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Abstract:   
Background: The healthcare industry received the largest share of investments in Artificial Intelligence (AI) research in 2016. 
The majority of cancer patients receive their diagnosis after their symptoms start, and many of them arrive at emergency 
rooms with potentially fatal symptoms that they were unaware of when their illness went undetected. Computer engineers and 
health scientists are now able to work closely together to improve prognoses through the use of technological breakthroughs 
in computer software and statistics. In this regard, the current study was designed to assess the Perception of Pakistani Doctors 
Towards Facilitation Of Artificial Intelligence In Diagnosis Of Cancer. 
 
Methodology: It was a cross sectional study conducted at tertiary care hospital of Karachi. The calculated sample size at 50% 
proportion of total doctors was n=50. The participants were recruited through convenient sampling technique. A preform 
proforma with questions related to application of AI in cancer diagnosis was administered in the doctors who gave consent 
to participate in the study. 
 
Results: A total of 75 participants were included in the study, the mean age of the study participants was 39.3 ± 7.4 years. 
Among them 64 (85.3%) were aware of concept of AI in healthcare, 53 (70.6%) AI can assist in the early detection and 
diagnosis of cancer, 67 (89.33%) would like to integrate the idea of AI into their diagnostic processes, 71 (94.6%) think AI 
can improve the accuracy of cancer diagnoses, 75 (100%) would be willing to undergo training to effectively use AI tools, 68 
(90.6%) do not think that AI can replace human judgment in cancer diagnosis.  
 
Conclusion: There is still a clear awareness of AI's limits and the indispensable necessity of human judgment. A readiness to 
accept AI is demonstrated by the integration of AI and the completion of required training, as long as the technology is 
employed to supplement rather than to replace the knowledge of healthcare professionals. 
 
Kew words: Artificial intelligence (AI), Cancer diagnosis, Doctors, Pakistan 
 
Introduction:  
One of the pioneers of AI and contemporary computers was Alan Turing (1950). His conceptualized "Turing test" was 
designed to demonstrate a computer's intelligent behaviour by having it complete cognitively linked activities at a level 
comparable to that of a human1. Furthermore, in several clinical contexts in the medical field, artificial intelligence approaches 
such hybrid intelligent systems, artificial neural networks, fuzzy expert systems, and Bayesian networks were employed. When 
compared to other industries, the healthcare industry received the largest share of investments in AI research in 20162. It has 
been documented that there are two categories of AI in medicine i.e. virtual and physical. The virtual component includes 
anything from neural network-based treatment decision guidance to electronic health record systems and the physical portion 
covers with aged care, intelligent prosthetics for the disabled, and robots helping with surgery3, 4. 
The majority of cancer patients receive their diagnosis after their symptoms start, and many of them arrive at emergency 
rooms with potentially fatal symptoms that they were unaware of when their illness went undetected. Additionally, compared 
to patients whose cancer is discovered after a non-emergency presentation or through a screening program, those who receive 
a cancer diagnosis subsequent to an emergency presentation are linked to worse clinical and patient-reported outcomes. It is 
acknowledged that preventing medical misdiagnosis is a national public health goal5, 6. The National Academy of Medicine 
(NAM) said that "most people will experience at least one diagnostic error in their lifetime, sometimes with devastating 
consequences" in its seminal 2015 study Improving Diagnosis in Healthcare7.  
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Computer engineers and health scientists are now able to work closely together to improve prognoses through the use of Cox 
analyses, multi-factor analysis, and traditional logistic regression because to technological breakthroughs in computer software 
and statistics. It was discovered that these forecasts had a far greater accuracy rate than empirical predictions8. Since AI has 
been used, researchers have recently focused on developing models that use AI algorithms to forecast and diagnose cancer. 
At the moment, these techniques significantly increase the precision of cancer susceptibility, recurrence, and survival 
estimates9, 10. Considering the development of the advanced approaches the current study was designed to assess the 
Perception Of Pakistani Doctors Towards Facilitation Of Artificial Intelligence In Diagnosis Of Cancer. 
 
Methodology: 
It was a cross sectional study conducted at tertiary care hospital of Karachi. The calculated sample size at 50% proportion of 
total doctors, confidence interval 95% and, level of beta 80 was n=50. The participants were recruited through convenient 
sampling technique. The set inclusion criteria was all the doctors with post-graduation (MS, MD or FCPS) in field of medicine 
or surgery. A preform proforma with questions related to application of AI in cancer diagnosis was administered in the doctors 
who gave consent to participate in the study. The responses were evaluated by SPSS version 24, frequency and percentages 
were calculated for reporting the responses and chi square was applied to generate the associations.  
 
Results:  
The total calculated sample size was 50 however, a total of 75 participants were included in the study. The mean age of the 
study participants was 39.3 ± 7.4 years. Among them 41 were male, 46 were from department of surgery and 52 were FCPS 
consultants. Figure 1. Shows the distribution of participants according to their gender, department and degree of 
postgraduation in percentages (%). 
 

 
Figure 1. Showing the distribution of participants according to their gender, department and degree of postgraduation. 

 
The participants were asked to fill a preformed proforma consisting of various questions regarding the application of AI in 
cancer diagnosis its benefits and challenges. Among the 64 (85.3%) were aware of concept of AI in healthcare, 53 (70.6%) AI 
can assist in the early detection and diagnosis of cancer, 67 (89.33%) would like to integrate the idea of AI into their diagnostic 
processes, 71 (94.6%) think AI can improve the accuracy of cancer diagnoses, 75 (100%) would be willing to undergo training 
to effectively use AI tools, 68 (90.6%) do not think that AI can replace human judgment in cancer diagnosis. Table 1. Shows 
the responses of study participants regarding applications of AI in cancer diagnosis 

S.no Questions Yes No p-value 

(F) (P) (F) (P) 

1 Do you know the concept of Artificial Intelligence (AI) in 
healthcare? 

64 85.33 11 14.67 0.001 

2 Have you ever used AI-based tools or software in your 
practice? 

4 5.33 71 94.67 0.001 

3 Do you believe AI can assist in the early detection and 
diagnosis of cancer? 

53 70.67 22 29.33 0.034 

4 Will you integrate the idea of AI into your diagnostic process? 67 89.33 8 10.67 0.022 

5 Do you think AI can improve the accuracy of cancer 
diagnoses? 

71 94.67 4 5.33 0.001 

6 Would you be willing to undergo training to effectively use AI 
tools in your practice? 

75 100.00 0 0.00  

7 Do you think that AI can reduce the time taken to diagnose 
cancer? 

61 81.33 14 18.67 0.041 
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Table 1. Responses of study participants regarding applications of AI in cancer diagnosis 
 
Figure 2 depicts the responses of participants regarding the benefits that they feel they can achieve using AI. Among them 
93.3% believe that it can yield improved accuracy and 94.7% said faster diagnosis, 70.7% mentioned reduced work load, 92% 
said enhanced patients’ outcome and 65.3% believe that it may be cost effective. Following this the perceived challenges 
regarding use of AI in cancer diagnoses marked by the participants were lack of training, high cost of AI tools, reliability of 
AI logarithms, ethical concerns and resistance to change among the colleagues (Figure 3).    
 

 
Figure 2. Responses of participants regarding the benefits of using AI for cancer diagnosis 

 

 
Figure 3. Perceived challenges regarding use of AI in cancer diagnoses 
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What challenges do you anticipate in the adoption of AI 
in cancer diagnosis?

Yes No

8 Do you think that AI can replace human judgment in cancer 
diagnosis? 

7 9.33 68 90.67 0.003 

9 Do you believe that AI might lead to over-reliance on 
technology, potentially undermining clinical skills? 

46 61.33 29 38.67 0.033 

10 Do you think that AI can transform the overall potential of 
cancer diagnosis in Pakistan? 

41 54.67 34 45.33 0.142 

11 Would you recommend the use of AI in cancer diagnosis to 
your colleagues? 

52 69.33 23 30.67 0.011 

12 Do you think that integrated diagnostic approach will benefit 
in early and accurate diagnosis of cancer? 

73 97.33 2 2.67 0.001 
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Discussion: 
The findings that are displayed are based on a survey that was given to medical professionals to find out more about their 
knowledge, attitudes, and readiness to use artificial intelligence (AI) in diagnosis, especially for cancer patients. The results 
offer important new information on the present acceptance of AI and the belief that AI may improve healthcare procedures, 
especially in the delicate field of cancer diagnosis.  
The notion of artificial intelligence in healthcare was known to a significant proportion of the respondents (85.3%). The high 
degree of knowledge indicates that artificial intelligence (AI) is not a new idea to healthcare professionals; rather, it has been 
receiving a lot of attention lately11. The increasing awareness of AI's potential in healthcare is demonstrated by the willingness 
of 89.33% of respondents to use AI into their diagnostic procedures. This willingness to embrace new technologies that may 
improve patient outcomes makes this openness to AI integration essential to the advancement of medical procedures12. The 
survey's findings indicate that a lot of people think AI will help in cancer diagnosis13. Notably, 70.6% of respondents think AI 
may help with cancer diagnosis and early detection. This discovery is consistent with the direction that artificial intelligence is 
now taking, since machine learning algorithms are being utilized more and more to spot patterns in medical imaging and 
pathology that might not be immediately obvious to human observers13. The capacity of AI to swiftly and effectively sort 
through massive datasets shows promise for increasing the rate of early diagnosis, which can have a substantial influence on 
patient survival rates. Early detection is a crucial component of cancer therapy14. 
The fact that 100% of respondents said they would be eager to get training in order to utilize AI technologies efficiently is 
encouraging since it shows that the healthcare industry is committed to keeping up with technological improvements. 
Professionals are not only receptive to the concept of artificial intelligence (AI), but they are also prepared to take proactive 
measures to guarantee they can make the most of these resources. This is demonstrated by their willingness to participate in 
training15. In order to guarantee that AI is applied appropriately and morally, training is necessary. It also shows a proactive 
approach to incorporating AI into clinical practice16. Even though AI is widely supported, 90.6% of respondents do not think 
AI can accurately diagnose cancer in place of human judgment. This opinion is important because it draws attention to the 
seeming limits of AI and the critical role that human expertise plays in the healthcare industry. Even though artificial 
intelligence (AI) can improve the diagnosis process and offer insightful information, human experience, intuition, and ethical 
concerns are still viewed as being crucial in making the ultimate decision, particularly in complicated instances like cancer17, 18. 
Surprisingly, ninety-three percent of participants think AI may increase medical diagnosis accuracy. This high degree of trust 
is a result of the development of AI technology, especially in areas like medical imaging, where AI has proven to be more 
accurate than humans in identifying patterns and abnormalities18. The creation of algorithms that can distinguish between 
identical symptoms, identify diseases at an earlier stage, and lower the risk of diagnostic mistakes is made possible by AI's 
capacity to handle massive volumes of data and learn from it. Increased accuracy is essential in the healthcare industry since 
even little errors may have a big impact on how patients fare19. What's even more noteworthy is that 94.7% of respondents 
think AI can speed up diagnosis. Rapid diagnosis is critical, especially for serious illnesses like cancer where survival chances 
can be greatly increased by early care. AI's speedy analysis of medical data, such as pictures, test results, and patient histories, 
can significantly shorten the time it takes to make a diagnosis, facilitating earlier decision-making and the start of therapy. This 
speed is especially useful in emergency situations or underdeveloped places where access to specialized knowledge may be 
limited20, 21.  
Remarkably, 65.3% of respondents think AI may be economical. This viewpoint is especially pertinent given the state of 
healthcare today, when growing prices are a big worry. Artificial Intelligence (AI) has the potential to save expenses in a variety 
of ways, including fewer diagnostic mistakes, fewer pointless testing, streamlined administrative procedures, and better 
resource allocation. Even though AI technology might need a large initial investment, over time savings and increased 
efficiency may more than make up for these expenses. It's crucial to remember that cost-effectiveness varies based on the 
particular use of AI and the healthcare system in which it's used13, 22.  
Furthermore, the absence of training has been noted as one of the major issues. In the quickly developing sector of healthcare, 
artificial intelligence (AI) demands a workforce well-versed in using these technologies for clinical practice to successfully 
integrate AI. Insufficient training may make it difficult for medical practitioners to comprehend data produced by artificial 
intelligence, incorporate AI-derived insights into clinical decision-making, or simply have confidence in the technology. 
Underutilization of AI tools or misinterpretations of AI outputs might result from this knowledge gap and lead to diagnostic 
mistakes23. To tackle this issue, extensive educational initiatives emphasizing AI literacy, practical instruction, and continual 
professional growth to stay up to date with AI technological breakthroughs are needed24. Another major obstacle to the use 
of AI techniques in cancer detection is their high cost. AI system development, deployment, and maintenance may be costly, 
and healthcare providers frequently bear the brunt of these expenses. Many organizations may find these financial obstacles 
to be insurmountable, especially those operating in environments with low resources. The cost of AI technology covers not 
just the hardware and software purchases, but also the costs associated with staff training, regulatory compliance, and 
integrating these systems into current processes. A concentrated effort to lower the cost and increase accessibility of AI 
technology is required to meet this issue. This might entail creating affordable AI solutions, looking for financing or subsidies, 
and investigating joint ventures between the public and private sectors to split the costs25, 26. 
One issue that should not be disregarded is the reluctance to change. The use of AI in healthcare signifies a dramatic change 
in the field's long-standing traditions and evidence-based procedures for making diagnoses and developing treatment plans. 
Certain professions can harbor doubts over AI's potential or perceive the concept of technology intruding into domains 
customarily devoted to human proficiency as a danger. It will take convincing people of AI's advantages, data proving its 
efficacy, and the fact that AI is meant to complement rather than replace the work of healthcare professionals to overcome 
this opposition. Adoption can also be facilitated by cultivating a culture that is receptive to innovation and offering assistance 
throughout the changeover. Furthermore, through the implementation of focused training programs, cost-cutting tactics, 
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meticulous testing of AI instruments, moral standards, and change management plans, the medical community may more 
effectively leverage artificial intelligence to enhance cancer detection and patient results27-30. 
 
Conclusion:  
There is still a clear awareness of AI's limits and the indispensable necessity of human judgment. A readiness to accept AI is 
demonstrated by the integration of AI and the completion of required training, as long as the technology is employed to 
supplement rather than to replace the knowledge of healthcare professionals. The survey's findings show how positive the 
medical sector is about AI's potential advantages. Significant benefits of AI integration are thought to include increased patient 
outcomes, quicker diagnosis, less effort, improved accuracy, and possible cost-effectiveness. Significant obstacles include a 
lack of training, expensive expenses, worries about the accuracy of AI algorithms, moral issues, and reluctance to adapt among 
coworkers.  
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