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Purpose: Exercise is a vital adjunct therapy for patients with hypertension comorbidities. However, medical personnel and patients
face significant obstacles in implementing exercise prescription recommendations. Al has been developed as a beneficial tool in the
healthcare field. The performance of intelligent tools such as ChatGPT 4.0 and Intelligent Health Promotion Systems (IHPS) in issuing
exercise prescriptions for patients with hypertension comorbidities remains to be verified.

Patients and Methods: After collecting patient information through THPS hardware and questionnaire systems, the data were input
into the software terminals of ChatGPT 4.0 and IHPS according to the five stages of the Transtheoretical Model, resulting in exercise
prescriptions. Subsequently, experts from various fields scored the accuracy, comprehensiveness, and applicability of each prescription,
along with providing professional recommendations based on their expertise. By comparing the performance of both systems, their
capability to serve this specific group was evaluated.

Results: In most cases, ChatGPT scored significantly higher than IHPS in terms of accuracy, comprehensiveness, and applicability.
However, when patients exhibited certain functional movement disorders, GPT’s exercise prescriptions involved higher health risks,
whereas the more conservative approach of IHPS was advantageous.

Conclusion: The path of generating exercise prescriptions using artificial intelligence, whether via ChatGPT or IHPS, cannot achieve
a completely satisfactory state.But can serve as a supplementary tool for professionals issuing exercise prescriptions to patients with
hypertension comorbidities, especially in alleviating the financial burden of consulting costs. Future research could further explore the
performance of Al in issuing exercise prescriptions, harmonize it with physiological indicators and phased feedback, and develop an
interactive user experience.
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Introduction

Over the past two to three decades, the prevalence of hypertension has steadily increased, primarily due to extended life
expectancy and changes in lifestyle.! Concurrently, hypertension often coexists with multiple chronic diseases such as
diabetes, chronic kidney disease, and coronary heart disease, potentially increasing the cardiovascular risk for affected
individuals or specific populations.” Therefore, the coexisting risk factors and clinical sequelac require

a multidisciplinary approach to assessment and management, which can consume considerable medical resources.
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With the advent of the digital information era, scientists are exploring the use of emerging technologies such as the
internet and robotics to rationalize the allocation of medical resources.

As the development of chat tools progresses, the chatbot ChatGPT has emerged as a cutting-edge intelligent chatbot
that resonates significantly across science, industry, and society, showing rapid growth in various fields.> Given its
outstanding performance in the prevention and management of chronic diseases,* scholars are exploring its potential as
a supplementary tool for prescribing, a capability that has already been substantiated.” The ability to perform such tasks
extends beyond artificial intelligence alone; health promotion systems also prove to be valuable tools.

The Intelligent Health Promotion System (IHPS) integrates wearable devices, data analytics, and artificial intelligence
to utilize personal health indicators and health questionnaire data. This integration enables the exchange of information
between IoT endpoints and health service systems, thereby generating personalized comprehensive assessment reports.®
Many scholars have applied exercise prescriptions generated by this system to middle-aged and elderly residents, thereby
improving health outcomes for participants.”®

For chronic disease patients, regular physical exercise not only improves quality of life but also significantly aids in
long-term disease management.” Despite acknowledging the benefits of physical activity, the adherence of chronic
disease patients to exercise regimens remains suboptimal, potentially due to exercise prescriptions not fully considering
the patient’s chronic disease history, willingness to exercise, and contraindications.® The introduction of health behavior
change theories has been effective in improving chronic disease management.'® The Transtheoretical Model (TTM), in
particular, stages patient readiness to exercise and facilitates the creation of more personalized exercise prescriptions.
This helps practitioners develop patient-centered plans to implement and sustain lifestyle changes.'' Additionally, TTM
can be integrated with chatbots to effectively enhance adherence to health behaviors,'? altering their health trajectories.
However, research comparing the efficacy of health promotion service systems and intelligent chatbots in issuing
personalized exercise prescriptions based on TTM is still inconclusive.

This paper begins with the Transtheoretical Model (TTM) to explore the introduction of health behavior change
theories. It compares the exercise prescriptions issued by health promotion service systems and ChatGPT for patients
with hypertension comorbidities, assessing their capabilities in this area. The study aims to determine whether these
systems can serve as consultation tools for general patients or as supplementary aids for professional healthcare
providers.

Materials and Methods

Research Objectives and Design

To minimize human error and ensure the authenticity and objectivity of medical records, this study recruited real patients
to obtain medical data. A mixed-methods approach, differing from traditional qualitative and quantitative research, was
chosen to avoid experts’ cognitive biases. As illustrated in Figure 1, data were input into ChatGPT 4.0 and the health
promotion service system to generate exercise prescriptions. Initially, two experts specializing in exercise prescriptions
reviewed these prescriptions, followed by a collective evaluation from another 22 experts. The first author was
responsible for collecting and organizing data from both experts and patients.

Participants

Using purposive sampling, from December 2023 to February 2024, physical examinations and questionnaire surveys
were conducted on patients who met the inclusion and exclusion criteria. The criteria were as follows: (1) community
residents who provided informed consent; (2) individuals with a clear clinical diagnosis of hypertension accompanied by
at least one other condition; (3) individuals possessing adequate language skills and cognitive functions.

Research Tools

The Health Promotion Service System consists of hardware devices and a software terminal. The hardware includes:
Body Composition Analyzer (Model: BX-BCA-100): Measures multiple body composition indicators such as

hydration, protein content, bone mineral content, and fat.
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Figure | Research procedure.

Ultrasound Bone Density Scanner (Model: BX-BDI-500A): Acquires characteristics indicative of bone strength.

Cardiovascular Function Tester (Model: BX-CFTI-100): Captures characteristics indicative of the physiological and
pathological state of the cardiovascular system.

Arteriosclerosis Detector (Model: BX-AS-100B): Measures the stiffness and blockage level of arteries.

Spirometer (Model: TSN100-FH): Measures lung capacity and expansion capability.

Handgrip Strength Tester (Model: TSN100-WL): Reflects forearm and hand muscle strength, assessing physical
development and condition.

Flexibility Tester (Model: TSN100-TQ): Evaluates body flexibility.

Reaction Time Tester (Model: TSN100-FY): Assesses the coordination and rapid response capability of the nervous
and muscular systems.

Balance Tester (Model: TSN100-ZL): Evaluates balance ability.

The software component, Intelligent Health Promotion Service System Software (Version: [IM-BSS-100), uses these
tools along with provided questionnaires to collect primary indicators. The questionnaires cover a wide range of topics
including medical history, symptoms, lifestyle, dietary habits, physical activity, and behavior patterns. By assessing body
composition, bone density, cardiovascular function, and lifestyle, the system ultimately provides an intelligent, persona-
lized lifestyle intervention plan for chronic disease patients.

Exercise Prescription
ChatGPT
Create a new conversation window and use the same question format to ask ChatGPT for exercise prescriptions for 10
different patients in the same dialogue. Each prescription is generated through a single interaction to closely replicate the
scenario where a person without professional background consults with a chatbot. To ensure consistency within the
sample group, all prescriptions from GPT are completed in the same conversation window.

The fixed question format is:

Please create a comprehensive exercise prescription based on the file, including five parts: expected health benefits, exercise
principles, weekly plan, movement guidance, and precautions. Expand the expected health benefits according to the type of
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chronic disease; for the exercise principles section, list a table according to the FITT principles, including frequency (how
often), intensity (how difficult, adjusted by heart rate, perceived exertion scale, and the principle of maximum repetition), time
(how long), and type (what kind, please choose suitable exercise types based on fitness levels and ensure variability by listing
2-3 different exercise options; also, differentiate as much as possible from other exercise prescriptions in this conversation). The
weekly plan should also be tabulated, seamlessly integrating rest days with exercise days and including necessary annotations.
In the movement guidance section, clearly and specifically write the following: rhythm control for aerobic exercises and posture
control during the process, clearly explain the specific actions for anaerobic exercises, and help patients understand and perform
the actions accurately. For each type of exercise, provide frequency and intensity recommendations tailored to the patient’s
condition. In the precautions section, make targeted recommendations based on the content of the patient information.

Intelligent Health Promotion System
After completing health assessments and online questionnaire surveys, an electronic health record is generated. Based on
the comprehensive assessment results, the system further utilizes an inference engine to access a knowledge base for
personalized exercise intervention planning. The main reasoning processes of a scientific fitness guidance plan include:

Setting Exercise Goals and Benefits: Based on the user’s complaints and current major health issues, the primary
exercise goals are determined, and related exercise benefits are displayed.

Developing a Structured Exercise Prescription: According to the user’s current exercise habits and major health
issues, aerobic and resistance exercise plans are formulated sequentially.

Creating Specific Movement Guidance: Based on the user’s current major health issues, suitable warm-up stretching
exercises, relaxation stretches, and specialized health exercises are selected from the project library.

Providing Exercise Correction Suggestions and Risk Control Measures: Exercise precautions are identified based on
the user’s current exercise habits and major health issues, to address during the exercise.

Several Important Points to Note

1. Ensuring Comparability Between Groups: To ensure comparability between groups and prevent evaluators from
distinguishing between Al-generated and system-output real human action details through images, the image
portion of the movement guidance in the service system has been removed.

2. Evidence of Iterative Interaction: Evidence suggests that iterative interactions significantly enhance the accuracy
and precision of GPT-generated exercise prescriptions. However, this depends on the questioner’s level of
expertise. Based on the “weakest link” principle, we use answers generated from a single interaction to simulate
scenarios where individuals without professional backgrounds consult GPT. For this study, we provide them with
an example based on the research’s sentence structure.

3. Previous Research Findings: Previous studies have found that GPT tends to produce some repetitiveness in
multiple exercise prescriptions generated in the same window. Considering that this study aims to explore the
scenario where patients or professionals consult GPT for a single exercise prescription for a single patient —
a situation that can realistically avoid cross-contamination between different patients’ exercise prescriptions — we
have added “as distinct as possible from other exercise prescriptions in this conversation” to the exercise principles
section.

Expert Inquiry

To ensure a comprehensive evaluation, the evaluators hail from over ten different professional fields, including Sports
Science, Human Anatomy, Rehabilitation, Clinical Medicine, General Medicine, Psychology, Nursing, Geriatric
Medicine, Computer Science, and Electronic Information Engineering. Each expert has been deeply involved in their
respective field for more than ten years. However, all experts hold at least a doctor’s degree and have senior professional
titles. The initial intent of selecting a multidisciplinary, cross-disciplinary panel of experts to evaluate the GPT and the
health promotion service system was to reduce barriers in the sharing and transformation of resources, establish a more
effective resource integration and control mechanism, and to uncover interdisciplinary issues that transcend single
professional domains and offer innovative value, thereby providing more possibilities for solving complex problems.
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Each expert is required to use a 6-point Likert scale to evaluate accuracy, a 3-point Likert scale to evaluate
comprehensiveness, and a 4-point Likert scale to evaluate applicability.

Data Analysis

The authority coefficient (Cr) is derived from experts’ self-assessments, significantly impacting the reliability of
evaluations. The authority coefficient (Cr) is calculated as the average of the judgment basis (Ca) and familiarity (Cs),
and a Cr value of 0.7 or higher is considered to indicate reliable research results. Judgment basis includes practical
experience, theoretical knowledge, references to domestic and international literature, and intuitive impressions. Experts’
familiarity is ranked from very familiar to unfamiliar and scored from 1.0, 0.8 to 0.2. Descriptive statistics and
consistency measures are utilized to analyze survey results using SPSS 27.0, and expert ratings are visually analyzed
using GraPhad Prism 10.1.2. The researcher standardizes the expert recommendations to form a narrative evaluation.

Results
The average authority coefficient of the experts was 0.87, exceeding the threshold of 0.7, which is considered to indicate
reliable expert opinions. The consistency coefficients are shown in Table 1.

In the 1 to 6 Likert scale for accuracy, GPT’s average accuracy score was 4.64, while IHPS scored 4.38. Both had
Kendall’s consistency indices greater than 0.6, indicating a high degree of agreement among the experts.The resulting
exercise prescriptions are detailed in the Supplementary Materials; the patient information is available in Table 2.

For applicability, scored on a 1 to 4 Likert scale, GPT’s average applicability score was 3.05 compared to 2.53 for
IHPS. GPT’s applicability had a Kendall’s consistency coefficient of 0.446, indicating moderate agreement among
experts, while IHPS showed higher expert consistency.

In the 1 to 3 Likert scale for comprehensiveness, GPT scored an average of 2.25, and IHPS scored 1.96. GPT’s
Kendall’s consistency coefficient was 0.712, indicating a high degree of agreement among experts; IHPS’s consistency
index was 0.503, signifying moderate agreement.

Across the three dimensions of accuracy, comprehensiveness, and applicability (Figures 2—4), the trends in expert
opinions were generally uniform, with GPT outperforming IHPS in the scores for the first three patients. GPT’s
prescription for the fourth patient was significantly lower than IHPS across all dimensions, but for the fifth patient,
GPT still had a slight edge.

Patient Number |

The patient’s lower back pain limits their ability to maintain a prolonged posture, but moderate physical activity can
effectively alleviate this pain.'> However, both GPT and IHPS exhibit shortcomings in clearly identifying risks,
potentially causing patients to question or fear the exercise prescription.'

For diabetic patients, exercise is crucial for glycemic control. IHPS not only highlights the importance of different
types of exercise in managing blood sugar and preventing complications but also suggests combining exercise with
medication and diet to maximize health benefits. Detailed explanations of health benefits can enhance patients’ exercise
adherence and contribute to sustainable healthy living.'> For hypertensive patients, exercise plays a vital role in
cardiovascular health, and THPS provides more comprehensive information about health benefits, helping alleviate
patient concerns and promoting understanding.'®

Table | Expert Consistency Evaluation

Accuracy Applicability | Comprehensiveness
GPT | IHPS | GPT | IHPS GPT IHPS
W?* | 0.623 | 0.717 | 0.446 | 0.759 0.712 0.503
P <0.0l | <0.01 | <0.01 | <0.0l <0.01 <0.01

Note: *Kendall coordination coefficient.
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Table 2 Patient Information Data

Number ® ©) ® ® ®

Agelyears 75 69 79 70 70

Gender Female Male Female Female Male

Weight/kg 60.4 97.2 64.2 74.6 85.1

Height/cm 160 175 167 160 165

BMI 23.6 31.7 23.0 29.1 31.3

Body fat 27.2% 26.6% 22.1% 42.2% 26.2%

percentage

BMR/Kcal 1215 1995 1357 1281 1735

Balance Weak Weak Weak Medium Well

Upper body Weak Weak Weak Weak Medium

strength

Flexibility Medium Weak Excellent Medium Excellent

Vital capacity Weak Well Weak Weak Well

Sensitivity Weak Weak Weak Well Weak

Coordination Weak Weak Weak Weak Medium

Arteriosclerosis Early phase Signs of Early phase Early phase Signs of
atherosclerosis atherosclerosis

BMD Normal Osteopenia Normal Osteopenia Osteopenia

Chronic history

Hypertension

Hypertension

Hypertension

Hypertension

Hypertension

months

month

Diabetes Chronic nephritis COPD Parkinsonism Gouty arthritis
Drug usage Insulin; Aspirin; Irbesartan; Irbesartan and Nifedipine; Zhenju;
Irbesartan Felodipine; hydrochlorothiazide | Levodopa Benzbromarone
Febuxostat;
Atorvastatin calcium
Motor Lower back pain, can Prolapse of lumbar
contraindications | not hold the same intervertebral disc, can not hold
position for a long time the same position for a long time
Exercise No motor intention Intention to Intention to Regular exercise but less than | | Exercise
willingness exercise within 6 exercise within | month regularly for

more than half

a year

Insufficient lung capacity poses challenges to the cardiovascular system. Numerous studies have shown that regular

high-intensity exercise can reduce cardiovascular morbidity and mortality,

17-19

and even long-term regular high-intensity

exercise can induce ventricular remodeling and significantly improve lung function.”’ Compared to IHPS, GPT mentions

the role of aerobic exercise in improving cardiopulmonary function and effectively preventing and alleviating cardio-

vascular disease in older adults.”! According to the stages of the Transtheoretical Model, the patient is in a phase of

lacking exercise motivation and habits, making cardiopulmonary function improvement the primary goal at this stage,

laying the foundation for progression to higher exercise intensities later on.*
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Figure 2 Visual analysis of expert accuracy scores for ChatGPT and IHPS.
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Figure 3 Visual analysis of expert applicability scores for ChatGPT and IHPS.
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Figure 4 Visual analysis of expert comprehensiveness scores for ChatGPT and IHPS.
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Guidelines suggest that moderate-intensity aerobic exercise can offer the maximum health benefits for diabetic
patients with comorbid hypertension while controlling risks. IHPS recommends walking as an aerobic activity, but the
intensity may be too low for patients to achieve the expected results.”> However, the system’s recommendations on target
intensity and subjective perception are more vivid, and the proposed wellness exercises are simpler and easier to follow,
though they may not yield the expected improvements in balance, agility, and flexibility. IHPS offers a repetitive, cyclic
exercise plan, whereas GPT’s progressive, self-regulated plan based on personal preferences and needs ensures varia-
bility and adherence throughout the exercise process. GPT’s explanation of exercise intensity based on heart rate is more
objective and convenient, increasing readability,”* but the overall description leans toward professionalism, which might
pose challenges for patients without an exercise background.

For patients with lower back muscle injuries, GPT’s recommendation of brisk walking should include a specific
caution to avoid downhill running or jumping, as it can increase shear stress on the lumbar-sacral area and exacerbate
pain.*> Walking in water reduces the pressure on the spinal extensor muscles, which is comparable to the maximum
pressure applied on land, helping improve muscle strength and endurance.?® Research shows that core strength training
can help chronic back pain patients strengthen deep trunk muscles, achieving pain relief and functional improvement.?’

The American College of Sports Medicine (ACSM) recommends that diabetic patients without contraindications
exercise at least three days per week, with no more than two consecutive days of inactivity,”> and for hypertensive
patients, daily aerobic exercise is suggested. GPT’s plan alternates rest days with exercise days to effectively reduce
exercise fatigue.”®

More comprehensive and scientific precautions help chronic disease patients mitigate disease risks. Diabetic patients
should be alert to the risk of hypoglycemia; both GPT and IHPS emphasize the importance of blood sugar monitoring and
dietary adjustments before and after exercise to prevent severe physiological reactions, such as arrhythmias or even
death.? However, GPT does not mention contraindicated actions like the Valsalva maneuver for hypertensive patients.
The coexistence of diabetes and hypertension may lead to overactive sympathetic nervous activity and parasympathetic
dysfunction.”® Numerous studies have identified hypertension as a risk factor for diabetic foot;*' > therefore, GPT and
IHPS should also be mindful of early signs of poor skin condition in diabetic foot patients to ensure timely prevention
and control.

Drug interactions are also common, and personalized medication guidance is crucial for controlling disease risks in
patients. However, the advice provided by GPT and IHPS in this regard is too general, which may fail to raise sufficient
patient awareness and vigilance.*

Patient Number 2

In men, the effect of exercise on improving bone density in middle-aged and elderly individuals is particularly
significant.>> The patient’s BMI meets the criteria for obesity, and fat accumulation can affect normal bone
metabolism,*® becoming a risk factor for bone health. As both prescriptions state, regular exercise can improve bone
density. Additionally, IHPS highlights the prognostic value of physical activity for chronic diseases. Studies show that
low-intensity physical activity can stimulate the sympathetic nervous system and influence renal hemodynamics.*’
However, this report does not mention the specific impact of regular exercise on physical fitness, whereas GPT
emphasizes the positive role of physical fitness in mitigating cardiovascular risk factors,*® thereby reducing the incidence
of cardiovascular events—a simple and feasible approach.

The Japanese Society of Renal Rehabilitation® advises that patients with chronic glomerulonephritis should not
overly restrict their physical activity. Similarly, the 2020 guidelines of the American College of Sports Medicine
(ACSM)* recommend moderate- to low-intensity exercise training for patients with chronic kidney disease to promote
disease management. For elderly individuals with low bone mass and cardiovascular risk, falls can lead to irreversible
physical damage, and exercise interventions aimed at improving balance, gait, and muscle strength can effectively
prevent falls. IHPS’s recommendation of diabolo exercises aligns with this goal.*!

Regarding the weekly plan, ACSM* suggests combining aerobic and resistance training, while IHPS recommends
that the patient freely arrange some aerobic and stretching exercises. It is undeniable that a low-frequency exercise
regimen may lead to better adherence and execution,*” but it still falls short of the ideal baseline. GPT’s prescription
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includes strength training, which has a positive impact on bone health.** However, it is crucial to select the appropriate
weight based on the 1-RM principle** and avoid high-impact exercises that could cause unnecessary muscle and bone
damage.®

Cultural differences in the acceptance of exercise programs are notably heterogeneous,*® and localized exercises (eg,
Tai Chi, Qigong) are more easily accepted by Chinese individuals.*” However, yoga, as a low-cost and non-invasive
therapy, can also benefit patients with chronic kidney disease.*® GPT’s guidance on Thai yoga poses is insufficient, and it
should provide at least 1-2 specific movements as a reference. According to the Transtheoretical Model stages, the
patient is in a phase of long-term inactivity, combined with reduced bone mass, requiring strict fall prevention to avoid
fragility fractures.*” Both prescriptions include warnings in the precautions section that could help the patient in this
regard.

However, both prescriptions lack personalized guidance on medication management. For example, amlodipine, as
a calcium channel blocker, commonly causes ankle edema;>° the patient should rest in bed during the acute phase and
elevate the affected limb to improve circulation.”’ Furthermore, existing evidence indicates®®>> that the benefits of
exercise during treatment with febuxostat and atorvastatin outweigh the risks.

Patient Number 3

In medical decision-making, individuals weigh expected benefits against the associated costs to guide their actions,
making it crucial to enhance patients’ perceptions of benefits.>* Comparing the expected health benefits provided by GPT
and IHPS, THPS aligns more with achievable health benefit definitions, especially for patients without a professional
background, as GPT focuses more on improvements in physical fitness without clearly demonstrating the impact on
disease. IHPS emphasizes improving cardiovascular health through early exercise interventions to reduce the incidence
of cardiovascular diseases.’> Age and being female are identified as independent factors for osteoporosis,”® making
GPT’s recommendation to maintain normal bone mass particularly urgent for this patient.

The basic principle of exercise training is progressive overload,”’ where, with repeated exercise, the organs and
systems gradually adapt, improving muscle oxygen delivery and consumption at peak and submaximal workloads.’®
However, COPD patients may reach a “ventilatory ceiling” during exercise, which does not improve with training.>’
Nonetheless, there is ample evidence that the oxidative capacity of myofibrils and capillary density improves during
exercise, enhancing skeletal muscle adaptability.°*®' Thus, incorporating a graded exercise test in the exercise prescrip-
tion is necessary. The ACSM recommends using a 6-minute walk test to determine the maximum heart rate for COPD
patients, ensuring exercise intensity remains within tolerable limits.** Experimental evidence supports heart rate targets
as a feasible marker for endurance training intensity prescriptions in COPD patients.®* THPS’s subjective intensity
perception makes it easier for patients to understand,*® and on the modified Borg scale, a subjective rating of 4-6 is
considered feasible, effective, and safe.> Even so, both systems should specify the method for measuring exercise
intensity in the precautions.

It is worth noting that GPT recommends walking and stationary cycling, which are simple and easy-to-maintain
activities, and are also suggested by the International Respiratory Society.’” Yoga can also improve exercise capacity and
lung function, particularly breathing techniques,** but beginners should have an assistant nearby to prevent falls. IHPS’s
diabolo exercises have significant positive effects on the mental health of older adults,®> but they lack emphasis on
breathing exercises, which are critical for COPD patients, as exercise intolerance is often linked to respiratory issues.®®
Respiratory muscle training is an essential component of exercise prescriptions for patients with impaired lung capacity,
helping to overcome disease-related pathologies associated with the pulmonary system,67 and it also positively impacts
blood pressure.®® However, neither exercise prescription mentions this aspect.

The patient has had an intention to exercise over the past month, but their physical function is limited. IHPS aligns
better with the Transtheoretical Model, recommending a gradual introduction of strength training, which is beneficial to
avoid patient dropout and helps gradually improve functional indicators. A progressive increase in prescription difficulty
can effectively help the patient adapt over time.*’

Hydrochlorothiazide may pose risks for COPD patients with respiratory difficulties, and strenuous exercise that
increases cardiopulmonary load should be avoided.”” Moreover, given that air pollution is a major non-communicable
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factor contributing to increased COPD-related mortality,”' THPS’s recommendation that the patient exercise outdoors
during periods of good air quality is commendable.

Patient Number 4

The pathological mechanism of Parkinson’s disease leads to weight loss and reduced physical activity, and the use of
levodopa accelerates bone loss, increasing the risk of fractures in Parkinson’s patients compared to their peers.”
Adequate exercise helps improve motor symptoms such as bradykinesia, gait, and turning performance.”> GPT
suggests that specific balance training can enhance the patient’s coordination and balance, reducing the risk of falls
at its root and increasing life expectancy.”* THPS emphasizes the positive impact of exercise on weight management,
and precise weight control can significantly slow the functional decline in Parkinson’s patients.”> Hypertension
exacerbates the risk of Parkinson’s disease and affects the cardiovascular system, making early intervention by
IHPS particularly important.”®”’

The SPARX2 and Park-in-Shape studies confirm that Parkinson’s patients should engage in aerobic exercise three
times a week to achieve potential health benefits.”®’® However, both THPS and GPT fall short in prescribing the
appropriate aerobic intensity. GPT considers balance disorders, highlighting that aquatic exercise is more effective in
improving mobility and quality of life for Parkinson’s patients than land-based exercise and/or standard care.®
Additionally, guidelines suggest that an intensity based on 70%-85% of maximum heart rate is most suitable for
Parkinson’s patients,®' which is consistent with GPT’s recommendations. IHPS places significant emphasis on the
value of resistance training, supported by scientific research,®* and the potential benefits of Tai Chi are particularly
notable.®> For lumbar disc herniation, IHPS includes specific exercises to help relieve chronic lower back pain.** The
patient has already established initial exercise habits, but only through the reasonable arrangement of long-term regular
exercise can lasting effects be achieved.”® GPT’s exercise plan is appropriately structured to effectively promote
adherence.

Considering that disease progression and medication-induced movement disorders in Parkinson’s patients signifi-
cantly increase the risk of falls,*> GPT emphasizes exercise safety. However, in terms of lumbar disc herniation and
cardiovascular health, IHPS provides more detailed guidance, which is also an important component of disease manage-
ment for Parkinson’s patients.

Patient Number 5

For gout patients, the pain caused by tophi significantly affects quality of life, and along with reduced bone mass, it is
listed as an independent risk factor for fragility fractures.*® Exercise can accelerate the metabolism of uric acid, reduce
inflammation, and help alleviate pain.®” GPT clearly outlines the expected benefits of exercise for gout and mentions
the positive correlation between a higher body mass index and the risk of gout.®® IHPS emphasizes the positive impact
of obesity management on cardiovascular health and highlights the importance of exercise in hypertension
management.

Research has shown that exercising at 64—76% of maximum heart rate, as well as GPT’s recommended 50-65% of
maximum heart rate, can effectively improve hyperuricemia.*® Although GPT recommends stationary cycling to relieve
pain and improve joint function in arthritis patients, its clinical effectiveness in reducing stiffness and improving quality
of life is limited.”® THPS recommends walking as the preferred aerobic exercise for gout patients,*® while the Five-
Animal Frolics exercise, which combines rehabilitation and exercise, is an effective method for restoring control over
lumbar stabilizing muscles, improving mobility, and relieving pain.”' Both systems emphasize the importance of warm-
up and cool-down exercises before and after workouts, which is crucial for patients with joint stiffness to prevent
exercise-related injuries.”” The American College of Sports Medicine (ACSM) notes that resistance training can improve
function, reduce pain, and increase muscle strength in arthritis patients. However, for patients with limited joint mobility,
resistance training should start at the lowest intensity and gradually increase. For patients with multi-joint stiffness,
specific joint mobility exercises are essential and can effectively alleviate stiffness and localized pain.”*

During the acute and inflammatory phases of gout, strict immobilization is necessary, as vigorous exercise can
increase serum antioxidant levels and cause a short-term surge in uric acid levels.”* This is not mentioned in either
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exercise prescription. Additionally, high body fat can significantly increase the stress on bones during intense exercise,
making the joint protection measures mentioned by IHPS particularly important, as weight-bearing movements should be
avoided. Even without explicit mention, it is important to include dietary recommendations for specific conditions, such
as a low-purine, low-sodium diet for gout patients, which IHPS fails to address. Furthermore, in terms of medication
management, avoiding the overlap of peak drug concentrations and periods of high heart rate during strenuous exercise is
crucial to reduce the risk of adverse reactions. However, this is also missing from the exercise prescription provided by
IHPS.

Discussion

The relatively low expert consensus on GPT’s applicability rating may stem from GPT’s lack of consideration for the
exercise preferences of Chinese older adults, incorporating activities such as Pilates and yoga into its exercise prescrip-
tions. The acceptance and cultural tolerance of different exercise modalities vary significantly across countries, meaning
that cultural preferences should be a factor in designing exercise prescriptions,”” even if these activities perform well on
the global stage. Similarly, some divergence in expert opinion was observed in the comprehensiveness rating for IHPS,
possibly due to the system offering prescriptions with overly low intensity for patients with higher health risks, which
may not achieve the expected health benefits. While these may not entirely be shortcomings, they offer constructive
insights for improving more human-centered service plans in the future.

In summary, when considering accuracy, comprehensiveness, and applicability, GPT generally performs better for
patients with fewer movement limitations, particularly in meeting the basic requirements of an exercise prescription. In
line with the key points of the Transtheoretical Model, combining light aerobic exercise with an emphasis on strength,
flexibility, and balance training is beneficial for older adults. Strength training is related to enhancing and maintaining
daily living activities and may include activities such as weightlifting and progressive resistance with resistance bands.
Flexibility and balance can be improved through activities such as Tai Chi, stretching exercises, and yoga.®

Furthermore, exercise prescriptions generated by GPT in the same chat session often display inevitable repetition.
Even when explicitly instructed to avoid this, repeated elements can still appear across prescriptions for different patients.
This could be due to GPT forming a standardized paradigm to meet user needs during iterative interactions. However,
such cross-contamination between prescriptions could interfere with the diversity of other patients’ exercise
prescriptions.

The exercise prescriptions generated by IHPS are based on mature algorithms, prioritizing patient safety. For
hypertensive patients, IHPS explicitly advises which movements to avoid in the precautions section and divides the
exercise routine into stages based on the patient’s current exercise habits, offering more detailed and specific recom-
mendations for each stage. However, this approach also has a dual nature: an overemphasis on safety concerns may
intentionally lower the intensity of the exercise prescription, which could prevent patients from achieving the expected
health benefits. Additionally, IHPS provides scientifically sound advice based on the patient’s existing exercise habits,
implying that the system assumes the patient is suited for these activities. In reality, selecting appropriate exercise
activities is a critical aspect of the FITT principle, and offering more suitable exercise options can be beneficial for
disease management. The limitations of the algorithm are also evident, as the current system does not encompass enough
chronic diseases, leading to a severe lack of disease-specific knowledge in many exercise prescriptions.

In terms of expected benefits, there is significant heterogeneity between the two systems. GPT focuses on improving
physical fitness, while IHPS emphasizes the degree to which exercise benefits the patient’s disease. Both systems fall
short in the area of medication management, as the level of personalization needs improvement. The interaction between
medications is crucial in chronic disease management, especially for patients with comorbidities who often take two or
more medications. Increased heart rate and metabolism during exercise can enhance the effects of antihypertensive drugs,
increasing the likelihood of medication-related complications. Therefore, providing corresponding risk guidance for
patients during exercise is essential to alleviate the burden of disease management on both patients and caregivers.

Moreover, both exercise prescriptions lack adaptability. Regular changes to the exercise activities, intensity, and frequency
through real-time assessment can prevent exercise plateaus, increase motivation, and promote long-term adherence.”
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Including a section that advises patients to revisit their healthcare provider for periodic adjustments to the exercise
prescription when they experience low perceived exertion or exercise fatigue due to physiological adaptation is critical.

Al is still far from being able to fully replace human expertise. However, based on current advancements, both GPT
and IHPS are capable of meeting the needs of low-risk populations as preliminary consultation tools. For hypertensive
patients with comorbidities, these tools could serve as collaborative aids for healthcare professionals, potentially reducing
healthcare resource use and improving work efficiency. Studies have already demonstrated Al’s usability for the elderly;
interactive robots have been shown to effectively reduce negative emotions and behaviors, increase social engagement,
and enhance caregiving experiences for dementia patients.”” Some people, however, may argue that Al lacks the ability
to consider complex situations from the patient’s perspective, raising ethical and privacy concerns—areas where Al has
potential for future development.”®

It is undeniable that GPT, when trained by professionals in specific fields and improved through iterative interactions,
can produce more accurate and superior results. However, to maintain objectivity, this study employed a third-person
observational approach to minimize the influence of external factors that could alter the model’s responses, ensuring
a clearer distinction between the model’s inherent knowledge and potential external influences.

This study has three limitations: First, it is based on single-session generated exercise prescriptions, but GPT’s
random sampling nature can result in significant variability. Future research could investigate the stability of
GPT’s exercise prescriptions by generating prescriptions for the same user’s profile across multiple chat sessions.
Second, exercise prescriptions require dynamic adjustments based on the patient’s progress. This study focused on
initial exercise prescriptions generated based on the patient’s health condition and habits, so it could not assess the
systems’ ability to provide phase-based adjustments. Future studies could issue prescriptions at various stages of
a patient’s disease progression to further compare the two systems. Lastly, the evaluation of accuracy, comprehen-
siveness, and applicability was based on expert ratings, which may not fully represent the actual performance of
GPT and IHPS, especially in models specifically trained for medical applications.

Conclusion

Al is far from replacing human expertise, but both GPT and IHPS can meet the needs of individuals at low health risk for
initial consultations. For patients with comorbid hypertension, these tools could serve as collaborative aids for professionals,
potentially saving healthcare resources and enhancing efficiency. Studies have demonstrated Al’s usability among the elderly,
including interactive robots that can reduce negative emotions and behaviors in dementia patients, enhancing social
engagement and caregiving experiences.’® Despite some concerns that Al cannot fully comprehend complex scenarios
from a human perspective, including ethical and privacy issues, these represent potential areas for Al’s future development.”’

However, it is undeniable that GPT, trained by professionals in specific fields and refined through iterative interac-
tions, can produce more accurate results. To maintain objectivity, this study employs a third-person observational method
to minimize external influences on model responses, helping to clearly distinguish between the model’s intrinsic
knowledge and potential external impacts.

This study has limitations: firstly, it is based on exercise prescriptions generated in a single instance, and GPT’s
random selection might lead to variability in prescriptions. Future research could explore the stability of GPT’s
prescriptions using data from the same user across multiple dialogues. Secondly, the use of expert scoring for accuracy,
comprehensiveness, and applicability may not fully represent the specific performance of GPT and IHPS, especially those

models trained in specific medical fields.

Institutional Review Board Statement

This study was designed in full compliance with the relevant ChatGPT4.0 terms of use and was only used to generate
exercise prescription results and did not involve human experiments, thus complying with the license for the use of
artificial intelligence tools.And the study was conducted by the Declaration of Helsinki, and approved by the Ethics
Committee of Bengbu Medical University (No. 2023-253).
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