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A n a l y s i s  o f  t h e  E f f e c t i v e n e s s  o f  U s i n g  A I  

I n f o r m a t i o n  S y s t e m s  t o  I m p r o v e  T u b e r c u l o s i s

X - r a y  S c r e e n i n g  i n  M o u n t a i n o u s  T o w n s h i p s .

In this project, our aim is to measure the 

following impacts after integrating AI with 

X-ray screening services:

(1) Reducing the time for TB risk 

assessment after X-ray. 

(2) Increasing sputum retention rates for 

positive screenings.

Using the intelligent screening service, 

X-ray image data and radiologist 

interpretation results are collected to 

analyze the sensitivity and specificity of 

the AI model. During the mobile 

screening period: (1)The time for the 

physician to confirm the image for 

suspected tuberculosis X-ray images. 

(2)Sputum collection rate of positive 

images, were collected and compared 

with the data of 2022 to analyze whether 

the AI information system can shorten 

the time from X-ray screening to 

physician confirmation of whether the 

image has a risk of tuberculosis and 

improve the sputum collection rate of 

positive images after tuberculosis 

screening.

In Taiwan, despite national success in 

lowering TB incidence, Hualien County's 

mountainous terrain and transportation 

barriers impede control efforts. Xiulin

Township, the largest such area, suffers 

an even higher rate. This project 

proposes an integrated AI and X-ray 

screening service within Hualien's 

mountains, leveraging technology to 

bridge healthcare gaps caused by 

inaccessibility. 
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The introduction of the AI information system has the following advantages:

• Improved efficiency of X-ray screening image interpretation: The AI information system 

can automatically identify and interpret TB lesions on X-ray images, which can 

significantly improve the efficiency of the interpretation process. However, there are 

still some challenges to the use of the AI information system: The sensitivity of the AI 

model needs to be further improved: The current sensitivity of the AI model is only 

0.897. This may lead to a decrease in the sputum collection rate and missed 

diagnoses. It is necessary to improve the sensitivity through model adjustment, so that 

positive image cases can retain sputum immediately during screening as much as 

possible, so as to increase the sputum retention rate.

• Overall, the AI information system has the potential to improve the efficiency and 

accuracy of TB screening. However, there are still some challenges that need to be 

addressed before the AI information system can be widely adopted.

• In addition, it was found during the implementation process that there are still many 

elderly and immobile people in mountainous townships who need a more accessible 

service model. For example, using portable X-ray equipment combined with the AI 

information system to directly set up screening stations in mountainous township 

communities may improve the long-term low screening rate in rural and remote 

communities.
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Year Confirm Time Difference

111 76.7 --

112 76.4 -0.3

Year 111 112

Xpert: Number of tests required 258 313

Xpert: Number of tests completed 245 299

Sputum collection rate 95.0% 95.6%

In 2023, the mobile screening vehicle conducted a 

total of 7 chest X-ray mobile screening sessions 

using AI services, with 815 participants (including 

573 women, 70%, and 242 men, 30%).

A total of 500 images were randomly selected for 

analysis of the sensitivity and specificity of the AI 

model, with the results of sensitivity of 0.897 and 

specificity of 0.874. 

With the assistance of the AI information system, the screening process was 

readjusted, from the time the participant completes the X-ray to the time the physician 

confirms the image risk, it only takes an average of 10-20 minutes, which is a 

significant change compared to the average time of 76.7 hours in 2022.

The sputum collection rate of positive images after tuberculosis screening was 95.7% in 

2023, which was only a slight change compared to 95.0% in 2022. 
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