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This study investigated the performance of ChatGPT-4.0o in evaluating the quality of positioning in radiographic images. Thirty radiographs 
depicting a variety of knee, elbow, ankle, hand, pelvis, and shoulder projections were produced using anthropomorphic phantoms and uploaded 
to ChatGPT-4.0o. The model was prompted to provide a solution to identify any positioning errors with justification and offer improvements. 
A panel of radiographers assessed the solutions for radiographic quality based on established positioning criteria, with a grading scale of 1–5. In 
only 20% of projections, ChatGPT-4.0o correctly recognized all errors with justifications and offered correct suggestions for improvement. The 
most commonly occurring score was 3 (9 cases, 30%), wherein the model recognized at least 1 specific error and provided a correct improve-
ment. The mean score was 2.9. Overall, low accuracy was demonstrated, with most projections receiving only partially correct solutions. The 
findings reinforce the importance of robust radiography education and clinical experience.
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The performance of ChatGPT-4.0o in medical imaging evaluation: 
a preliminary investigation

This study suggests that ChatGPT-4.0 has limitations in detecting positioning errors in 
radiographic images, exploring the potential role of AI in radiography education and practice.

Methods

The study assessed ChatGPT-4.0’s accuracy 
in identifying positioning errors and 

suggesting improvements.

Using 30 radiographic images 

Results

2.9/5 was the mean score of ChatGPT 4.0 in evaluating the positioning 
quality of 30 X-rays

Accuracy of ChatGPT-4.0 in radiographic positioning evaluation
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Introduction

Background/rationale
Artificial intelligence (AI) is leading to significant transforma-

tions in healthcare and radiology [1]. One of these innovations is 
ChatGPT by Open AI, a language model that can generate hu-
man-like text responses based on prompts by a human user.

In radiology, previous literature has demonstrated the accuracy 
of ChatGPT in interpreting medical images for pathological find-
ings. A recent systematic review evaluated the reported perfor-
mance of ChatGPT within radiology and found that 19 of 24 
studies recorded a median accuracy of 70.5%, while the remaining 
5 studies had a median agreement of 83.6% between ChatGPT 
outcomes and the radiologists’ decisions [2]. Nevertheless, cited 
concerns in the radiology literature about using ChatGPT includ-
ed biased responses, limited originality, and the potential for inac-
curate information leading to misinformation [2]. While these 
studies highlight ChatGPT’s advances in interpreting medical im-
ages, they solely focus on diagnostic interpretation, rather than 
critiquing the technical quality of the images. Globally, the scope 
of practice of a medical imaging technologist, or diagnostic ra-
diographer specifically involves a requirement to “critically ana-
lyze clinical images for technical quality and suggest improvement 
if required” [3], and “apply quality criteria to assure image quality 
and evaluate medical images” [4].

A key factor influencing the need to repeat a radiographic expo-
sure is how well the positioning of the patient satisfies radiograph-
ic positioning guidelines. Proper positioning ensures that relevant 
anatomical structures are visible, in the correct orientation and 
with minimal distortion, allowing radiologists to accurately inter-
pret the radiograph. The need to repeat an image when it does not 
meet diagnostic criteria has both health and financial implications 
[5]. For example, repeatably exposing the patient to radiation pos-
es a risk of cancer development, even at low doses [6]. Further-
more, the increased time and cost associated with further expo-
sures, as well as the consumption of materials and wear-and-tear 
on equipment [7], can affect the effectiveness of a radiology de-
partment. Exploring ways to improve radiographer positioning 
and reduce repeat rates, will therefore help to minimize exposure 
and have benefits for department financially.

Objectives
In radiography education specifically, ChatGPT has been tout-

ed to improve digital literacy and graduate outcomes of students 
while streamlining the preparation process for educators [8]. 
However, a previous iteration (ChatGPT-3.0) introduced errors 
and fabricated information, as well as exhibiting a lack of depth of 

insight and appropriateness for professional communication edu-
cation [9]. Furthermore, these studies did not have access to the 
new iteration’s image upload ability, which can be used to assess 
how the model evaluates image-based data. This study therefore 
aimed to address this gap by investigating the accuracy of 
ChatGPT-4.0o in evaluating the quality of radiographs, focusing 
particularly on positioning. By examining its performance in this 
context, this project sought to provide valuable insights pertaining 
to the potential of generative AI in radiography education and 
practice.

Methods

Ethics statement
Ethics approval was not required since it is not a study of hu-

man or animal subjects.

Study design/setting
This study employed a cross-sectional design to evaluate the ac-

curacy of ChatGPT-4.0o in critiquing radiographs for diagnostic 
quality, particularly for optimal positioning. Radiographs demon-
strating a variety of knee, elbow, ankle, hand, shoulder, and pelvic 
projections were produced using various anthropomorphic phan-
toms. The phantoms were purposely positioned to include a 
range and spectrum of positioning errors, including radiographs 
that were optimally positioned.

Each radiograph was reviewed by a panel of 3 radiographers 
(E.A., C.E., & M.C.) with 15 years of cumulative clinical experi-
ence to determine the radiographic positioning error(s) and de-
scribe the most suitable improvement(s) to enhance the projec-
tion. Furthermore, each radiographer was directly involved with 
the positioning of the phantoms, and hence could determine in-
structions for improvement through visualization of the phantom 
in the X-ray room. The panel assessed the images for radiographic 
quality based on predefined criteria, following established stan-
dardized positioning criteria [10].

Using the “image upload” tool, each radiograph was uploaded 
into ChatGPT, and was prompt was entered. The prompt com-
prised the following tasks: (1) to identify the positioning error(s), 
(2) to explain the error using specific and relevant anatomical ter-
minology, and (3) to provide a suitable radiographic method to 
enhance the positioning. The model generated a text response 
summarizing its evaluation of the positioning. A sample prompt 
has been provided in Fig. 1. The initial prompts and radiographs 
used can be found in Supplement 1.
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Fig. 1. Graphical representation of scores.

Variables/data sources/measurement
The texts generated by ChatGPT-4.0o were then assessed 

against the solution provided by the expert panel. A scoring sys-
tem was employed to quantify ChatGPT’s performance. Each cri-
tique was rated on a scale from 1 to 5, with 1 indicating a complete 
failure to identify any error(s) (or incorrectly identify an optimal 
image as having error[s]), and 5 indicating a comprehensive and 
accurate critique. The evaluation of the ChatGPT’s responses 
were also collectively evaluated by the expert panel. solutions con-
ducted by the entire panel. The specific scoring rubric is seen in 
Table 1.

Study size
Given the nature of this preliminary investigation, no study size 

was estimated. The methods utilized have not been used prior to 
this study.

Statistical methods
Descriptive statistics were used to analyze the data using IBM 

SPSS ver. 28.0 (IBM Corp.), and the results were tabulated and 
graphed appropriately in Microsoft Excel 2021 (Microsoft Corp.). 
Furthermore, a narrative discussion regarding the insights gained 
by investigators whilst undertaking the experiment was written.

Results

Thirty radiographs were sourced and entered into ChatGPT-
4.0o, consisting of: lateral knee (n = 5), lateral ankle (n = 5), an-
teroposterior pelvis (n = 5), oblique hand (n = 5), glenohumeral 
(Grashey) shoulder (n = 5) and lateral elbow (n = 5) projections. 
ChatGPT-4.0o correctly recognized all errors with justifications 
and offered correct improvements (i.e., exact match accuracy) for 
6 projections (20%). In 8 cases (26.67%), ChatGPT-4.0o ether 
did not recognize any specific error(s) present or incorrectly iden-
tified an optimal image as having error(s) (i.e., scored 0). The ac-
curacy of the model in recognizing at least 1 specific error and 
provided a correct improvement (i.e., a score of 3, 4, 5) was 
63.33%. The most commonly occurring score was 3 (9 cases or 

Table 1. Grading system used to score responses

Score
1 2 3 4 5
Did not recognize any specific 

error(s) present or 
incorrectly identified an 
optimal image as having 
error(s)

Recognized at least 1 specific 
error, but did not provide 
correct explanation(s) or 
improvements

Recognized at least 1 specific 
error and provided a correct 
improvement

Recognized all error(s), but 
provided 1 or more incorrect 
explanation(s) or 
improvements

Recognized all errors, 
thoroughly explained with 
justification, and offered 
correct improvement(s)

Lateral knee

Glenohumeral (Grashey) shoulder

Lateral elbow

Lateral ankle

Oblique hand

Anteroposterior pelvis

Total

–100 –80 –60 –40 –20 0

%

20 40 60 80 100

Score ■ 1  ■ 2  ■ 3  ■ 4  ■ 5 
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30%), whereby the model recognized at least 1 specific error and 
provided a correct improvement. The mean score was 2.9 (1.47) 
and the median score was 3. Considering only the mean score, the 
highest performing projection was the glenohumeral shoulder, 
whilst the worst performing projections were the lateral knee and 
oblique hand. A summary of the critiques for each projection type 
is demonstrated in Table 2 and Fig. 1.

Discussion

Key results
This preliminary investigation explored the performance of 

ChatGPT-4.0o in evaluating the quality of radiographs, focusing 
specifically on radiographic positioning. This is the first study to 
use any iteration of ChatGPT for this task. With consideration of 
the criticality for radiographers to comprehensively evaluate a ra-
diographer with total accuracy, ChatGPT-4.0o demonstrated low 
accuracy. However, the model demonstrated greater accuracy in 
identifying at least 1 error and suggesting an associated improve-
ment, with most projections resulting in partially correct solutions 
by the model.

Medical imaging technologists are professionals with advanced 
critical thinking skills [11], developed through theoretical learn-
ing and hands-on experience in real-life clinical situations. In the 
era of ChatGPT’s current iteration, the findings of this study re-
inforce the importance of robust radiography education and clin-
ical experience, in training competent radiographers with criti-
cal-thinking abilities. Nevertheless, given the emphasis the field 
of radiography places on continuous professional development 
[3,4], it is equally important to be aware of and promote the inte-
gration of tools and techniques that may improve healthcare 
practice.

Interpretation/comparison with previous studies
The magnitude and nature of errors produced by ChatGPT-

4.0o in this experiment are somewhat concerning given the in-
crease in awareness and use of generative AI by health and medi-
cal students [12,13]. For many of the projections, incorrect infor-
mation was often paired with a lack of specificity relating to justifi-
cation of the noted error and the associated improvement. Relat-
ing to the elbow projections, for instance, ChatGPT often only 
critiqued the changes needed to lift or depress the wrist/forearm, 
whilst providing little or no insight into how the height of the 
shoulder/humerus influences the appearance of elbow structures. 
For the knee projections particularly, the model often only cri-
tiqued the degree of condylar rotation; it provided minimal to no 
information relating to errors involving the inferior aspect of the 
condyles, which are influenced by abduction/adduction of the 
leg, or some degree of caudal/cephalad tube angulation. On some 
occasions, the output would make the user aware of the criteria 
that classify images as optimal but did not necessarily apply this 
theoretical knowledge to the image provided. For the radiogra-
pher, a deficiency in understanding specific corrective technique 
is arguably as significant as erroneous approaches to improve po-
sitioning, as ultimately, both issues may result in incorrect deci-
sion-making and higher repeat rates.

Although the literature may be scarce in radiography, 
ChatGPT-4.0 has shown major improvement in radiological per-
formance compared to previous iterations [14]. It is probable that 
AI models will only continue to improve, as models are reinforced 
with radiology-specific imaging and language data [15]. Given the 
parallels between radiological and radiographic language and data, 
it is anticipated these enhancements will also have implications 
for radiography-related use of generative AI.

Limitations
This study was not without limitations. Firstly, a small magni-

Table 2. Frequency of scores for each projection

Score
1 2 3 4 5 Mean±SD

Lateral knee 1 0 4 0 0 2.6
Glenohumeral shoulder (Grashey) 2 0 0 0 3 3.4
Lateral elbow 2 0 2 0 1 2.6
Lateral ankle 1 1 1 1 1 3
Oblique hand 2 0 2 0 1 2.6
Anteroposterior pelvis 0 2 0 3 0 3.2
Total 8 (26.67) 3 (10.00) 9 (30.00) 4 (13.33) 6 (20.00) 2.9±1.47

Values are presented as number, number (%), or mean±SD.
SD, standard deviation.

https://doi.org/10.3352/jeehp.2024.21.29
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tude of prompt engineering (i.e., initial prompts and providing 
additional prompts to guide algorithm output) was utilized. It is 
therefore possible that the quality of the output could be en-
hanced by more suitable and extensive prompting. Nevertheless, 
the short and simplistic nature of the prompts reflected the proba-
ble use of the program by students and radiographers in educa-
tional and clinical settings. Secondly, the images critiqued did not 
present the entire range of image projections and anatomical vari-
ance.

Suggestions
Expanding the dataset to include more radiographs from a vari-

ety of human sources, including those with differing anatomical 
features and alternative presentations of technical quality, would 
allow more comprehensive testing of ChatGPT. Positioning is just 
1 indicator of radiographic quality, and other indicators such as 
exposure and anatomical coverage could also be evaluated.

Conclusion
In its current iteration, ChatGPT-4.0o demonstrated low accu-

racy in evaluating the positioning of radiographs. The number of 
errors produced in this study underscores the need for further re-
finement of the model; nevertheless, its potential as an education-
al or assistive tool within radiography is evident. The ability of 
generative AI to offer rapid feedback may be advantageous; how-
ever, the core abilities of critical thinking and problem-solving re-
main essential for radiographers.
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