking which specialist to consult or how to man-
age certain symptoms — they are increasingly
likely to receive a response generated by an Al
chatbot rather than a human expert. This growing
reliance on Al for preliminary medical information
raises important concerns about the accuracy, com-
pleteness and clinical reliability of such responses,
particularly in domains like allergy care, where
misinformation can have significant consequences.

Objective — to assess the potential influence of
Al-generated responses on decision-making and care
pathways in patients with respiratory and non-
respiratory allergic conditions.

Specifically, we evaluated the quality of responses
provided by two of the most popular publicly avail-
able AI models (as of October 2024), ChatGPT-40
and Gemini 2.0 Flash, to determine how effectively
they address common allergy-related questions and
to explore the implications of their use in patient-
facing digital environments.

Materials and methods

Twelve questions were submitted to two of the
most widely used Al-based chatbots: ChatGPT-40
and Gemini 2.0 Flash. Half of these questions were
developed through an analysis of Google Trends data
from the past year in Ukraine (October 2023—
September 2024), focusing on three key topics —
<«allergies», <allergens» and <«allergy tests». The
corresponding data with popularity trends are
shown in Fig. 1.

The remaining six questions were compiled from
an online survey of practising physicians, who iden-

tified the most frequently asked questions by
patients during clinical consultations. Later all these
topics were categorised into two blocks: Decision-
Making block (questions 2, 5, 6,9, 10, 11, 12) and
Awareness block (questions 1, 3, 4, 7, 8). Five
experts independently assessed each chatbot’s
responses based on three parameters: accuracy, cor-
rectness, and comprehensiveness, using a 0—3 scale
(0 = completely inaccurate/incorrect/non-compre-
hensive 3 = fully accurate/correct/comprehensive).
Each answer was evaluated according to three
parameters:

= Accuracy — a measure of how accurately the
answer to the formulated request/question is
given — is there «water», unnecessary informa-
tion etc.;

= Correctness — a measure of whether the infor-
mation provided, in the opinion of the expert, is
correct;

« Comprehensiveness — a measure of how com-
prehensive the answer to the question is, whether
something important needs to be added, what is
missing etc.

This resulted in a total of 60 evaluations per pa-
rameter (5 experts — 12 questions). Each of the
five experts was a practising allergist (with a min-
imum of 10 years of clinical experience), ensuring
expertise in understanding responses to questions
and a university faculty member (with a minimum
of 15 years of teaching experience), ensuring exper-
tise in assessing responses from an educational
perspective.

Descriptive statistics, including mean scores, were
calculated for each parameter and block. The
Mann—Whitney U test was employed to compare
the performance of ChatGPT and Gemini, with a
significance level of p < 0.05. Inter-rater agreement
was initially assessed using Kendall’'s W-coefficient,
though subsequent analysis utilised the Intraclass
Correlation Coefficient (ICC) due to the numerical
nature of the ratings. Visualisations, including bar
charts, radar charts and bubble charts (heatmaps),
were generated to illustrate the results.

Results and discussion

The mean scores across all 12 questions were
calculated as follows: ChatGPT achieved 2.08 + 0.46
(accuracy), 2.07 = 0.52 (correctness) and 2.10 +
+ 0.57 (comprehensiveness) points, while Gemini
scored 1.97 £ 0.71 (accuracy), 2.00 £ 0.69 (correct-
ness) and 2.05 £ 0.67 (comprehensiveness) points.
These results indicate a slight overall advantage for
ChatGPT, with the largest difference observed in
accuracy (0.11 points) (Fig. 2).

The analysis shows that the intervals for Chat GPT
are more consistent and have higher lower bounds,
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Fig. 1. Google trends on requests from Oct 2023—Sep 2024
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Fig. 2. Average scores of the chatbots with standard
deviation

while the Gemini responses were estimated with
wider intervals and lower mean values, indicating
greater variability in expert assessments.

The Mann—Whitney U test was conducted to
compare the performance of ChatGPT and Gemini
across all parameters. Significant differences were
observed: accuracy (p ~ 0.03, p < 0.05), correctness
(p~0.04, p<0.05) and comprehensiveness (p = 0.02,

Table. Results of the calculation of Kendall's W

coefficient for assessing expert agreement

Parameter Model Kendall's W
Accuracy ChatGPT 0.6627
Gemini 0.6901
Correctness ChatGPT 0.5368
Gemini 0.6386
Comprehensiveness ChatGPT 0.4920
Gemini 0.6151

p < 0.05). These results indicate that ChatGPT
outperforms Gemini across all parameters.

To check the consistency of the experts’ assess-
ment of the answers to the questions, we calculated
the Kendall’'s W coefficient. The results are shown
in Table.

As can be seen from Table 1, Kendall’'s W values
between 0.5 and 0.7 indicate moderate to strong
agreement between experts, which is generally suf-
ficient to validate the results. The highest agreement
was observed for accuracy, especially with the
Gemini chatbot.
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Fig. 3. Comparison of chatbots’ response scores by question blocks

As already indicated in the research methodol-
ogy, for the analysis of questions we classified them
as a Decision-Making block (questions the answers
to which can potentially affect the patient’s deci-
sion-making) and an Awareness block (questions
the answers to which can potentially affect the
patient’s awareness) (Fig. 3). The analysis revealed
that Decision-Making block questions were ans-
wered by ChatGPT with accuracy = 2.20 = 0.52,
correctness = 2.17 + 0.50, comprehensiveness =
= 2.26 £ 0.48 points, and by Gemini with accura-
cy = 2.00 £ 0.58, correctness = 1.91 £ 0.60, com-
prehensiveness = 2.06 £ 0.55 points. The Mann—
Whitney test revealed significant differences in
accuracy (p =~ 0.02), correctness (p = 0.01) and
comprehensiveness (p = 0.03), all with p < 0.05,
confirming the superiority of ChatGPT in this
block. Awareness block questions were answered
by ChatGPT with accuracy = 1.92 £ 0.60, correct-
ness = 1.92 £ 0.58, comprehensiveness = 1.88 £ 0.62
points, and by Gemini with accuracy = 1.88 + 0.65,
correctness = 2.12 + 0.57, comprehensiveness =
2.04 £ 0.59 points. The Mann—Whitney test
revealed non-significant differences for accuracy
(p = 0.07, p > 0.05), but significant differences for
correctness (p ~ 0.04) and comprehensiveness
(p = 0.03), both with p < 0.05, where Gemini out-
performs ChatGPT.

The radar chart shows ChatGPT’s larger area in
the Decision-Making block, indicating its superior-
ity, while Gemini’s larger area in the Awareness
block (e.g., correctness 2.12) reflects its strengths.

Artificial intelligence language models are becom-
ing increasingly popular, actively integrating into
various areas of human life. Medicine is no exception,
and there is a lot of research on the use of Al in stu-
dent education [1, 3], medical programming [6] and
even contributing to clinical decision-making [2].

All of these studies look at AI from the perspective
of medical professionals, and the focus is primarily
on improving the training of specialists or the provi-
sion of medical care. However, we were interested in
the application of chatbots from the patient’s per-
spective, because an increasing number of search
engines and Internet services integrate their own or
well-known language models to answer questions
(for example, the Google search service already dis-
plays the results its own language model, Gemini, in
response to a search query above the search results).

Conclusions

The experts in our study evaluated the answers
on a four-point scale (from 0 to 3 points), and both
chatbots answered on average 2 points out of 3 pos-
sible for all parameters — accuracy, correctness and
completeness, which is a good indicator. This sug-
gests that, in general, such answers were well formu-
lated and argued. However, the analysis clearly
showed (and this is noticeable in the average devia-
tion) that the range of Gemini’s answer scores was
higher than ChatGPT’s, that is, the chatbot pro-
duced both more high-quality and low-quality
answers. This increases the likelihood that the
questioner may receive either a poor or a good
answer, indicating the chatbot’s lower predictability.

The results of the analysis of answers by blocks
proved to be more interesting. In the Decision-
Making block, ChatGPT was answered questions
significantly more completely and correctly accord-
ing to expert assessments. ChatGPT consistently
outperforms Gemini in the Decision-Making block,
indicating its suitability for tasks requiring struc-
tured decision-making. In contrast, Gemini outper-
forms in the Awareness block, especially in correct-
ness and completeness, indicating its effectiveness
for information queries.
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The authors acknowledge the limitations of the
study. Chatbots are constantly improving, learning
from machine learning and billions of user queries,
and new versions of the language models we used
are likely to perform better. Competing products
are also actively developing, and their number is
increasing daily. Expert ratings also contain an
element of subjectivity, although the rating was
blind (the experts did not know which chatbots

There is no conflict of interest.

they were evaluation) and statistical analysis
showed a moderate level of agreement between the
ratings.

Generative AI models hold promise for wide-
spread use. However, our research has shown that
their answers to user questions are still far from
ideal, and the lack of predictive quality in the
response can potentially influence both patient
decision-making and awareness of various issues.

Participation of authors: concept and design of the study — A.Ye. Bogomolov; collection of material — O.B. Bondarchuk, I.V. Korytska,
L.M. Kyrychenko, S.V. Zaikov; processing of material, statistical data, writing of the text — A.Ye. Bogomolov; editing of the text —

S.V. Zaikov, A.Ye. Bogomolov.
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A.€. boromonost, 0.5. bonpapuyk?, J1.M. KnupnueHko?, I.B. Kopuubka?, C.B. 3aiikos?

'BiHHULbKMIA HaLiOHanbHUI MeauyHuil yHiBepcuTeT imeHi M.I. Muporosa
ZHauioHanbHuit yHiBepcuTeT 0XopoHu 3g0poB’s Ykpainu imeni MN.J1. Wynuka, Knis

YaT-60TU Ha OCHOBI UITYYHOT'O iHTENIEKTY MOXYTb BIJIUBATU
Ha ITPUNHATTA pilieHb V MAll€HTIB 13 pecIipaTopHUMMN
Ta HEPECIiPaTOPHUMU aJleprinHUMN 3aXBOPIOBAHHAMMU

Mema po6omu — oniHuTH NOTEHIIAHII BIUIUB BIANOBINEH, 3reHepoBaHKUX IITYYHUM iHTEJEKTOM, Ha
MPUHHATTS PINIeHb 1 MIAXHA MEIMYHOTO JIOTJIA/Ly B MAIEHTIB i3 PecHipaTOPHUMM Ta HEPECHipaTOPHUME
AJIEPTINHUMU CTAHAMU.

Mamepiaau ma memoou. JIpanaisaTh 3auTalb OyJI0 HaJaHO IBOM i3 HAMMOMIMPEHINMX YaT-00TiB Ha
ocHoBi mryynoro inTenekty: ChatGPT-40 Ta Gemini 2.0 Flash. ITosioBuna 1ux samurais 6yJia po3pobieHa
Ha ocHoBI aHam3y ganux Google Trends 3a ocranniii pik B Ykpaini (;koBrerb 2023 p. — Bepecenb 2024 p.),
iHma mosoBrHa GyJia CKJIajeHa Ha OCHOBI OHJIAMH-ONMUTYBAHHS IPAKTUKYIOUMX JIKAPIB, SKi BUSHAUMIIM
HAWJaCTII 3aTTUTaHHsA, K CTABJIATH MAIlIEHTU i 9ac KAIHIYHUX KoHCyabTamiil. [1'aTe excneptiB He3a-
JIESKHO OIIHIOBAJIM BiAMOBIAI KOMKHOTrO yaT-60Ta 32 TphOMa [IapaMeTPaMI: TOYHICTh, IPABUALHICTD i BUYepII-
HiCTh, BUKOpHUCTOBYIOUH nTkasy Bizt 0 10 3 (0 = moBHICTIO HETOYHO/HETIPAaBUIIBLHO,/HEBUYEPITHO, 3 = TIOBHIC-
TIO TOYHO/TIPaBUJILHO /BudepIiHo ). ITisHimre Bei TemMu 6y/u posmoziieni Ha gsa 6ok IIpuitHATTS pillleHb
i O6i3nanoCTi.

Pesynvmamu ma o6zoeopenns. Cepenni orinku 0yau takumu: ChatGPT orpumas (2,08 £ 0,46) 6ana
(Tounictp), (2,07 £ 0,52) 6ana (mpaBwibHicTh) i (2,10 £ 0,57) 6ana (BudepHicTs), Tozi sik Gemini — Bif-
nosiguo (1,97 +0,71), (2,00 = 0,69) Ta (2,05 £ 0,67) Gana. I1i pe3ysbratu BKasyioTh Ha HE3HAYHY 3aTalbHy
nepesary ChatGPT i3 naiiGinbiioro pisuutieio 3a Tounictio (0,11). CraTucTnaHmii aHai3 BUSBUB OMIPHY
JIO BUCOKOI Y3TOJIZKEHICTh MixK eKCIIEPTaMHU, 110 3araJiOM € JIOCTaTHIM /IS TATBEP/sKEHHST Pe3yJIbTaTiB.
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Amnasri3 mokasas, 1o 3amuranis 610Ky [puittsarrst pitnens Oy orineni st ChatGPT 3 takumu mokas-
HUKaMu: TouHicTh — (2,20 £ 0,52) 6asa, npaBuibhicts — (2,17 £ 0,50) 6asa, BuueprnHicts — (2,26 + 0,48)
Gasta, st Gemini: Tounicts — (2,00 = 0,58) Gana, npasuibHicts — (1,91 £ 0,60) Gasa, BuueprHicTp —
(2,06 = 0,55) Gana. 3amuranus 60Ky O6isHanocri orpumanu ouinku aass ChatGPT: Tounicte —
(1,92 £ 0,60) 6ana, mpaBusbhicts — (1,92 + 0,58) Gasa, Buuepnricts — (1,88 £ 0,62) 6ana, 1ist Gemini:
tounicth — (1,88 £ 0,65) 6asa, npasuibhicts — (2,12 £ 0,57) 6ana, Budepnnicts — (2,04 = 0,59) 6aa.

Bucnoexu. Excrieptii B HAIlOMy JIOCJIKEHH] OIIHIOBAIM BiAMOBIM 3a 4-6anbHoio 1mikanoio (Bix 0 10
3 6ausi). O6uIBa yaT-60TH B CEPEHBOMY OTPUMAIH 2 Gasiv 3 3 MOKJIMBUX 3a BCiMa rapameTpamu (TOYHICTb,
MPABUJIBHICTD 1 BUYEPITHICTD), 110 € J00pUM TTOKa3HUKOM. [Ipore aHasi3 4iTKo 1mokasaB (110 TIOMITHO 3a
CEpeHIM BiIXMJIEHHSIM ), 1[0 Jlialla30H OIiHOK Bianosigeii Gemini OyB Buiimm, Hixk y ChatGPT, to6to 11eii
4aT-00T JaBaB sIK GBI SIKICHI, Tak i MeHIIT sikicHi Bitrosizi. Ile migBuIiye IMOBIPHICTD /IJIsT TOTO, XTO 3all-
TY€E, OTPUMATH SIK TTOTaHYy, TaK i XOPOIITY Bi/IIIOBI/Ib, 1110 € MOKA3HIKOM TipIIOl MepeibadyBaHoCTi yaT-60Ta.

Y 6uomi Ipuitasarrss pimens ChatGPT BusSBUBCS CTATUCTUYHO 3HAUYYIO KpammM, ajge B OJoIi
Oobisnanocti ChatGPT nepepepuiyBaB Jiiille 3a TOYHICTIO BiANIOBiJei, TOAl SIK, 3a OIL[IHKAMU EKCIIEPTIB,
Gemini cTraTUCTUYHO 3HAYYIIO BiAMOBIAaB ToBHiIIe Ta npasuabHinie. Chat GPT crabisbHo nepesepiiryBas
Gemini B 6soni I[TpUitHATTS pillieHb, O CBIAYMTH PO HOTO MPUAATHICTD ISt 3aB/aHb, SIKi MOTPeOYIOTh
CTPYKTYPOBAHOTO MPUIHATTS pirterb. Haromicts Gemini mepeBepinyBas y 6ot O6izHaHOCTI, 0COGIMBO
3a MPaBUJIbHICTIO Ta BUUEPITHICTIO, 10 BKA3YE HA HOTO eDeKTUBHICTD /IJ1st iHDOPMAIiTHUX 3aMTUTiB.

Kntouo6i coea: pecriipatopHi Ta HepecipaTopHi ajiepriiiti 3aXBOPIOBaHHS, ITYYHIIT IHTEJIEKT, 4aT-00T.
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