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Abstract

Background

Objective Structured Clinical Examinations (OSCEs) are widely used to assess clinical competence in
medical education; however, detailed analysis of station-level performance and comparability across
specialties remains limited. This study aimed to evaluate station-level performance within specialties
during OSCE-1 and to compare overall examination outcomes across different educational programmes.

Methods

This retrospective study included 1233 students from four programmes: Medicine (n=989), Medicine for
the Armed Forces (n=40), Pediatrics (n=137), and Physical Therapy and Rehabilitation (n=67). Within
each specialty, descriptive statistics, Wilcoxon signed-rank tests with Benjamini—Hochberg correction,
and Spearman correlation analysis were applied. Between-group comparisons were performed using the
Mann—-Whitney U test with adjustment for multiple testing.

Results

Across all programmes, higher performance was observed in procedural and emergency stations, while
lower scores and greater variability were consistently found in electrocardiogram interpretation. The
proportion of students scoring below 60 points was highest in these domains, reaching over 10% in
several cohorts. Pairwise comparisons confirmed significant differences between stations within
specialties, whereas correlation analysis indicated predominantly weak to moderate associations,
suggesting multidimensional competency assessment. Between-group analysis demonstrated broadly
comparable overall results, with Medicine outperforming Pediatrics and Physical Therapy and
Rehabilitation (p<0.05), while other comparisons were not statistically significant.

Conclusions

OSCE-1 provides detailed differentiation of competency domains at the station level while maintaining
overall comparability across specialties through a unified scoring system. Combined analysis of station-
specific and integrated outcomes offers valuable insights for targeted curriculum development and
assessment design.

Clinical trial number: not applicable.

Introduction

The objective structured clinical examination (OSCE) has become a cornerstone of contemporary
medical education, representing a paradigm shift from predominantly theoretical knowledge-based
assessment toward the direct evaluation of clinical competence in standardized, performance-based
environments (1, 2). Since its introduction by Harden and colleagues in the 1970s (3), the OSCE has been
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widely adopted across undergraduate and postgraduate medical training globally (4-6), offering a
structured format in which learners rotate through a series of stations designed to assess discrete
clinical tasks under controlled conditions. This approach enables the systematic evaluation of a broad
range of competencies, including history taking, physical examination, clinical reasoning, procedural
skills, and communication, with scoring based on predefined checklists to enhance objectivity and
reproducibility (7). Over the past decades, OSCEs have been increasingly integrated into high-stakes
licensing examinations and institutional assessments worldwide (6, 8-11), reflecting a broader shift
toward competency-based medical education and the need for reliable tools that capture real-world
clinical performance beyond theoretical knowledge (12).

Ukraine has introduced the OSCE as a key component of the examination, complementing traditional
written assessments (13, 14). The implementation of the OSCE reflects an effort to align national
medical education standards with international practices and to ensure that graduates demonstrate
required applied clinical competencies. Ukrainian medical universities have progressively adopted OSCE-
based formats across multiple specialties, including medicine, pediatrics, dentistry, and rehabilitation
medicine, often utilizing simulation technologies and standardized clinical scenarios to approximate
real-world practice (14-17).

Despite this rapid adoption, the evidence base describing the structure, outcomes, and educational
impact of OSCE implementation in Ukraine remains comparatively limited and fragmented. Existing
publications mainly focus on descriptive accounts of implementation, specific institutional experiences,
or methodological considerations in selected specialties, rather than providing comprehensive
comparative analyses across the OSCE stations (14-18). The predominance of aggregated scoring
without detailed analysis limits the ability to identify specific areas of strength and weakness within
clinical training, thereby constraining evidence-based curriculum development. Notably, the potential use
of detailed station-level data to inform targeted educational improvements remains underexplored.

In the Ukrainian medical education system, undergraduate training in Medicine, Medicine for the Armed
Forces, and Pediatrics is structured as a six-year programme. Students undertake OSCE-1 and OSCE-2 at
the end of third and sixth years, respectively. OSCE-1 and OSCE-2 results contribute to the final ranking
used for specialty training allocation upon completion of medical school. At the same time, the Physical
Therapy and Rehabilitation programme is organized as a four-year undergraduate course (OSCE-1)
followed by a two-year master’s course (OSCE-2).

This study aimed to evaluate OSCE-1 station-level performance within each specialty (primary endpoint)
and to compare overall examination performance across specialties as a secondary endpoint.

Methods

Participants
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This retrospective study was based on publicly available data extracted from the institutional registry of
Bogomolets National Medical University (Kyiv, Ukraine). The study was conducted in strict accordance
with the Declaration of Helsinki and national ethics and data protection regulations. Ethical approval was
granted by the Ethics Committee of Bogomolets National Medical University (approval N2 205, April 27,
2026). The ethics committee waived the requirement of written informed consent for participation due to
the retrospective nature of the study. All participants had previously provided informed consent for the
use of their educational and assessment data for research and quality assurance purposes in
accordance with institutional policies.

The dataset included all students who undertook the OSCE-1 exam in 2025, comprising a total of 1233
individuals. Among them, 989 were enrolled in the Medicine programme, 40 in Medicine for the Armed
Forces, 137 in Pediatrics, and 67 in Physical Therapy and Rehabilitation. No additional exclusion criteria
were applied. Sample size was determined by the number of eligible subjects.

OSCE-1 exam

In all cases, the examination consisted of multiple stations designed to assess distinct domains of
practical clinical competence. The full list of stations is provided in Table 1. Each station was scored on
a scale from 0 to 100. For each candidate, the mean of station scores was calculated and subsequently
multiplied by two to obtain the final examination score on a 200-point scale. A final score below 60% (i.e.,
<120 points) was considered a failing result and required resitting of the examination as a prerequisite
for progression to the subsequent stage of training.

Station-level performance (within-group comparison)

Within each specialty, station-level performance was compared to assess differences in student
achievement across individual stations. Descriptive statistics was calculated to characterize the
distribution of results, including calculation of the mean, standard deviation (SD), standard error (SE),
confidence intervals (Cl), median, minimum and maximum values, and interquartile range (IQR), as well
as visualizing results via violin plots. Additionally, we calculated the number of students who scored
below 60 points for each of the stations. This was performed to identify areas requiring improvement in
practical skills and to reduce the likelihood of retaking the entire examination.

Given that the distribution of the analyzed variables deviated from normality, non-parametric statistical
methods were applied. Pairwise comparisons between all possible station combinations were
performed using the Wilcoxon signed-rank test (19). To account for multiple testing, p-values were
adjusted using the Benjamini—Hochberg procedure (20).

Spearman correlation analysis (21) was conducted to evaluate associations between performance
across different stations. This approach allowed assessment of whether higher performance at one
station was accompanied by higher or lower performance at other stations. Such relationships were
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interpreted as statistical associations only, without inference of causality, and were used to explore
whether stations reflected shared underlying competencies or assessed independent skill domains.

Between-group comparison

As an explorative analysis, between-group comparisons were performed across four specialties
(Medicine, Medicine for the Armed Forces, Pediatrics, and Physical Therapy and Rehabilitation). To
ensure comparability, the analysis was restricted to the final examination score expressed on the
standardized 200-point scale, which was treated as an integrated measure of overall performance. This
approach allows valid comparison between groups with differing numbers and compositions of stations,
as the final score reflects a unified assessment framework defined by institutional criteria. Importantly,
within the Ukrainian system, OSCE results expressed on the 200-point scale contribute to a single unified
ranking for specialty training allocation, in which graduates of General Medicine, Medicine for the Armed
Forces, and Pediatrics are ranked together.

Given the non-normal distribution of the data and the marked imbalance in group sizes, non-parametric
methods were applied. Specifically, pairwise comparisons between specialties were conducted using the
Mann-Whitney U test (22) followed by the Benjamini—Hochberg procedure (20).

Results

Station-level performance (within-group comparison)

A total of 1233 students were included in the analysis. Station-based performance is illustrated in Figure
1, with detailed descriptive statistics provided in Supplementary Tables 1-4. Between-station
comparisons and correlation analysis results are presented in Supplementary tables 5-8 and
Supplementary figures 1-4, respectively.

Medicine

Within the Medicine programme, overall performance was high across most stations, with mean scores
exceeding 90 points in several domains, including M8 Trauma care (94.49 points), M9 Blood group
assessment (95.23), and M10 Basic procedural skills (94.78). In contrast, lower performance was
observed in M5 Electrocardiogram interpretation (77.73), M2 Anamnesis taking (therapy) (80.10), and
M3 Physical examination in therapy (82.87). The widest variability was also noted for M5
Electrocardiogram interpretation (SD 22.49), indicating substantial heterogeneity in student
performance.

A focused analysis of students scoring below 60 points at individual stations revealed distinct patterns

of underperformance across programmes (Table 2). In the Medicine programme, failure rates were

generally low across most stations; however, a marked exception was observed for electrocardiogram

interpretation (M5), where 11.43% of students scored below the threshold, representing the highest

failure rate among all assessed stations. Other stations with comparatively elevated proportions of low
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scores included physical examination in therapy (M3, 3.84%), blood pressure measurement (M4, 3.24%),
and anamnesis taking in therapy (M2, 2.73%). In contrast, several stations demonstrated near-complete
proficiency, including trauma care (M8) and basic procedural skills (M10), where no students scored
below 60 points.

Pairwise comparisons demonstrated statistically significant differences between the majority of station
combinations after Benjamini—Hochberg correction (p<0.05), with particularly large effect sizes
observed when comparing lower-performing stations (e.g., M5, M2) to higher-performing procedural and
emergency stations (e.g., M8—M10). Please see Supplementary table 5.

Spearman correlation analysis (Supplementary figure 1) demonstrated generally weak to moderate
associations between station scores, suggesting that individual stations largely assess distinct domains
of competence rather than a single unified skill construct.

Medicine for the Armed Forces

For Medicine for the Armed Forces, the highest scores were observed in surgery-related stations,
including M6 (anamnesis taking) and M7 (physical examination). In contrast, lower scores were noted in
M2 (anamnesis taking) and M5 (electrocardiogram interpretation), indicating comparatively weaker
performance.

Analysis of scores below 60 points (Table 2) revealed that failures were largely confined to a small
subset of stations. The highest proportions were observed in M2 and M3, each affecting 7.5% of
students, while isolated cases were seen in M1, M4, and M5. Notably, no failures were recorded in
surgical, emergency, or procedural stations (M6—M12), suggesting that these competencies were
reliably achieved across the cohort.

Pairwise comparisons confirmed substantial differences between stations, particularly between lower-
performing domains and higher-performing tasks (p<0.05). Detailed results are presented in
Supplementary table 6.

Spearman correlation analysis (Supplementary figure 2) showed predominantly weak associations
between stations.

Pediatrics

The Pediatrics cohort demonstrated that the highest scores were observed in foundational pediatric
tasks such as P1 (child anthropometry), where results were consistently near the upper limit, as well as
in P12 (cardiopulmonary resuscitation). In contrast, P5 (electrocardiogram interpretation) represented
the lowest-performing station, accompanied by substantial variability.

The distribution of low scores further emphasized the aforementioned pattern (please see Table 2).
Electrocardiogram interpretation emerged as the primary point of difficulty, with 10.95% of students
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scoring below 60 points. Additional challenges were observed in P4 (blood pressure measurement),
while most other stations showed only sporadic failures. Importantly, several core pediatric
competencies, including child anthropometry, infant feeding, and child physical examination, showed no
instances of low performance.

Pairwise comparisons revealed widespread statistically significant differences between stations
(p<0.05). These findings are detailed in Supplementary table 7.

Correlation analysis (Supplementary figure 3) demonstrated generally weak relationships between
station scores, indicating that performance in pediatric OSCE stations reflects multiple relatively
independent competencies.

Physical Therapy and Rehabilitation

In contrast to the other programmes, the Physical Therapy and Rehabilitation cohort exhibited a
markedly uniform performance profile. Mean scores across all stations were relatively close, without
clear outliers in either direction, suggesting a balanced level of performance across assessed domains.
No station demonstrated either exceptionally high or distinctly low mean values relative to the rest.

However, analysis of low-performing students (Table 2) revealed that several stations showed
comparable proportions of scores below 60 points, including PTR1, PTR3, PTR4, and PTR6, each
affecting a noticeable subset of students. Unlike the other programmes, there were no stations entirely
free of low scores, indicating that underperformance was not confined to a single domain but rather
distributed across competencies.

Consistent with this observation, pairwise comparisons did not identify any statistically significant
differences between stations after correction for multiple testing (p>0.05), reinforcing the absence of
strong performance gradients within the cohort (Supplementary table 8).

Spearman correlation analysis (Supplementary figure 4) demonstrated weak to moderate associations
between stations, suggesting partial overlap between functional skills while still supporting the presence
of distinct competency components.

Between-group comparison

Final examination scores differed across programmes, reflecting variation in overall performance when
assessed using the unified 200-point scale (Figure 2, Supplementary table 9).

Students in the Medicine programme achieved the highest results, with a mean score of 178.65, followed
closely by Medicine for the Armed Forces (176.43). Lower overall performance was observed in
Pediatrics (171.55) and Physical Therapy and Rehabilitation (168.94), which also demonstrated greater
dispersion of results.
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Pairwise comparisons revealed that the Medicine cohort significantly outperformed both Pediatrics
(p<0.05) and Physical Therapy and Rehabilitation (p<0.05), with moderate effect sizes (n2 = 0.13-0.14).
In contrast, no statistically significant difference was observed between Medicine and Medicine for the
Armed Forces (p>0.05), indicating comparable overall performance between these closely related
training pathways. There were no significant differences in other comparisons as well. Please refer to
Supplementary table 10.

Discussion

Overall, the present study provided a comprehensive analysis of OSCE-1 performance across multiple
medical and allied health programmes in the leading Ukrainian medical university, revealing consistent
patterns at both station and programme levels. The findings demonstrated that students perform reliably
well in structured procedural and emergency tasks, while comparatively lower performance is observed
in cognitively demanding domains, particularly electrocardiogram interpretation and components of
clinical reasoning such as anamnesis taking and physical examination in therapy-oriented contexts. This
pattern was consistently reproduced across programmes, indicating that the observed differences are
unlikely to be programme-specific and instead reflect broader characteristics of training and
assessment.

One of the most prominent findings is the persistent difficulty associated with electrocardiogram
interpretation, which demonstrated both the lowest mean scores and the highest proportion of students
scoring below the threshold across multiple cohorts. It suggests that this competency may be
insufficiently developed at the stage corresponding to OSCE-1. In contrast, emergency and procedural
stations, including trauma care and cardiopulmonary resuscitation, consistently demonstrated high
performance and near absence of failure cases, indicating that these skills are effectively taught and
retained. Taken together, these results point toward an imbalance in training emphasis, where
algorithmic and hands-on competencies may be prioritized over interpretative and integrative clinical
skills.

From a structural perspective, the weak to moderate correlations between stations further support the
interpretation that OSCE-1 assesses a multidimensional construct of clinical competence rather than a
single unified ability. This has important implications for both assessment design and curriculum
development, as it suggests that deficiencies in one domain cannot be compensated by strengths in
another, reinforcing the need for targeted educational interventions.

For the between-programme analysis, overall examination outcomes across programmes were broadly
comparable, with only a limited number of statistically significant differences observed. Despite
differences in curriculum structure and station composition, these findings should be interpreted in the
context of the Ukrainian medical educational system, where final OSCE results, expressed on a unified
200-point scale, are used as a common metric for ranking graduates across specialties for subsequent
training allocation.
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The findings of this study have direct implications for medical education in Ukraine. First, the consistent
underperformance in electrocardiogram interpretation suggests a need to reconsider how this
competency is taught, potentially shifting toward more practical and case-based approaches rather than
isolated theoretical instruction. Second, the observed variability in therapy-oriented communication and
examination skills indicates that greater emphasis should be placed on early clinical reasoning and
patient interaction, particularly in non-procedural contexts. Third, the strong performance in emergency
and procedural stations provides a positive indication that current training approaches in these domains
are effective and may serve as a model for strengthening other areas of the curriculum.

Several limitations of the present study should be acknowledged. The study is based on data from a
single institution, which may limit generalizability to other educational settings. The retrospective design
precludes control over potential confounding variables, including differences in teaching methods,
examiner variability, and prior student experience. Additionally, while the use of a standardized 200-point
scale enables comparison between programmes, underlying differences in station composition may still
influence the results. Finally, the analysis is limited to quantitative performance metrics and does not
capture qualitative aspects of student competence or examiner judgment.

Future research should aim to expand this analysis to multiple institutions to assess the reproducibility
of the observed patterns across different educational environments. Longitudinal studies following
student performance across multiple stages of training would be particularly valuable in determining
whether the identified gaps persist or are resolved over time. Furthermore, integrating qualitative
assessment methods, including structured examiner feedback and student self-assessment, may
provide deeper insight into the underlying causes of underperformance in specific domains. Finally,
targeted educational interventions addressing identified weaknesses, particularly in electrocardiogram
interpretation and clinical reasoning, should be developed and prospectively evaluated to determine their
effectiveness.

Conclusions

OSCE-1 revealed clear differences in performance across individual stations within each specialty,
confirming that the examination captures heterogeneous components of clinical competence rather
than a single unified skill. This allows identification of specific domains requiring improvement at the
level of training programmes.

At the same time, overall examination scores were largely comparable across specialties, with only
limited differences reaching statistical significance. Within the framework of the Ukrainian system,
where final OSCE results are used as a unified metric for graduate ranking, the 200-point scale appears
to provide a functionally consistent basis for comparison despite differences in curriculum and station
composition.

These findings support the use of combined station-level and overall score analysis as complementary
approaches for evaluating both detailed competency profiles and integrated educational outcomes.
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Figure 1

Station-based performance. (A) Medicine (n=989); (B) Medicine for the Armed Forces (n=40); (C)
Pediatrics (n=137); (D) Physical Therapy and Rehabilitation (n=67). Please refer to Table 1 for the station
details.
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Figure 2

Overall exam performance. Medicine n=989, Medicine for the Armed Forces n=40, Pediatrics n=137,
Physical Therapy and Rehabilitation n=67.
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