(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 6 (375) Uwonn 2026

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennuuHckue HoBocTH I'py3uun
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business Press.
Published since 1994. Distributed in NIS, EU and USA.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which
are of experimental, theoretical and practical character; publishes original research, reviews, commen-
taries, editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full
text content is available through EBSCO databases.

GMN: Meaununnckue HoBocTH I'py3un - exxeMecsuHbli pelieH3UpyEeMblil HayYHbIHN KypHal, U3AaéTcs
Penaxumonnoit komierueit ¢ 1994 roma Ha pPycCKOM W aHIJIMMCKOM SI3BIKaX B IIEJISIX TOIJEPIKKH
MEAMIIMHCKON HayKd M YIy4dlIeHHUs 30paBOOXpaHeHHs. B KypHase myOIMKYIOTCSI OpUTMHAJIbHBIE
Hay4HbIE CTaThbH B 00JIACTU MEIUIIMHBI, OMOJIOTUH U (papMaliy, CTaTbl 0030pHOT0 XapakTepa, HayuHbIe
cO0O011IeHNs, HOBOCTH METUIIMHBI U 3/ipaBooxpaHenus. XKypuan unnexkcupyercs B MEDLINE, orpaxén
B 0aze nanHbix SCOPUS, PubMed u BUHUTU PAH. IlonHOTEKCTOBBIE CTAThU KypHaia JTOCTYIHBI
yepe3 b/ EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg(36096m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, [omdmswagbls
Lbodgosd@om gomagyoobs s 533-0l 39360909d0L, aobosmengdols, 0beyglE®ool, byermgbgdols
s 39bgd0ldgBYyggegdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Fo Gyl
> 0baaoly® gbgody J3g9bwgds 9Jb3gM0dgbG o, mgm@oygmo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyamos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgendolsfgmdos EBSCO-I dmbsigdms dsbgdowsb.

WEBSITE
www.geomednews.com



K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Aim of the study: The aim of this study was to compare
standardized patient-based training with traditional didactic
and manikin-based instruction in developing clinical diagnostic
competence among mid-level medical students, and to assess
whether baseline academic performance influenced this effect.

Material and methods: A single-center randomized
comparative educational study was conducted among 498
medical students. Participants were assigned to either
standardized patient-based training or traditional didactic and
manikin-based instruction. Clinical diagnostic performance was
assessed using the Objective Structured Clinical Examination
(OSCE). Baseline academic performance was evaluated by
grade point average (GPA). Subgroup analyses were performed
according to academic performance. Statistical significance was
set at p<0.05, and effect size was calculated using Cohen’s d.
Results: Baseline GPA was comparable between groups.
Students trained with standardized patients achieved higher
OSCE scores than those receiving traditional instruction, with
mean scores of 8.39 and 6.93, respectively. The effect size was
large (Cohen’s d=1.07). The greatest benefit was observed
among students with average or lower baseline GPA, whereas
high-performing students showed comparable outcomes across
instructional modalities. Questionnaire responses from students
in the standardized patient-based training group, lecturers and
OSCE examiners favored standardized patient-based training
for diagnostic reasoning, communication skills and clinical
confidence, while manikin-based instruction was preferred for
procedural skills.

Conclusions: Standardized patient-based training was
associated with improved clinical diagnostic performance,
particularly among students with average or lower academic
standing. These findings support the integration of standardized
patients into hybrid clinical curricula to strengthen diagnostic
competence and communication skills.

Key words. Medical education, standardized patients,
clinical competence, objective structured clinical examination,
simulation-based training.

Introduction.

Medical education has traditionally relied on didactic teaching
methods, including lectures, textbooks, seminars and theoretical
case discussions. Although these approaches remain important
for acquiring biomedical knowledge, they are often insufficient
for developing practical clinical skills, diagnostic reasoning
and effective communication with patients. The increasing
complexity of clinical practice has created a need for educational
methods that allow students to apply theoretical knowledge in
structured and realistic clinical situations [1,2].
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Simulation-based education has become an important
component of contemporary medical training. It provides a
safe environment in which students can practice clinical skills,
receive feedback and improve performance without risk to
real patients [3,4]. Simulation methods include task trainers,
manikins, virtual learning tools and standardized patients, each
with specific educational advantages when matched to clearly
defined learning objectives [3,5].

Among these approaches, standardized patient-based training
has gained particular importance. Standardized patients are
trained individuals who reproduce clinical scenarios in a
consistent and structured manner. This method allows students
to practice history-taking, communication, physical examination
and diagnostic reasoning in conditions resembling real clinical
encounters [6-9]. Unlike real patients, whose presentations
may vary, standardized patients provide reproducible learning
situations for both formative teaching and structured assessment
[7,9,10].

The Objective Structured Clinical Examination is widely
used to assess clinical competence in medical students. Within
OSCE-based assessment, standardized patients may contribute
not only to evaluating technical clinical performance, but also
communication, empathy, professional behavior and patient-
centered interaction [11]. Therefore, integrating standardized
patients into OSCE-oriented training may improve alignment
between teaching methods and final performance assessment.

Despite the growing use of standardized patients, their
implementation remains variable across institutions, especially
in early and mid-level clinical diagnosis courses. In many
programs, clinical diagnosis is still taught mainly through
lectures, theoretical case discussions and manikin-based
demonstrations. While manikins are valuable for procedural
and technical skills, they cannot fully reproduce human
communication, emotional responses and real-time diagnostic
interaction [12-16].

Previous studies have reported positive educational effects of
standardized patient-based training; however, direct comparisons
with traditional didactic and manikin-based teaching remain
limited. In particular, evidence remains insufficient regarding
the influence of standardized patient-based instruction on
OSCE performance, student confidence, examination-related
anxiety and perceived educational effectiveness [16,17,18]. It
is also unclear whether this effect differs according to baseline
academic performance.

Clarifying these issues is important for curriculum design.
Modern clinical education increasingly supports hybrid models
that combine didactic teaching, manikin-based procedural
training and standardized patient-based encounters, allowing

43



each method to be used according to its strongest educational
purpose [3,19,20].

The aim of the present study was to compare standardized
patient-based teaching with traditional didactic and manikin-
based instruction in clinical diagnosis training among mid-level
medical students. The study evaluated OSCE performance,
perceptions of students, lecturers and examiners, and whether
baseline academic performance modified the educational effect
of standardized patient-based training.

Materials and Methods.
Study design and setting:

This study was designed as a single-center randomized
comparative educational study conducted at a medical university.
The study aimed to compare the effectiveness of standardized
patient-based training with traditional didactic and manikin-
based instruction in undergraduate clinical diagnosis education.

Data collection was conducted during the spring semester of
the 2024-2025 academic year, from February to June 2025,
among fifth- and sixth-semester medical students enrolled in the
Clinical Diagnosis course.

The educational intervention was implemented within the
Clinical Diagnosis course. The study was focused on the
development of clinical diagnostic competencies, including
history-taking, physical examination, diagnostic reasoning,
communication skills and preparedness for structured clinical
assessment.

Participants:

A total of 498 mid-level medical students participated in
the study. All participants were enrolled in the fifth and sixth
semesters of a 12-semester undergraduate medical program
and were registered in the Clinical Diagnosis course during the
study period.

Students were eligible for inclusion if they were actively
attending the Clinical Diagnosis course and agreed to
participate in the study. Students were excluded if they had
previous exposure to standardized patient-based training or
had previously participated in simulation-based educational
research. Prior exposure to standardized patient-based teaching
was assessed at enrollment by student self-report.

All 498 students assessed for eligibility met the inclusion
criteria. No students were excluded before randomization on
the basis of previous standardized patient-based training or prior
participation in simulation-based educational research.

Randomization and group allocation:

Participants were randomly assigned to one of two study groups
before the educational intervention. Simple randomization
was used in order to reduce selection bias and ensure baseline
comparability between the groups.

The experimental group received standardized patient-based
training and included 241 students. The control group received
traditional didactic and manikin-based instruction and included
257 students.

Random allocation was performed before the start of the
intervention. All randomized students completed the assigned
educational program and underwent final OSCE assessment.

44

Therefore, all 498 participants were included in the final
analysis. Participant flow is presented in Figure 1.

Educational interventions:

Students in the experimental group participated in structured
clinical training using trained standardized patients. The
training focused on history-taking, communication with the
patient, clinical reasoning, physical examination elements and
formulation of a diagnostic conclusion. Standardized patients
were trained to reproduce clinical scenarios in a consistent
manner, according to predefined scripts and educational
objectives.

Students in the control group received conventional instruction,
which included lectures, theoretical case discussions and
manikin-based practical sessions. Manikin-based teaching was
used mainly for demonstration and practice of selected physical
examination and procedural elements.

The teaching content and learning objectives were standardized
across both groups in order to maintain curricular consistency.
Both groups were trained within the same Clinical Diagnosis
course and covered comparable clinical topics during the study
period.

Outcome measures:

The primary outcome measure was student performance in
the Objective Structured Clinical Examination. OSCE stations
were developed using standardized clinical scenarios and were
assessed by trained examiners with structured checklists. The
checklists included predefined assessment criteria related to
history-taking, physical examination, diagnostic reasoning,
communication skills and overall clinical performance.

Examiners applied uniform assessment criteria in order to
improve objectivity and reliability of evaluation. The OSCE
was conducted after completion of the educational intervention.
Subgroup analysis:

An exploratory subgroup analysis was performed according
to baseline academic performance. Students were stratified
by grade point average in order to examine whether academic
standing modified the educational effect of standardized patient-
based training.

This subgroup analysis was predefined as exploratory. It did
not influence randomization, group allocation or the primary
outcome assessment.

Bias reduction strategies:

Several measures were used to reduce potential bias.
Standardized instructional materials and comparable educational
objectives were used in both groups. OSCE stations were based
on uniform clinical scenarios. Examiners received calibration
training before the assessment in order to harmonize scoring
criteria.

Where feasible, examiners were not informed about the
instructional group allocation of students. The use of structured
checklists and standardized assessment criteria was intended to
reduce subjectivity during OSCE evaluation.

Ethical considerations:

The study protocol was reviewed and approved by the
Institutional Ethics Committee of European University, Tbilisi,
Georgia. The approval number was 7, dated December 15, 2024.



All participants provided written informed consent before
enrollment. Participation was voluntary, and anonymized data
were used for analysis. The study was conducted in accordance
with the ethical principles of the Declaration of Helsinki.

Statistical analysis:

Statistical analyses were performed using IBM SPSS Statistics,
version 21. Continuous variables were presented as mean =+
standard deviation, and categorical variables as frequencies and
percentages.

Between-group comparisons of continuous variables
were performed using independent-samples t-tests, where
appropriate. Survey-response distributions were analyzed using
the chi-square goodness-of-fit test; when expected cell counts
were small, an exact multinomial test was used. For categorical
baseline comparisons, the chi-square test or Fisher’s exact test
was applied, as appropriate. A two-sided p-value <0.05 was
considered statistically significant.

Effect size was calculated using Cohen’s d to estimate the
magnitude of between-group differences. OSCE performance
was interpreted in the context of structured assessment, since
station-level characteristics and examination conditions may
influence student outcomes [18,21].

A formal a priori sample size calculation was not performed
because the cohort size was determined by course enrollment.
However, post hoc power estimation based on the observed
effect size indicated adequate statistical power for detecting
between-group differences.

Reporting standards:

Reporting of the study was aligned with relevant elements
of the CONSORT 2010 guidelines applicable to randomized
educational studies [22].

Results.

Baseline characteristics:

A total of 498 students were randomized and included in the
final analysis. The standardized patient group included 241
students, while the traditional instruction group included 257
students.

Baseline academic performance was comparable between the
groups. Mean baseline GPA was 2.94 + 0.61 in the standardized
patient group and 2.89 + 0.53 in the traditional instruction
group. The mean difference was 0.05, with a 95% confidence
interval from —0.06 to 0.16. This difference was not statistically
significant (t=0.85, p=0.39), confirming baseline comparability
between the study groups. Participant flow is shown in Figure 1.

Primary outcome: OSCE performance

Students in the standardized patient group achieved
significantly higher OSCE scores compared with students in
the traditional instruction group. The mean OSCE score was
8.39 in the standardized patient group and 6.93 in the traditional
instruction group. The comparison of OSCE performance
between groups is presented in Table 1.

The between-group mean difference was 1.46 points, with
a 95% confidence interval from 0.82 to 2.10. This difference
was statistically significant (t=4.46, p<0.001). The standardized
effect size was large, with Cohen’s d=1.07.
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OSCE score distributions are shown in Figure 2.

To further explore whether baseline academic performance
influenced the educational effect of the intervention, an
exploratory stratified analysis was performed according to GPA
category.

Among high-performing students, defined as those with GPA
>3.0, OSCE scores were comparable between the groups. The
standardized patient group included 41 high-performing students,
and the traditional instruction group included 61 high-performing
students. The mean OSCE score was 9.7 £ 0.3 in the standardized
patient group and 9.6 + 0.4 in the traditional instruction group.
The between-group difference was not statistically significant
(p=0.153). These results are presented in Figure 3.

Among students with average or lower GPA, the standardized
patient group achieved higher OSCE scores than the traditional
instruction group. In this subgroup, the standardized patient
group included 200 students and the traditional instruction
group included 196 students. Mean OSCE scores were 8.1 +
1.1 and 6.1 £ 0.6, respectively. This difference was statistically
significant (p<0.01). These results are presented in Figure 4.

Student-reported outcomes:

Students in the standardized patient-based training group
completed a post-OSCE questionnaire evaluating the perceived
effectiveness of standardized patient-based training compared
with traditional and manikin-based learning methods. A total of
241 students completed the questionnaire, and the results are
summarized in Table 2.

Data are presented as number (percentage). Percentages were
calculated using the number of respondents in the standardized
patient-based training group as the denominator (n=241).

All respondents completed the same post-OSCE questionnaire
with identical item wording and predefined response options.
Among respondents in the standardized patient-based
training group, standardized patient-based training received
higher ratings for the development of diagnostic reasoning,
preparedness for clinical practice, communication skills
and clinical confidence. These differences were statistically
significant for all listed domains (p<0.05).

Responses regarding reduction of examination-related anxiety
were more evenly distributed and did not reach statistical
significance (p=0.123).

Examiner survey results:

OSCE examiners evaluated student performance according to
predefined domains. The results are presented in Table 3.

Data are presented as number (percentage). All examiners
completed the same standardized post-OSCE questionnaire
with identical evaluation domains and response categories.

Examiners reported stronger clinical reasoning and
communication skills among students trained with standardized
patients compared with those trained by traditional didactic and
manikin-based instruction.

Ratings for procedural competence and perceived student
anxiety were more evenly distributed between the two
instructional approaches.

Lecturer survey results:

Lecturer perceptions are summarized in Table 4.
Data are presented as number (percentage). All lecturers
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Figure 1. CONSORT flow diagram of participant eligibility assessment, randomization, allocation, intervention completion, and analysis.

Group B (Traditional)

Figure 2. Comparison of OSCE scores between SP-based (Group A) and traditional (Group B) training groups. Bar graph comparing mean OSCE
scores with standard deviation. SP-based group significantly outperformed the traditional group (p < 0.01).
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Figure 4. OSCE performance among students with average or lower GPA: standardized patient-based versus traditional instruction. Bar chart
showing significantly higher OSCE performance in the standardized patient group compared with the traditional instruction group (8.1 £ 1.1
versus 6.1 + 0.6; p<0.01).

Table 1. Comparison of OSCE Performance Between Groups.

Group Total Students Total OSCE Points Average OSCE Score = SD
Group A (SP-Based Training) 241 2023 839+1.2
Group B (Traditional) 257 1781 6.93+1.5

47




Table 2. Results of the post-OSCE student questionnaire in the standardized patient-based training group (n=241).

. . . P-B Traini
Questionnaire Domain SP-Based Training

Preferred n (%)
Impact on Critical Thinking 212 (87.9)
Preparedness for Real-Life Scenarios 188 (78.0)
Comparison to Manikin-Based Methods 190 (78.8)
Confidence in Diagnostic Abilities 216 (89.6)
Improvement in Communication Skills 200 (83.0)
Reduction of Exam Anxiety 130 (53.9)
Preference for Future Training 180 (74.6)

Both Methods Manikin-Based P value
Equal n (%) Preferred n (%)

25(10.3) 4 (1.65) <0.05
50 (20.7) 3(1.2) <0.05
40 (16.6) 11 (4.6) <0.05
25(10.4) 0(0) <0.05
39 (16.1) 2(0.9) <0.05
61 (25.3) 50 (20.8) 0.123
50 (20.8) 11 (4.6) <0.05

Table 3. Results of the standardized post-OSCE examiner questionnaire on student performance by training modality.

Evaluation Domain

Preferred n (%)

Clinical Critical Thinking & Decision-Making 16 (100)
Communication & Patient Interaction 16 (100)
Clinical Skills & Procedural Competence 7 (43.8)

Student Confidence Level 14 (87.5)
Student Anxiety Level 8 (50.0)

Quality of Feedback & Learning Effectiveness 13 (81.3)
Overall Preparedness for Clinical Practice 12 (75.0)

SP-Based Training

Both Methods Manikin-Based
Equal n (%) Preferred n (%)
0(0) 0(0)

0(0) 0(0)

1(6.2) 8 (50.0)

0(0) 2 (12.5)

4(25.0) 4(25.0)

1(6.2) 2 (12.5)

4(25.0) 0(0)

Table 4. Results of the standardized post-OSCE lecturer questionnaire comparing educational methods.

Evaluation Domain Preferred n (%)

Critical Thinking & Diagnostic Skills 16 (100)
Communication & Professionalism 13 (81.3)
Decision-Making Under Pressure 14 (87.5)
Procedural / Technical Skills 0(0)
Student Engagement 6 (37.5)
Exam Anxiety Reduction 2 (12.5)
Teaching Practicality 13 (81.3)
Support for Future Curriculum Integration 12 (75.0)

completed the same standardized post-OSCE questionnaire
with identical item structure and predefined response options.

Most lecturers favored standardized patient-based instruction
for the development of diagnostic reasoning, communication
skills and clinical decision-making. In contrast, manikin-based
training was more frequently preferred for procedural and
technical skill acquisition.

Discussion.

This randomized comparative educational study showed
that standardized patient-based training was associated with
significantly better clinical diagnostic performance than
traditional didactic and manikin-based instruction. Students
trained with standardized patients achieved higher OSCE
scores, with a large between-group effect. These findings
support the value of experiential, patient-centered simulation in
undergraduate clinical diagnosis training.

The results are consistent with previous studies showing that
simulation-based education improves clinical competence,
learner engagement and preparedness for real clinical
encounters [7,12,23]. Standardized patient-based training
provides structured opportunities to practice history-taking,
communication, physical examination and diagnostic reasoning
in arealistic but controlled environment. Unlike lecture-centered
teaching, this approach allows students to apply theoretical
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SP-Based Training

Both Methods Manikin-Based
Equal n (%) Preferred n (%)
0(0) 0(0)

2 (12.5) 1(6.2)

2 (12.5) 0(0)

4 (25.0) 12 (75.0)

8 (50.0) 2 (12.5)

10 (62.5) 4 (25.0)

3(18.7) 0(0)

3 (18.7) 1(6.3)

knowledge in clinical situations and receive feedback on both
cognitive and interpersonal performance [2,4,16,24].

An important finding was that the educational benefit of
standardized patient-based training differed according to
baseline academic performance. High-performing students
achieved comparable OSCE results regardless of instructional
modality, whereas students with average or lower baseline
GPA showed greater improvement after standardized patient-
based instruction. This suggests that SP-based training may be
particularly useful for students who derive limited benefit from
traditional lecture-based teaching.

Baseline academic performance may not fully predict
performance in applied clinical tasks. In this study, students in
the SP group tended to perform better than expected based on
baseline GPA trends, whereas students in the traditional group
showed OSCE results more closely aligned with previous
academic standing. Although a formal interaction model was
not performed, the subgroup findings suggest that standardized
patient-based training may help reduce performance gaps
among learners with different academic profiles.

These findings may be explained by active learning, situated
learning and competency-based medical education principles.
Standardized patient encounters require students to organize
knowledge, communicate with a patient, formulate diagnostic
hypotheses and make clinical decisions in real time. This



contextualized learning process may be especially beneficial for
students who have difficulty transferring theoretical knowledge
into practical clinical performance [13,16,25].

The consistency between OSCE outcomes and survey-based
perceptions strengthens the interpretation of the results. Students
reported improved diagnostic reasoning, communication skills,
clinical confidence and preparedness for practice. OSCE
examiners also rated SP-trained students more favorably
in clinical reasoning and communication, while lecturers
emphasized the value of standardized patients for clinical
decision-making and patient interaction [10,12,22,26].

The findings do not suggest that standardized patients should
replace other simulation modalities. Manikin-based instruction
was considered more appropriate for procedural and technical
skill acquisition, since manikins allow repeated practice of
specific procedures and examination techniques in a controlled
setting. Therefore, standardized patients and manikins appear
to serve different but complementary educational purposes
[5,9,27].

The results regarding examination-related anxiety were less
uniform. No significant difference was observed between
groups, and perceptions varied among participants. The
realistic nature of SP encounters may reduce uncertainty for
some students, while creating additional emotional pressure for
others. Therefore, SP-based teaching should include structured
preparation, feedback and debriefing to maximize educational
benefit and reduce unnecessary stress [10,11,26].

Overall, the study supports a hybrid instructional model in
clinical diagnosis education. Didactic teaching may provide
theoretical foundations, manikin-based training may support
procedural skills, and standardized patient-based encounters
may strengthen communication, diagnostic reasoning and
clinical decision-making. This approach is consistent with
contemporary standards of simulation-based education,
which emphasize alignment between learning objectives,
simulation modality, deliberate practice and structured feedback
[6,7,12,17,25,28].

The subgroup findings also have implications for educational
equity. If standardized patient-based training provides greater
benefit to students with average or lower academic performance,
its integration into the curriculum may help narrow competence
gaps and promote more uniform clinical readiness across
cohorts. This is particularly relevant in undergraduate medical
education, where the goal is to ensure that all learners achieve a
safe and effective level of clinical competence.

Limitations.

This study has several limitations. First, it was conducted at
a single medical university; therefore, the results may not be
fully generalizable to other educational settings. Differences in
curriculum structure, faculty experience, student characteristics
and simulation resources may influence the effectiveness of
standardized patient-based training [3,4,13,26].

Second, outcomes were assessed shortly after the intervention.
The study did not evaluate long-term retention of competencies
or transfer of skills to real clinical practice. Further studies are
needed to determine whether the observed improvement in
OSCE performance is maintained over time [15,19,20].
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Third, examination-related anxiety was not assessed using
validated psychometric instruments. Emotional responses to
standardized patient encounters may influence performance
during structured clinical assessment, and the role of affective
factors could not be fully evaluated [17,18,24].

Fourth, complete blinding of assessors was not feasible
because of the educational nature of the intervention. Examiner
calibration, structured checklists and standardized OSCE
stations were used to reduce assessment bias, but residual bias
cannot be completely excluded [13,14,22].

Finally, the study did not include a cost-effectiveness analysis.
Standardized patient-based programs require trained personnel,
scenario development, faculty supervision and institutional
resources, which may affect scalability and sustainability
[8,16,26,27].

Future research should include multicenter studies, longer
follow-up, validated measures of learner anxiety and economic
evaluation to better assess the long-term effectiveness and
practical implementation of standardized patient-based training.

Conclusion.

This randomized comparative educational study showed
that standardized patient-based training was associated with
significantly better clinical diagnostic performance than
traditional didactic and manikin-based instruction, with the
greatest benefit observed among students with average or lower
baseline academic performance.

The findings support the integration of standardized patients
into undergraduate clinical diagnosis training, particularly
for improving diagnostic reasoning, communication skills
and preparedness for real clinical encounters. A hybrid model
combining standardized patient-based and manikin-based
simulation may provide a balanced approach to clinical skills
education.

Further studies are needed to evaluate long-term skill
retention, psychological factors affecting performance and the
cost-effectiveness of standardized patient-based programs.
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