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Development of technology in recent years supported the medical fields with Artificial 

Intelligence (AI) and machine learning (ML) models. They assist doctors in diagnosing, making 

decisions, and designing treatment plans. The clinical laboratory is the cornerstone of healthcare 

process; it supports physicians with investigations’ result which significantly affect on treatment 

plan. This study aim to examine the attitudes & experiences of clinical professionals with regard 

to AI/ML in medical diagnosis, as well as their compatibility with AI/ML applications. In this 

study conducted a cross-sectional, the only clinical laboratories in the city of Hafer El Batin 

were steered by our survey. The research was handled in the time from September to October 

2023. A self-report questionnaire was used to ask participants about their knowledge and 

experience about AI or machine learning in medical diagnoses, their personal opinions, and 

their level of agreement. A total of 102 responses were received from 500 dispersed surveys 

20%. Out of eligible (96%) out of 102 received responses, 98 were eligible. According to 

clinical laboratory professionals 56.7% of them have worked with AI/ML before, while 42.3% 

have not. Regarding attitude, the survey showed most respondents 58% suspected that using AI 

may save time and cost, and 64.1 are concerned that AI may replace their professions in the 

future. Subgroup analysis showed a significant difference between the participants who used AI 
and those with no previous experience of using AI and ML. This means that clinical lab 

professionals that dealt showed positive opinion regarding using AI and ML in clinical labs.  
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Introduction 
 

Artificial Intelligence (AI) is field of data science, 

which have working related to humans in a quicker 

& economical style (Markoff, 2015; Borowiec, 

2016). Medicine has been dominated by AI and its 

subclasses, such as deep learning (DL). By using 

these technologies, it is possible to develop 

diagnostic algorithms, forecast the chances of 

survival of a patient, assist medical diagnostic 

procedures, and recommend appropriate treatments 

based on these algorithms (Dlamini et al., 2020). 

Implementation of AI and ML into clinical 

laboratory requires extensive data collection, 

training, and testing. Nevertheless, employing big 

data in this context is challenging process (Benke, 

2018). Primarily, storage, management, and 

processing of vast amounts of data is challenging. 

Moreover, big data includes various types, including 

structured, unstructured, and semi-structured data 

which adds complexity to its integration and 

manipulation. As data is generated at a rapid pace, 

traditional systems may also find it difficult to 

handle the speed. In order to gain meaningful 

insight, significant data, & efficient processing tools 

of advanced analytical are necessary. Despite these 

challenges, there has been a great deal of research 

and development in AI/ML over the past few years, 

leading to the development of several successful 

algorithms that are now being used in medical 

diagnosis for a variety of problems (Ahmed et al., 

2022). 

 

Currently, AI and ML can be employed extensively 

in clinical laboratories. Many AI related ML 

applications have been utilized in medical field such 

as image analysis, prediction of multiple drug-

resistant microbes and identify specific 

characteristics of diseases. In addition to detecting 

early-stage or subtle signs of disease, this capability 

can also be used in detecting infections that might be 

difficult to detect through visual inspection 

(Prabhakar et al., 2021). Also, there are a 

considerable amount of data is generated during the 

healthcare process, inclusive of results obtained and 

the patient records maintained in the laboratories. It 

is possible to identify patterns and associations in 

this data using artificial intelligence tools that are 

difficult for humans to identify (Alagappan et al., 

2018). Finally, AI system can utilize this data in 

decision-making, provide recommendations, and the 

appropriate course action based on data analysis 

result (Meyer et al., 2022). To conclude, 

implementing AI and ML in clinical laboratories can 

improve clinical diagnostic accuracy and efficiency 

and support healthcare delivery (Ahmed et al., 

2023). Specifically, the study aims to measure the 

attitudes of lab professionals toward AI/ML in 

medical diagnosis and their knowledge, experiences, 

and concerns about AI/ML. A further aim of the 

study is to determine whether participation in the 

study can be predicted based on their answers 

whether AI/ML had been used or not in the past. 

 

Materials and Methods 

 

In the present study estimated the experience and 

beliefs of clinical laboratory professionals in Hafer 

EL Batin about using AI and ML in clinical 

laboratories. In this study we use cross-sectional-

based online questionnaire which is sent to the 

medical staff through the email of the work  
 

Contribution to the study. 

 

Clinical laboratories professionals in the city of Hafr 

El-Batin were targeted by our survey. The study 

period is from September - October 2023. The 

answers were documented. The survey permitted a 

only one reply for each contributor, & all questions 

were required.  

 

Ethics approval 

 

The committee of Health Ethics at the general 

directorate of health affairs in the city of Hafer El 

Batin was approved this research. The study was 

presented permitting to the principles of the 

Declaration of Helsinki. Informed consent added to 

the survey, by press the accept push button the 

contributor agrees to fill out the questionnaire. 

 

Note: This revised version has been prepared in 

strict and full compliance with the principles of 
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research integrity and publication ethics. All 

revisions were strictly limited to linguistic 

rephrasing solely for the purpose of addressing 

textual similarity, without any alteration to the 

scientific content, methodology, data, results, or 

conclusions of the original version. The authors 

explicitly confirm that this action does not constitute 

duplicate publication, redundant publication, or any 

form of research or publication misconduct. 

 

The questionnaire  

 

The questionnaire was designed as study checklist 

for reporting results of the electronic survey 

(CHERRIES), and the studies conducted to  evaluate 

knowledge of pathologists at Poland and the study 

conducted by the Royal Free London NHS 

Foundation Trust (Ahmed., 2023; Castagno and 

Khalifa, 2020; Hawking et al., 2014). The bands 

were classified into two portions; the first one 

involved age, gender, medical year of experience, 

the second part assessed the knowledge of clinical 

laboratories professionals on AI, assessing the 

defiance, worries about its present and future 

application in the clinical diagnosis. 

 

Statistical analysis 

 

The result was analyzed by using SPSS program. 

The result analyzed as numbers and proportions. 

Subgroup testing was done using the Kruskal-Wallis 

test then by post-hoc pairwise Mann-Whitney U 

tests with Bonferroni correction for multiple tests to 

examine the variance in information between 

clinical lab. professions. 

 

Results and Discussion 

 

Distributions of the Participants Data  

 

A sum of 102 responses was received out of 500 

distributed questionnaires (20% rate). 4 responses 

were excluded for the reason that they were obtained 

from nonclinical lab professionals. Cronbach’s 

standardized alpha demonstrated a good reliability α 

= 0.79 Table 2. Participants' ages ranged from 28 to 

48 years Table 1. 

 

Knowledge regarding AI 

 

A sum of 56.7% of clinical lab professionals have 

previously worked with AI/ML, while 42.3% have 

not. Moreover, the pathologists were highly pleased 

with the results of AI/ML, and they gave it ten out 

of ten rating Table 1.  

 

Attitude regarding AI 

 

Regarding attitude, the questionnaires exhibited 

respondents, 58% questioned with AI save time and 

cost (Q4), and 64.1 are worried that AI may replace 

their jobs in the future (Q5). In contrast, 85.5% 

agreed that AI can reduce medical errors (Q7), and 

92.1% agreed that AI can deliver high-quality data 

(Q8) Figure 2. 

 

Subgroup analysis 

 

Subgroup analysis was conducted to evaluate the 

significant differences in the results according to 

previous experience of using AL and ML. Questions 

Q1, Q4 and Q6 showed significant differences Table 

3. The variance source in inquiry showed significant 

differences were investigated by post-hoc analysis 

pairwise using Mann-Whitney U tests with 

Bonferroni adjustment to correct for multiple tests 

Table 4. Subgroup investigation of Q1, Q4 and Q6 

also showed a significant difference between the 

participants who used AI and those with no previous 

experience of using AI and ML. This means that 

clinical lab professionals that dealt showed positive 

opinion regarding using AI and ML in clinical labs. 

 

Artificial is accredited with presenting a developed 

lab. service (Xiang et al., 2020), (Laï et al., 2020). 

there is an important require for AI tools which help 

in diagnosis and management of diseases (Guo and 

Li, 2018), also the result showed limited experience 

among clinical lab professionals on AI technologies 

and awareness of their applications. 

 

The percentage of 42.3 have no previous experience 
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in using AI and ML in clinical laboratories. Quiet 

similar results were reported in a study performed in 

Poland where 58% of pathologists have no 

experience in using AI and ML (Ahmed et al., 

2023). These results are accommodated with the 

research which acted on 98 clinical worker of NHS 

trust, of participants didn’t understand the dispute 

machine learning & deep learning (Yu et al., 2018). 

The inadequate expertise interpreted as challenge to 

transference from typical healthcare tools (Hawking, 

2014) (McDonald et al., 2017)   

 

Further, the results revealed a significant difference 

between participants with and without prior AI/ML 

experience in medical diagnosis. Participants with 

prior knowledge gave positive responses regarding 

using AI and ML in clinical labs without replacing 

their jobs. Consistent results were obtained by 

Sarwar et al., (2019) showed 75% of participants 

were interested in applying AI and ML in clinical 

lab to enhance quality of diagnosis and pathology 

work. On other hand, 20% were concerned that AI 

can substitute human work.  

 

In addition, 48% of participants said that human 

physicians should be responsible for making the 

final diagnosis, and 25% said that physicians and 

artificial intelligence tools should work together to 

make it (Sarwar et al., 2019). The current study 

showed 58% of participants thought that AI can save 

money, and 82% responded that AI will speed up 

the process of medical diagnosis. The results of a 

global study indicate that 84% of respondents agree 

that AI and machine learning will save time and 

money in the medical diagnosis process. The AI 

algorithm's ability to handle complex and 

challenging situations was expressed as a concern by 

29.3% of respondents. Meanwhile, 44% believed AI 

diagnosis should take precedence over human 

physicians when making final decisions, while 

35.4% expected AI models to replace doctors' jobs 

in the near future. (Oh et al., 2019). Seventy-five 

percent of Saudi healthcare providers believe AI can 

perform medical diagnoses better than humans, 

while seventy-eight percent fear AI could replace 

them. Saudi Arabia's health sector has also been 

identified as an attractive market for developers and 

researchers of AI/ML applications (Abdullah and 

Fakieh, 2020). 

 

There is accommodation between laboratory 

professionals using AI tools by decreasing costs and 

developing the quality of diagnosis of diseases. 

Most lab professionals agreed that AI is useful in 

their job.  

 

The first limitation in this study is sample size 

represents only laboratory professionals not all other 

healthcare professionals. Second limitations, the 

selection bias is according to the small size of the 

collected sample.   

 

Table.1 distribution of the result for the pathologists contributing 
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Table.2 Validation of survey using Cronbach’s standardized alpha. 

 

 
 

Table.3 Calculation and distribution analysis of the Kruskal-Walli’s test, P-value was according to 

participants’ previous experience in using AI/ML with Bonferroni correction. 

 

 
Table. 4 Post-hoc analysis according to participants' professions and ages. 
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Fig.1 Reported responses of the survey questions. 
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