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OZET

Amagc: Ultrasonografi esliginde yapilan iist ekstremite sinir blogu uygulamalari ileri diizey gorsel-motor
koordinasyon gerektirmektedir. Bu alanda YouTube yaygin bir egitim kaynag olarak kullamlmakla birlikte,
mevcut igeriklerin egitsel kalitesi olduk¢a heterojendir. Bu calismada, ultrasonografi esliginde yapilan ist
ekstremite sinir blogu egitim videolarinda yapay zekd (YZ) tabanli kalite degerlendirmesinin yalmzca
konugma-metin temelli degerlendirme (Grup 1) ile goriintii destekli degerlendirme (Grup 2) yaklagimlari
karsilastirilarak etkinliginin analiz edilmesi amaglanmustir.

Materyal ve Metot: Tammlayict kesitsel tasarima sahip bu ¢aligmada, 10 Aralik 2025 tarihinde
YouTube’dan segilen toplam 80 ultrasonografi esliginde yapilan {ist ekstremite sinir blogu egitim videosu
analiz edilmistir. Her video, ChatGPT-5.2 (OpenAl) kullamlarak iki farkli degerlendirme kosulunda
incelenmistir. Egitsel kalite; 10 maddelik Egitim Icerigi Kontrol Listesi, DISCERN degerlendirme aract,
Global Kalite Olgegi (GQS) ve Journal of the American Medical Association (JAMA) 6lciitleri kullamlarak
degerlendirilmistir.

Bulgular: Grup 2, tiim kalite degerlendirme araglarinda Grup 1°e kiyasla istatistiksel olarak anlaml1 derecede
daha yiiksek puanlar elde etmistir: Egitim Igerigi Skoru (33,90 + 6,25’e karsi 29,11 + 6,66; p < 0,001),
DISCERN (45,01 +10,83’e kars1 37,90 + 8,62; p < 0,001), GQS [medyan 4 (4-5)’e kars1 3 (3-4); p <0,001]
ve JAMA o6lgiitleri [medyan 2,5 (2-3)’e kars1 0 (0-0); p < 0,001].

Tartisma ve Sonuc: Goriintii destekli yapay zekd yaklasimi, &zellikle gorsel ipuglarina dayali islemsel
maddelerde daha yiiksek kalite puanlari saglamistir. Bu bulgular, yalmzca konusma-metin temelli
degerlendirmelerin ultrasonografi esliginde yapilan sinir blogu egitiminde kritik prosediirel unsurlari
sistematik olarak gozden kagirabilecegini disiindiirmektedir.

Anahtar Kelimeler: Yapay Zeka, ChatGPT, Brakiyal Pleksus Blogu, YouTube, Egitsel Kalite

ABSTRACT

Objective: Ultrasound-guided upper extremity nerve block procedures require advanced visuomotor
coordination. Although YouTube is widely used as an educational resource in this field, the educational
quality of available content remains highly heterogeneous. This study aimed to compare the effectiveness of
artificial intelligence (Al)—based quality assessment using a speech-text-only evaluation (Group 1) versus an
image-enhanced evaluation (Group 2) for ultrasound-guided upper extremity nerve block educational videos.
Material and Methods: In this descriptive cross-sectional study, a total of 80 ultrasound-guided upper
extremity nerve block educational videos selected from YouTube on December 10, 2025 were analysed. Each
video was evaluated under two conditions using ChatGPT-5.2 (OpenAl). Educational quality was assessed
using a 10-item Educational Content Checklist, the DISCERN instrument, the Global Quality Scale (GQS),
and the Journal of the American Medical Association (JAMA) benchmark criteria.

Results: Group 2 demonstrated statistically significantly higher scores than Group 1 across all quality
assessment tools: Educational Content Score (33.90 + 6.25 vs. 29.11 + 6.66; p < 0.001), DISCERN (45.01 +
10.83 vs. 37.90 £ 8.62; p <0.001), GQS [median 4 (4-5) vs. 3 (3—4); p < 0.001], and JAMA [median 2.5 (2—
3) vs. 0 (0-0); p <0.001].

Discussion and Conclusion: The image-enhanced Al approach yielded higher quality scores than the
speech-text-only evaluation, particularly for procedurally dependent items reliant on visual cues. These
findings suggest that speech-text-only evaluations may systematically fail to capture critical procedural
elements in ultrasound-guided nerve block education.
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INTRODUCTION

Ultrasound-guided peripheral nerve blocks are a cornerstone of contemporary regional
anaesthesia practice and are widely used in upper extremity surgery through interscalene,
supraclavicular, infraclavicular, and axillary approaches (1). These techniques provide
effective perioperative analgesia but require advanced anatomical knowledge, refined hand—
eye coordination, and a high level of visuomotor coordination for safe and effective
performance (2). With the increasing integration of digital resources into medical education,
YouTube has emerged as a commonly used platform for learning ultrasound-guided nerve
block procedures among trainees and practitioners (3). Its open-access nature and visual
format make it particularly attractive for procedural learning. However, as YouTube content
is not subject to peer review, the accuracy, completeness, and educational quality of available
videos may vary substantially (4-6). This variability raises concerns regarding the reliability
of YouTube as an educational resource for technically demanding procedures.

To address these concerns, several structured evaluation instruments have been developed to
assess the quality of online medical videos, including the DISCERN instrument, the Global
Quality Scale (GQS), and the Journal of the American Medical Association (JAMA)
benchmark criteria (4). While these tools provide standardized frameworks for assessment,
evaluations conducted by human reviewers are inherently time-consuming and labour-
intensive, limiting their feasibility for large-scale or continuous monitoring of educational
content.

Recently, large language models (LLMs) have been explored as automated tools for
evaluating health-related video content, offering the potential for scalable and efficient
assessment (7). However, most previous studies have relied primarily on speech-text-only
analyses, which may inadequately capture visually intensive elements of procedural
education. For ultrasound-guided nerve blocks, critical aspects such as probe positioning,
needle visualization, and real-time anatomical interpretation are inherently visual and
dynamic, and the contribution of visual information to artificial intelligence (Al)-based
quality assessment remains insufficiently explored.

Therefore, the present study aimed to compare Al-based evaluations of YouTube videos on
ultrasound-guided upper extremity nerve blocks under two assessment conditions using the
same Al model, ChatGPT (OpenAl, San Francisco, CA, USA; version GPT-5.2): a speech-
text-only evaluation (Group 1) and an image-enhanced evaluation (Group 2).

MATERIALS AND METHODS

Study Design and Ethical Considerations
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This study was conducted as a descriptive, cross-sectional content analysis comparing two
Al-based evaluation approaches to assess the educational quality and information reliability
of ultrasound-guided upper extremity nerve block videos on YouTube. All analyses were
performed using the same Al model, ChatGPT-5.2, under two evaluation conditions: Group 1
and Group 2. The model was accessed via the official web-based interface, and default
parameters were used throughout the study. All prompts were entered manually under
controlled conditions to ensure consistency across evaluations.

Only publicly accessible video content and associated metadata were analysed. The study did
not involve human participants, patient data, or clinical interventions; therefore, institutional
review board approval and informed consent were not required. The study was conducted in
accordance with the Declaration of Helsinki.

Video Search Strategy and Selection Process

A systematic search of the YouTube platform was performed on December 10, 2025. To
minimise the influence of personalised search algorithms, all searches were conducted in
incognito browser mode with cookies and browsing history cleared. The following search

29 ¢

terms were used sequentially: “interscalene block ultrasonography,” “supraclavicular block
ultrasonography,”  “infraclavicular block ultrasonography,” and “axillary block
ultrasonography.”

For each search term, videos were sorted by view count in descending order, and the first 20
videos meeting predefined inclusion criteria were selected. Accordingly, a total of 80 videos
(20 per block technique) were included in the analysis.

Inclusion and Exclusion Criteria

Videos were included if they provided educational or procedural content specifically focusing
on ultrasound-guided interscalene, supraclavicular, infraclavicular, or axillary nerve blocks;
had a duration between one and ten minutes; and featured English-language narration or a
verifiable English transcript. Only original, full-length YouTube videos were considered for
analysis. Conversely, videos were excluded if they were shorter than one minute or longer
than ten minutes; lacked audio or transcriptions; were presented in a language other than
English; or demonstrated a mismatch between the title and clinical content. Additionally,
duplicate uploads and videos irrelevant to the specific procedural techniques were excluded
from the final dataset.

Validation and Interobserver Agreement

To assess the accuracy and clinical relevance of the Al-based evaluations, a random subset of

20 videos was independently scored by two anaesthesiology specialists using the same
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assessment tools. Interobserver agreement was analysed using the intraclass correlation
coefficient (ICC), which demonstrated a high level of consistency between the evaluators.
Videos with discrepant scores between the two experts were subsequently reviewed by a third
senior anaesthesiology specialist, and a final consensus score was established through joint
evaluation.

Al-Based Evaluation

Each video was evaluated under two conditions using the same Al model to ensure
methodological consistency. In Group 1, the complete video speech text was analysed
without visual input.

In Group 2, the same speech text was evaluated together with visual inputs. The first image
consisted, when available, of a screenshot displaying the channel and presenter information.
This was followed by screenshots representing key procedural stages, including patient
positioning, ultrasound probe placement, identification of anatomical structures, needle
visualization, and local anaesthetic spread.

A total of at least five and at most ten images were used for each video. The number of
images was determined according to the video duration and scene variation. Due to system
limitations, a maximum of ten images could be uploaded per evaluation session.

All evaluations were performed using the same standardized prompt (Supplementary File 1),
with input modality as the only variable.

Assessment Framework

Educational content quality and information reliability were assessed using a Structured
Educational Content Checklist (Supplementary File 2), the DISCERN instrument
(Supplementary File 3), GQS (Supplementary File 4), and JAMA benchmark criteria
(Supplementary File 5). Item-level and total scores generated by the Al model were recorded
separately for each group.

Video Characteristics and Quantitative Variables

For each video, duration, channel subscriber count, time since upload, number of views,
likes, and comments were recorded. Engagement rate was calculated as [(likes + comments) /
views] x 100, and view rate was calculated as total views divided by the number of days
since upload.

Statistical Analysis

All analyses were performed using IBM SPSS Statistics version 20.0 (IBM Corp., Chicago,

IL, USA). Continuous variables are presented as mean =+ standard deviation or median (25th—
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75th percentiles), as appropriate, and categorical variables as frequencies and percentages.
Data normality was assessed using the Kolmogorov—Smirnov test.

Paired comparisons between the two evaluation conditions were conducted using the paired-
samples t-test for normally distributed data and the Wilcoxon signed-rank test for non-
normally distributed data. Associations between video characteristics and quality scores were
examined using Pearson or Spearman correlation coefficients, as appropriate.

All tests were two-tailed, and p < 0.05 was considered statistically significant.

RESULTS

The general characteristics of the included videos are summarised in Table 1. While video
durations were relatively comparable due to the predefined inclusion criteria, channel

popularity as well as viewing and engagement metrics showed wide variability.

Table 1. General characteristics of the videos.

Variable Median (25th-75th Percentiles) Minimum-Maximum Value
Subscriber count 11,350 (3,005-72,450) 106-2,550,000

Video duration (minutes) 4.78 (2.77-6.20) 1.23-9.52

Upload time (months) 70.50 (47-153) 6-204

Like count 217.50 (24.50-517) 0-22,000

View count 38,260.00 (5,545.50-99,804.00) 262-414,188

Comment count 3 (1-13) 0-143

Engage ment rate (%) 0.69 (0.28-1.10) 0-11.28

View rate (views/day) 15.22 (2.79-38.11) 0.09-242.22

Data are presented as median (25th—75th percentiles) and minimum-maximum val ues.

Interobserver reliability of the assessment tools used in the study was high across all scales.
The ICC was 0.957 for the Educational Content Score, 0.950 for DISCERN, 0.927 for GQS,
and 0.816 for JAMA (p < 0.001 for all scales).

In analyses comparing the performance of the Al model with expert ratings, statistically
significant agreement with expert scores was observed across all assessment tools in Group 2,
which used the image-enhanced evaluation approach. For Group 2, ICC values were 0.956
for the Educational Content Score and 0.968 for DISCERN (p < 0.001 for both). In contrast,
Group 1, which relied on the speech-text-only evaluation, demonstrated lower ICC values for
the same scales.

For the JAMA benchmark criteria, Group 1 did not show statistically significant agreement
with expert ratings (ICC = 0.001; p = 0.495). Conversely, when visual metadata were
incorporated in Group 2, JAMA scores demonstrated statistically significant agreement with
expert ratings (ICC = 0.876; p < 0.001).

In paired comparisons of the same videos, Group 2 yielded significantly higher scores than
Group 1 across all quality metrics (Table 2; all p < 0.001).
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Table 2. Quality evaluation scores under two evaluation conditions for the same videos (Group 1 vs. Group 2).

Group1 Group 2
Video Evaluation Value Value Paired difference (95% CI) P Value
Parameters
Educational 29.11+6.66 33.90+6.25 —4.79 (—6.80 to —2.77) <0.001
Content Score
DISCERN 37.90+£8.62 45.01£10.83 =7.11 (-10.17 to —4.06) <0.001
Score
Global Quality 3(3-4) 4 (4-5) -1.0 (-1.0 t0 0.0) <0.001
Score (GQYS)
JAMA 0 (0-0) 2.5(2-3) -2.0 (-3.0t0 -2.0) <0.001
Score

Data are presented as mean = standard deviation for normally distributed variables and as median (25th—75th
percentiles) for non-normally distributed variables. Paired differences are presented as mean paired differences
with 95% confidence intervals (CI) for normally distributed variables and as Hodges—Lehmann median paired
differences with 95% CI for non-normally distributed variables. Comparisons between Group 1 and Group 2
were performed using the paired-samples t-test or the Wilcoxon signed-rank test, as appropriate. Statistical
significance was set at p < 0.05.

As shown in Table 3, Group 2 achieved significantly higher scores than Group 1 in visually
dependent domains, including Indications and Positioning, Sterility and Preparation,
Sonoanatomy, Vascular Safety/Doppler, Probe Handling and Image Optimisation, Needle
Technique, and Local Anaesthetic Spread/Hydrodissection (all p < 0.05).

In contrast, no statistically significant differences were observed between the groups for the

items pharmacology and dosage (p = 0.202) and complication management (p = 0.465).
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Table 3. Distribution of Responses to the Educational Content Checklist ltems.

Group 1 Group 2
Item Score Category n (%) n (%) p value
Indications & 1 No information 7 (8.8%) 2 (2.5%)
Positioning
2 Very poor 14 (17.5%) 8 (10.0%) <0.001
3 Poor 12 (15.0%) 11 (13.8%)
4 Good 32 (40.0%) 25 (31.3%)
5 Very good 15 (18.8%) 34 (42.5%)
Contraindications 1 No information 69 (86.3%) 62 (77.5%)
2 Very poor 9 (11.3%) 12 (15.0%)
3 Poor 1 (1.3%) 3 (3.8%) 0.014
4 Good 0 (0.0%) 2 (2.5%)
5 Very good 1(1.3%) 1 (1.3%)
Sterility & Preparation 1 No information 59 (73.8%) 15 (18.8%)
2 Very poor 12 (15.0%) 22 (27.5%)
3 Poor 4 (5.0%) 18 (22.5%) <0.001
4 Good 3 (3.8%) 21 (26.3%)
5 Very good 2 (2.5%) 4 (5.0%)
Sonoanatomy 1 No information 2 (2.5%) 0 (0.0%)
2 Very poor 0 (0.0%) 1 (1.3%)
3 Poor 9 (11.3%) 2 (2.5%) <0.001
4 Good 32 (40.0%) 8 (10.0%)
5 Very good 37 (46.3%) 69 (86.3%)
Vascular Safety 1 No information 26 (32.5%) 18 (22.5%)
(Doppler)
2 Very poor 12 (15.0%) 14 (17.5%) 0.003
3 Poor 16 (20.0%) 14 (17.5%)
4 Good 13 (16.3%) 12 (15.0%)
5 Very good 13 (16.3%) 22 (27.5%)
Probe & Image 1 No information 7 (8.8%) 0 (0.0%)
Optimisation
2 Very poor 8 (10.0%) 1 (1.3%) <0.001
3 Poor 19 (23.8%) 6 (7.5%)
4 Good 23 (28.7%) 32 (40.0%)
5 Very good 23 (28.7%) 41 (51.2%)
Needle Technique 1 No information 3 (3.8%) 5 (6.3%)
2 Very poor 7 (8.8%) 1 (1.3%)
3 Poor 12 (15.0%) 8 (10.0%) <0.001
4 Good 32 (40.0%) 20 (25.0%)
5 Very good 26 (32.5%) 46 (57.5%)
LA Spread 1 No information 10 (12.5%) 8 (10.0%)
(Hydrodissection)
2 Very poor 7 (8.8%) 3 (3.8%) <0.001
3 Poor 11 (13.8%) 8 (10.0%)
4 Good 28 (35.0%) 18 (22.5%)
5 Very good 24 (30.0%) 43 (53.8%)
Pharmacology & Dose 1 No information 30 (37.5%) 25 (31.3%)
2 Very poor 12 (15.0%) 12 (15.0%)
3 Poor 12 (15.0%) 13 (16.3%) 0.202
4 Good 18 (22.5%) 18 (22.5%)
5 Very good 8 (10.0%) 12 (15.0%)
Complication 1 No information 27 (33.8%) 25 (31.3%)
Management
2 Very poor 18 (22.5%) 17 (21.3%) 0.465
3 Poor 19 (23.8%) 20 (25.0%)
4 Good 12 (15.0%) 13 (16.3%)
5 Very good 4 (5.0%) 5 (6.3%)

Data are presented as n (%). Group comparisons were performed using the Wilcoxon signed-rank test, as the
same videos were evaluated under two conditions. Statistical significance was set at p < 0.05.

In Group 1, video duration showed moderate positive correlations with the Educational
Content Score, DISCERN, and GQS (all p < 0.01) (Table 4). View rate demonstrated weak
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but significant correlations with these scores (all p < 0.05), whereas engagement rate showed
a weak association only with GQS (p < 0.05). Subscriber count was not significantly
correlated with any quality metric (p > 0.05).

Strong correlations were observed among the primary quality scores (all p < 0.001). In
contrast, JAMA scores were not significantly associated with the other quality measures in
Group 1 (p > 0.05).

Table 4. Correlations between video characteristics and quality scores in Group 1.

Values are presented as correlation coefficients (r). Pearson or Spearman correlation tests were applied as

Education p DISCER p GQS(n p JAMA p
al Content N  Score Score
Score (r) (n (n
Subscriber 0.169 0.135 0.160 0.157 0.192 0.089 -0.068 0.551
Count
Video duration 0.392 <0.001 0.389 <0.001 0.335 0.002 0.136 0.231
(minutes)
Engage ment 0.025 0.825 0.161 0.154 0.247 0.028 -0.178 0.114
Rate
View rate 0.277 0.013 0.240 0.032 0.290 0.009 -0.059 0.603
DISCERN score  0.635 <0.001 — — 0.750 <0.001 -0.027 0.814
GQS score 0.722 <0.001 0.750 <0.001 — — 0.036 0.751
JAMA score 0.108 0.340 -0.027 0.814 0.036 0.751 — —

appropriate. Statistical significance was set at p < 0.05.

In Group 2, broader associations were observed between video characteristics and quality
scores (Table 5). Subscriber count showed weak positive correlations with the Educational
Content Score, DISCERN, GQS, and JAMA (all p < 0.05). Video duration and view rate also
demonstrated weak but significant correlations with the Educational Content Score,
DISCERN, and GQS (all p < 0.05).

Inter-metric analysis revealed strong correlations between the Educational Content Score and
DISCERN, GQS, and JAMA, as well as between DISCERN and GQS and JAMA (all p <
0.05). JAMA scores were also significantly correlated with GQS (p < 0.01).
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Table 5. Correlations between video characteristics and quality scores in Group 2.

Education p DISCER p GQS(n p JAMA p
al Content N Score Score
Score (r) (n n
Subscriber 0.233 0.037 0.251 0.025 0.255 0.022 0.384 <0.001
Count
Video duration 0.304 0.006 0.239 0.033 0.229 0.041 -0.062 0.588
(minutes)
Engage ment 0.110 0.330 0.310 0.005 0.278 0.012 0.076 0.503
Rate
View rate 0.289 0.009 0.228 0.042 0.223 0.047 0.340 0.002
DISCERN score 0.739 <0.001 — — 0.781 <0.001 0.414 <0.001
GQS score 0.690 <0.001 0.781 <0.001 — — 0.348 0.002
JAMA score 0.259 0.021 0.414 <0.001 0.348 0.002 — —

Values are presented as correlation coefficients (r). Pearson or Spearman correlation tests were applied as
appropriate. Statistical significance was set at p < 0.05.

In the 16-item DISCERN analysis (Figure 1), Group 2 demonstrated significantly higher
scores across multiple domains. Within the publication reliability domain, image-enhanced
evaluation yielded higher scores for clarity and achievement of aims, source reporting,
currency, balanced presentation, and provision of additional information (all p < 0.05).
Similarly, in the treatment information domain, Group 2 scored significantly higher for
explanation of treatment mechanisms and benefits, consequences of no treatment, impact on
quality of life, presentation of alternative options, and support for shared decision-making (all
p < 0.05). No significant differences were observed for relevance to the topic, discussion of
uncertainty, or reporting of treatment risks (p > 0.05). The overall DISCERN assessment

score was also significantly higher in Group 2 (p < 0.001).
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Figure 1. Mean DISCERN item scores by group (Group 1: Speech-Text-Only; Group 2: Image-
Enhanced).

The group-based comparison of mean scores for the Journal of the American Medical
Association (JAMA) benchmark criteria—authorship, attribution, transparency, and
currency—is presented in Figure 2. In paired comparisons of scores obtained from the same
videos, Group 2 demonstrated statistically significantly higher scores across all JAMA

components compared with Group 1 (p < 0.001 for all parameters).
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Figure 2. Mean JAMA item scores by group. (Group 1: Speech-Text-Only; Group 2: Image-
Enhanced).
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DISCUSSION

This study demonstrates that incorporating visual inputs into a speech-text-only evaluation
framework significantly alters Al—generated quality scores for YouTube videos on
ultrasound-guided upper extremity nerve blocks. The largest differences were observed in
domains inherently dependent on visual interpretation, including indications and positioning,
sterility and preparation, sonoanatomy, probe placement and image optimisation, needle
technique, and local anaesthetic spread. These findings indicate that the core educational
components of ultrasound-guided regional anaesthesia are primarily conveyed through visual
cues and that evaluations based solely on verbal narration may incompletely reflect
procedural competence.

Our results are consistent with previous studies showing that visually rich procedural videos
are interpreted more accurately by large language models than text-dominant content (8,9).
Visual context appears to enhance LLM-based interpretation, underscoring the importance of
image-enhanced input when evaluating visually intensive procedural education materials.

The image-enhanced evaluation approach also resulted in higher scores across DISCERN
subdomains related to source identification, information currency, and presentation of
alternative options. This likely reflects the fact that references, institutional affiliations, and
visual indicators of alternative approaches are often presented on-screen but are not
consistently captured in speech text. Similarly, JAMA benchmark scores for authorship,
attribution, transparency, and currency improved when visual elements were included.
Opening sequences, subtitles, on-screen text, and institutional logos provide key cues
regarding content provenance and credibility, which speech-text-only evaluation is inherently
limited in detecting. These findings align with recent work demonstrating more accurate
identification of transparency and reliability metrics when all video components are analysed
.

The performance gains observed with image-enhanced evaluation parallel expert-based
frameworks for assessing procedural competence. In the Delphi-based tool developed by
Cheung et al., visually anchored skills such as sonoanatomy recognition, needle visualisation,
and procedural execution were identified as core competencies (10). The selective
improvement of these domains in Group 2 suggests that, when provided with visual input, Al
may approximate the visually oriented evaluative strategies used by human experts.
Concurrent improvements in DISCERN and JAMA scores further support the role of visual
credibility cues, including institutional branding and professional graphical elements, which

humans commonly use to infer reliability in online environments (11).

11
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Only weak associations were identified between video popularity metrics and educational
quality. Under speech-text-only evaluation, view rate showed modest correlations with
educational content, DISCERN, and GQS scores, while engagement rate was weakly
associated only with GQS. With image-enhanced evaluation, broader—but still weak—
relationships emerged between reach-related metrics and quality scores, particularly for
JAMA. These findings suggest that popularity indicators do not reliably reflect educational
quality, consistent with prior evidence that viewer preferences are often influenced by visual
appeal or platform algorithms rather than informational depth (4,12).

The strong agreement between expert ratings and image-enhanced Al evaluations can be
interpreted through cognitive load theory and dual-coding principles. Procedural skills such
as needle tracking and anatomical orientation are spatially complex and cannot be fully
represented through text alone. Coordinated visual and verbal information has been shown to
enhance both learning and assessment effectiveness (13), which may explain the closer
alignment between expert judgment and image-enhanced Al outputs observed in this study.
Several limitations should be acknowledged. Visual inputs were limited to selected
screenshots rather than full video streams, potentially overlooking dynamic procedural
elements. Analyses were performed using a single LLM, and expert validation was conducted
on a subset of videos, which may limit generalisability. In addition, only English-language
videos were included.

Future studies incorporating continuous video-stream analysis, multiple Al models capable of
processing both text and visual inputs, and broader expert validation datasets are warranted to
further clarify the role of image-enhanced Al in evaluating procedural medical education
content.

CONCLUSION

This study shows that incorporating visual inputs into Al-based evaluation frameworks
substantially influences the assessment of educational quality in YouTube videos on
ultrasound-guided upper extremity nerve blocks. Image-enhanced evaluation demonstrated
closer agreement with expert assessments, particularly for visually intensive procedural
components that are central to ultrasound-guided regional anaesthesia education.

These findings indicate that speech-text-only evaluation approaches may be insufficient for
assessing procedural medical education content and underscore the importance of Al systems
that integrate visual information alongside speech text. While Al should not replace expert
judgment, it may serve as a scalable and efficient adjunct for the preliminary evaluation,

systematic screening, and quality assurance of online educational resources.
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Future studies incorporating continuous video analysis, multiple Al models capable of
processing both speech text and visual inputs, and broader expert validation are warranted to
further refine the role of Al in evaluating procedural medical education materials.
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