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Integration of Artificial Intelligence in clinical medicine is rapidly expanding, driven by
advancements in computing and extensive datasets. Artificial Intelligence is primarily utilized
to design diagnostic tools for numerous medical conditions. Objective: To assess perceptions
of using Artificial Intelligence among early pediatric rehabilitation practitioners in Pakistan.
Methods: A cross-sectional online survey was conducted from November 2023 to April 2024,
targeting young Masters students of Physical Therapy specializing in Pediatric Care and early
pediatric therapists across Pakistan. Nonprobability convenience sampling was utilized.
Participants were recruited through mailing lists and social media platforms. The anonymous
survey collected demographic data and explored participants' knowledge, expected benefits,
fears, and practices regarding Artificial Intelligence using a structured questionnaire.
Descriptive statistics were employed for data analysis. Results: A total of 120 participants, with
a mean age of 26 years and 70% female representation, completed the survey. Approximately
39.1% had received Artificial Intelligence training during their medical education, and 48.3% had
utilized Artificial Intelligence tools during their learning. Key findings included 93.3% believing
that Artificial Intelligence will enhance medical training and 60.8% agreeing that Artificial
Intelligence will improve healthcare access. Despite positive attitudes towards Al, 54.1% had
not utilized Al in their practice, indicating a need for further professional education.
Conclusions: It was concluded that the study highlights a generally positive perception of
Artificial Intelligence among novice pediatric rehabilitation practitioners in Pakistan but
underscoresthe needforcomprehensive Aleducationandtraining.

INTRODUCTION

Artificial intelligence (Al) inventor Marvin Minsky coined Al
as "the science of making machines accomplish tasks that
would typically necessitate human intelligence” [1].
Integration of Al tools is quickly increasing in clinical
medicine, simplified by the extensive accessibility of
strong processors and wide-ranging datasets [2]. Al has
chiefly been employed in formulating diagnostic tools
across various medical circumstances[3]. For example, by
employing image recognition methods like convolutional
neural networks, Al helpsinthe detection of fractures on X-
rays [4], diabetic retinopathy on digital fundus images[5],

skin cancer [6], and hereditary diseases on facial images
[7]. Other than convolutional neural networks, Al-driven
diagnostic applications comprise enhancing autism
diagnosis [8], recognizing child abuse from medical
archives [9], and using natural language processing
methods to support clinicians in detecting uncommon
disorders [10]. Al also has applications in non-diagnostic
areas, supporting chronic illness management like
diabetes [11], decision-making, hospital monitoring
processes, drug discovery pipelines, and surgical robotics
[12]. Al-based healthcare gadgets display potential but
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hinge on complex geometric practices and ideas, thereby
suggesting both high outlooks and hesitations among
practitioners. Several studies have investigated into the
information, attitudes, and practices (KAP) of young
healthcare professionals toward Al. Sit et al. executed an
internet survey among four hundred and eighty-four
medical student population in the UK via social media,
exploring their knowledge, attitude and practices towards
Alandits possible strongimpact on selectingradiologyasa
speciality [13]. Though some students expressed
reluctancetospecializeinradiology due to Alconcerns, the
majority recognized Al's importance in medicine and
believed Al training would benefit their careers. In France,
Lai et al., conducted a qualitative survey focusing on Al
perceptions among diverse healthcare stakeholders,
revealing varying perspectives across professionals,
industrial partners, regulatory agencies, and researchers.
While healthcare professionals prioritized patient care and
safety, industrial partners viewed Al as a significant
breakthrough despite challenges in accessing health data.
Researchers hoped for a smoother transition from Al
research to practice [14]. Similarly, insights from
international surveys that have been conducted among
pediatric rehabilitation specialists shed light on their
perceptions and utilization of Al in pediatric care. These
specialists, while recognizing the potential of Al in
improving pediatric rehabilitation outcomes, expressed
concernsregardingdata privacy, accessto Altools, and the
need for further training to effectively integrate Al into
practice. Their perspectives contribute valuable visions
into the barriers and opportunitiesrelated to Aladoptionin
pediatric healthcare. While existing studies have explored
Al perceptions among various healthcare specialities,
none have specifically targeted young pediatric allied
healthcare professionalsin Pakistan.

This study aimed to conduct an online survey to gauge
allied healthcare pediatricians' KAP towards Al, aiming to
fill this research gap and provide unique insights into Al
utilizationin pediatric healthcare in Pakistan.

METHODS

This cross-sectional online study targeted young Masters
students of Physical Therapy specializing in Pediatric care
and novice pediatric therapists from across Pakistan. The
study objective is to explore their perceptions, knowledge,
and applications of artificial intelligence (Al) in pediatric
rehabilitation. An online survey was conducted from
November 2023 to April 2024, participants were recruited
using several regional and nationwide emailing lists and
media platforms. The study was designed to include new
professionals registered on various Facebook pages and
groups such as “Young Physiotherapist,” “Physiotherapy in
Pakistan” and specific pediatric rehabilitation promotion
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groups. Therapists between the age group of 24 to 34 were
recruitedin the study. The survey was anonymous, and only
individuals identified as pediatric therapists were eligible
for participation. Though there were no stringent age
parameters, the majority of participants belonged toyoung
physician groups, typically Master residents and fellows.
The online survey form, formulated and administered
through Google Forms, comprised several sections. The
initial questions collected demographic data such as age,
gender, faculty, experience level, and any further training.
The survey was then organized into four portions: (1)
information about Al, (2) probable benefits of Al, (3)
uncertainties toward Al, and (4) practices about Al.
Answers to closed queries were collected using a 5-point
Likert scale, with choices extending from disagree to
agree. Questions expecting numerical entries provided
ranges of probable scores. Social media groups and
emailing lists received a distinct form, and answer files
were combined foranalysis. Partial replies were includedin
the analysis, and it was not required to answer all survey
guestions. Descriptive statistics, including means,
medians, and percentages, were used for data analysis. All
analyses were conducted using SPSS Version 23.0
software. Participation in the survey was voluntary, and
informed consent was considered obtained upon
completion of the questionnaire. Participant responses
were anonymized, and individuals had the right to view and
omit their replies. Due to the anonymous nature of the
questionnaire, duplicate responseswere unlikely.

RESULTS

One hundred and twenty individuals participated in the
survey. 70% of the sample constituted female pediatric
novice therapists. Respondents' mean age was 26.2 years.
Sociodemographic characteristicsare shownintable 1.
Table 1: Socio-Demographic Characteristics of Participants

Characteristics Values
Age (Mean, SD) 26.2(5.2)
Gender
Male 43
Female 77
Working Place
Private Clinic 48(40%)
Special School 34(28.3%)
Hospital 12(10%)
Others 26(21.6%)

A significant majority, 93.3%, believed that Al would
enhance medical training, indicating strong confidence in
its potential. When it came to gathering information from
patients, opinions were more mixed; 51% affirmed Al's
ability to improve this process, while 19.1% disagreed and
29.1% remained neutral. Similarly, nearly half of the
respondents (48.3%) thought Al would assist in analyzing
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medical data, although 16.6% did not share this view, and
35% were neutral. Interms of improving healthcare access,
60.8% of participants supported the idea that Al could
make a positive impact, while only 12.5% opposed it. The
responses regarding Al's role in enhancing patient
compliance with treatment and follow-up showed greater
variability, with 35% believing it could help, 26.6%
disagreeing, and 38.3% remaining neutral. Finally, for the
question of whether Al would aid in accessing patient data
to provide the most appropriate therapeutic options,
48.3% agreed, 14.1% disagreed, and 37.5% were neutral.
Overall, the data reflected strong support for Al's potential
benefits in medical training and healthcare access, while
opinions were more divided on its effectiveness in patient
compliance and information gathering. Survey responses
regarding the perceived benefits of Al in healthcare across
five keyareasare summarizedintable 2.

Table 2: Responses Regarding Benefits of Al

DOI: https://doi.org/10.54393/pjhs.v5i09.1973

the datareflected a clear recognition of the importance of
Al training and education on ethical issues among
healthcare professionals, despite a lack of widespread
training and tool utilization in their current practices. the
descriptive statistics regarding the experiences and
opinions of medical practitioners concerning Al training
and its application in healthcare and these are shown in
table 3.

Table 3: Responses Regarding Practices of Al

Question Frequency (%)

Have you received Al training during your medical college?

Yes 47(39.1%)

No 73(60.8%)
Have you utilized Al tools during your learning?

Yes 58(48.3%)

No 62(51.6%)

Have you utilized Al in your practice?
Yes 55(45.8%)
No 65(54.1%)

Do you believe specific Al training should be given to healthcare
practitioners?

Yes 84(70.0%)

No 36(30.0%)

Do you believe the ethical challenges associated with Al use should
be educated to health care practitioners?

Yes 74(61.6%)
No 46(38.3%)
Total 120(100%)

Question Frequency (%)
Do you believe Al will enhance medical training?
Yes 112(93.3%)
No 6(5.0%)
Neutral 2(1.6%)
Do you think Al will improve the process of gathering information
from patients?
Yes 62(51%)
No 23(19.1%)
Neutral 35(29.1%)
Do you think Al will assist in analyzing medical data?
Yes 58(48.3%)
No 20(16.6%)
Neutral 42(35.0%)
Do you believe Al will improve healthcare access?
Yes 73(60.8%)
No 15(12.5%)
Neutral 32(26.6%)
Can Al enhance patient compliance with treatment and follow-up?
Yes 42(35.0%)
No 32(26.6%)
Neutral 46(38.3%)

A minority, 39.1%, reported having received Al training
during their medical college education, while 60.8%
indicated they had not. Regarding the utilization of Al tools
during their learning, 48.3% affirmed that they had used
such tools, whereas 51.6% had not. In terms of practical
application, 45.8% stated they had utilized Al in their
practice, while 54.1% had not. When asked whether
specific Al training should be provided to healthcare
practitioners, a significant majority of 70% agreed,
indicating strong support for enhanced training.
Additionally, 61.6% believed that the ethical challenges
associated with Al use should be part of the education for
healthcare practitioners, while 38.3% disagreed. Overall,

Confidence in the reliability of Al systems was mixed, with
36.6% expressing confidence, 43.3% lacking it, and 20%
neutral. A majority (54.1%) thought over-relying on Al could
lead to negative consequences in decision-making,
whereas opinions on Al's impact on job security varied;
28.3% were concerned, 42.5% were not, and 29.1% were
neutral. Overall, the data reflected significant
apprehension regarding ethical issues and potential
negative outcomes associated with Al, alongside mixed
feelings about its reliability and job security implications.
50% of respondents believed Al decision-making in
healthcare raised ethical concerns, while 14.1% disagreed
and 35.8% remained neutral and these observations are
shownintable 4.

Table 4: Uncertainties Towards Al

Question Frequency (%)

Do you believe that Al decision-making in healthcare raises
ethical concerns?

Yes 60(50%)
No 17(14.1%)
Neutral 43(35.8%)

Are you confident that current testing methods ensure the
reliability of Al systems in critical applications?

Yes 44(36.6%)

No 52(43.3%)
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Neutral | 24(20%)

Do you think over-relying on Al could lead to negative
consequences in decision-making processes?

Yes 65(54.1%)
No 32(26.6%)
Neutral 23(19.1%)

Are you concerned that Al will significantly impact job security
in various industries?

Yes 34(28.3%)
No 51(42.5%)
Neutral 35(29.1%)

Four key barriers to implementing Al in healthcare were
illustrated. It identified a gap in knowledge among
practitioners, highlighting their lack of understanding of Al
technologies. Additionally, it pointed out the lack of data,
which hindered the effectiveness of Al tools. The attitudes
of healthcare professionals were also noted, as their
perceptions could influence their willingness to adopt Al.
Lastly, the figure addressed the cost burden associated
with implementing Al solutions, which could deter
investment from healthcare facilities. A model was
proposed on the reasons for decreased Al adoption
amongst pediatric rehabilitation specialists in Pakistan as
showninfigure 1.

* lack of training
Gapin and
Knowledge unfamiliarity

with technology

* Insufficient
digital record

e Smaller Data
record

Lack of Data

_—

~—

e Lack of trust
« fear of use

\

Cost Burden

Figure1: Sources of Decreased Utilization of Alin Pakistan

DISCUSSION

The objective of this study was to ascertain the level of
knowledge that Pakistani pediatric rehabilitation
specialists have about Al and various types of realities, as
well as to evaluate their awareness and practical use of Al.
With rapid advancements being made in the field of Al, itis
becoming increasingly common for this technology to
support the digital transformation of healthcare and
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provide evidence-based care [15]. Globally, this shift
towards integrating Al into healthcare necessitates
understanding the extent to which pediatric rehabilitation
specialists are knowledgeable about, aware of, and
practicing with Al, as they are the conduits through which
thistechnologyisintroducedto patients.Onanationallevel
in Pakistan, a developing country lagging in the
implementation of Al in healthcare [16], understanding the
relationship between medical consultants and Al can shed
light on narrowing the educational, research, and clinical
gaps of Al between Pakistan and the developed world. The
study's participant demographic was about 35% female
and 65% male, which is in line with previous research.
Fewer people wished to remain anonymous about their
gender. The participants' average age was 32.0 years,
which is comparable to the findings of other studies.
Although slightly higher than in studies conducted in other
developing countries like Iran and India, 39.1% of the
participants indicated they had taken courses or training
related to Al [17]. Despite this, the percentage is still low,
indicating a significant need for Al-related education
within Pakistan's medical landscape. 95.5% of participants
reported using the Internet every day, and 97.7% of
participants said they had a smartphone or tablet,
indicating that medical consultants have extensive access
to the Internet. Similar studies did not measure this
parameter, probably because they assumed that most
medical practitionershad accessto thiskind of equipment.
The majority of participants (60.5%) said they were
comfortable utilizing or working with computers and other
devices, indicating a fundamental understanding of and
ability to use such technology. Other studies—possibly
because they are more relevant to the goal—did not ask
about levels of fundamental technological competence
instead focusing exclusively on issues regarding artificial
intelligence. Itis crucial to comprehend technical affinity in
acountry like Pakistan, where it is not possible to make the
same assumptions about this metric as in developed
states. Medical consultants have a strong technical
background, which influences the national conversation
regarding Al. Mixed responses regarding the analysis of
medical data (48.3% yes, 35% neutral) and patient
compliance (35% yes, 38.3% neutral) suggest a need for
more detailed education on the specific capabilities and
applications of Al'in these areas. These findings align with
previous studies indicating that even though healthcare
experts recognize the strength of Al, they also express
concerns about its practical implementation and efficacy
in certain aspects of patient care. The majority of
respondents stated they either agree or strongly agree
with the concept that Al will provide an advantage in
accessing patient information (51%) and had an overall
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optimistic or very confident view about the usage of Al in
medicine and enhanced medical training(93.3%). This idea
is communal across other research, signifying that
Pakistan is parallel to other countries based on attitude
towards Al in health care[18]. Acommon concern about Al
is its positive strength to adhere patients to treatment
plans [19]. However, 26.6% of participants disagreed that
Alenhances patient compliance with treatmentand follow-
up, a belief common in participants of other studies. At the
same time, 54.1% of participants agreed with the notion
that they didn't utilize Al in their practice, suggesting that
despite favourable opinions about Al, more professional
knowledge is needed before clinical implementation. The
findings of the current study highlight the significance of
integrating Al education into the medical curriculum for
novice pediatric rehabilitation practitioners. Given the
swift developmentsin Aland its growing role in healthcare,
itis crucial to equip practitioners with the necessary skills
and knowledge to effectively utilize Al tools [20]. This
includes not only technical training but also education on
the ethical implications of Al, which is essential for
ensuring responsible and effective use of technology in
patient care. Moreover, addressing the concerns and
neutrality expressed by participants regarding specific
applications of Al, such as data analysis and patient
compliance, could foster greater acceptance and
confidence in Al tools. Providing practical examples and
case studies demonstrating the successful
implementation of Al in these areas may help bridge the
gap between theoretical knowledge and practical
application.

CONCLUSIONS

It was concluded that while there is a generally positive
attitude towards the benefits of Al, there is also a clear
needforenhancededucationandtraining.
Authors Contribution

Conceptualization: Ss'
Methodology: SS', SR, SQ, SS*
Formalanalysis: R, SS*
Writingreview and editing: SS', SAA

Allauthorshavereadandagreedtothe published version of
the manuscript

Conflicts of Interest
Alltheauthorsdeclare noconflict of interest.
Source of Funding

The author received no financial support for the research,
authorshipand/or publication of thisarticle.

DOI: https://doi.org/10.54393/pjhs.v5i09.1973

REFERENCES

[1]  Sheikh H, Prins C, Schrijvers E. Artificial intelligence:
Definition and Background. In mission Al: The New
System Technology. Cham: Springer International
Publishing. 2023 Jan: 15-41. doi: 10.1007/978-3-03121
448-6_2.

[2] Topol EJ. High-Performance Medicine: The
Convergence of Human and Artificial Intelligence.
Nature Medicine. 2019 Jan; 25(1): 44-56. doi: 10.1038/
s41591-018-0300-7.

[3] HoodbhoyZ, MasroorJeelaniS, Aziz A, Habib Ml, Igbal
B, Akmal W et al. Machine Learning for Child and
Adolescent Health: A Systematic Review. Pediatrics.
2021Jan: 147(1). doi: 10.1542/peds.2020-011833.

[4] Butt SA, Sadagat AS, Rana AR, Khan TK, Nabi MS,
Afzal RA et al. Knowledge of Artificial Intelligence and
Its Applications in Health Care Workers. Journal of
Akhtar Saeed Medical and Dental College. 2024 Jul:
6(01).

[5] Khalid UB, Naeem M, Stasolla F, Syed MH, Abbas M,
Coronato A. Impact of Al-Powered Solutions in
Rehabilitation Process: Recent Improvements and
Future Trends. International Journal of General
Medicine. 2024 Dec; 7: 943-69. doi: 10.2147/IJGM.S4
53903.

[6] Zavrsnik J, Kokol P, Zlahtic B, Blazun Vosner H.
Artificial Intelligence and Pediatrics: Synthetic
Knowledge Synthesis. Electronics. 2024 Jan; 13(3):
512.d0i:10.3390/electronics13030512.

[7] Dias R and Torkamani A. Artificial Intelligence in
Clinical and Genomic Diagnostics. Genome Medicine.
2019 Nov; 11(1): 70. doi: 10.1186/s13073-019-0689-8.

[8] LevyS,DudaM,HaberN, WallDP. SparsifyingMachine
Learning Models Identify Stable Subsets of
Predictive Features for Behavioral Detection of
Autism. Molecular Autism. 2017 Dec: 8:1-7. doi: 10.118
6/s13229-017-0180-6.

[9] GilsenMand Yalgin SS. Fostering Tomorrow: Uniting
Artificial Intelligence and Social Pediatrics for
Comprehensive Child Well-being. Turkish Archives of
Pediatrics. 2024 Jul: 59(4). doi: 10.5152/TurkArchPed
iatr.2024.24076.

[10] LiangH, TsuiBY, NiH, Valentim CC, Baxter SL, LiuG et
al. Evaluation and Accurate Diagnoses of Pediatric
Diseases Using Artificial Intelligence. Nature
Medicine. 2019 Mar; 25(3): 433-8. doi:10.1038/s41591-
018-0335-9.

[11] Wolf RM, Channa R, Liu TA, Zehra A, Bromberger L,
Patel D et al. Autonomous Artificial Intelligence
Increases Screening and Follow-Up For Diabetic
Retinopathy in Youth: The ACCESS Randomized
Control Trial. Nature Communications. 2024 Jan;

PJHS VOL. 5 Issue. 9 Sep 2024 Copyright ® 2024. PUHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 122




SadigSetal.,

[12]

[15]

PJHS VOL. 5 Issue. 9 Sep 2024

Utilization of Artificial Intelligence among Early Pediatric Rehabilitation Practitioners

15(1): 421. doi: 10.1038/s41467-023-44676-z.

Shu L0, SunYK, Tan LH, ShuQ, Chang AC. Application
of Artificial Intelligence in Pediatrics: Past, Present
and Future. World Journal of Pediatrics. 2019 Apr; 15:
105-8.d0i:10.1007/s12519-019-00255-1.

Sit C, Srinivasan R, Amlani A, Muthuswamy K, Azam A,
Monzon L et al. Attitudes and Perceptions of UK
Medical Students Towards Artificial Intelligence and
Radiology: A Multicentre Survey. Insights into
Imaging. 2020 Dec; 11: 1-6. doi: 10.1186/s13244-019-
0830-7.

Dwivedi YK, Hughes L, Ismagilova E, Aarts G, Coombs
C, Crick T et al. Artificial Intelligence (Al):
Multidisciplinary Perspectives on Emerging
Challenges, Opportunities, and Agenda for Research,
Practice and Policy. International Journal of
Information Management. 2021 Apr; 57: 101984. doi:
10.1016/j.ijinfomgt.2019.08.002.

Konopik J and Blunck D. Development of an
Evidence-Based Conceptual Model of the Health
Care Sector Under Digital Transformation:
Integrative Review. Journal of Medical Internet
Research. 2023 Jun; 25: e41512. doi: 10.2196/41512.
Ahmed Z, Bhinder KK, Tarig A, Tahir MJ, Mehmood Q,
Tabassum MS et al. Knowledge, Attitude, and
Practice of Artificial Intelligence Among Doctors and
Medical Students in Pakistan: A Cross-Sectional
Online Survey. Annals of Medicine and Surgery. 2022
Apr;76:103493. doi: 10.1016/j.amsu.2022.103493.
Zawacki-Richter O, Bai JY, Lee K, Slagter van Tryon
PJ, Prinsloo P. New Advances in Artificial Intelligence
Applications in Higher Education? International
Journal of Educational Technology in Higher
Education. 2024 May; 21(1): 32. doi: 10.1186/s41239-
024-00464-3.

Wen Z and Huang H. The Potential for Artificial
Intelligence in Healthcare. Journal of Commercial
Biotechnology. 2022 Dec: 27(4). doi: 10.5912/jcb1327.
Richardson JP, Smith C, Curtis S, Watson S, Zhu X,
Barry B et al. Patient Apprehensions About the Use of
Artificial Intelligence in Healthcare. Nature Partner
Journal Digital Medicine. 2021Sep; 4(1): 140. doi: 10.1
038/s41746-021-00509-1.

Abbasi N, Nizamullah FN, Zeb S. Al in Healthcare:
Integrating Advanced Technologies with Traditional
Practices for Enhanced Patient Care. BULLET:
Jurnal Multidisiplin liImu. 2023 Jun; 2(3): 546-56.

Copyright ® 2024. PJHS, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pjhs.v5i09.1973

123




