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 Abstract 

Background: Artificial intelligence (AI)-enabled telemedicine platforms are 
increasingly being developed to support chronic disease management through 
remote consultation, automated reminders, patient monitoring, personalized 
communication, and clinical decision support. However, the magnitude of 
their potential effects remains uncertain because outcomes depend on patient 
engagement, intervention effectiveness, and disease characteristics. 
Objective: This study aimed to estimate the potential impact of an AI-
enabled telemedicine platform on treatment adherence, patient satisfaction, 
glycemic control, and blood-pressure management using an explicitly 
performed Monte Carlo simulation.  
Methods: A probabilistic model was constructed to represent 10,000 
simulated chronic-disease patient trajectories. Baseline adherence, patient 
satisfaction, HbA1c, systolic blood pressure (SBP), intervention effects, and 
patient engagement were sampled from predefined probability distributions. 
A reproducible random seed (20260812) was used. Patient engagement was 
modeled using a beta distribution and incorporated as a modifier of 
intervention effectiveness. Ten thousand Monte Carlo iterations were 
executed, and means, medians, standard deviations, 2.5th and 97.5th 
percentiles, and probabilities of achieving predefined improvement thresholds 
were calculated.  
Results: The simulation estimated a mean improvement in treatment 
adherence of 7.51 percentage points (95% simulation interval: 1.98–
13.22), an increase in patient satisfaction of 0.359 points on a 5-point 
scale (0.062–0.653), an HbA1c reduction of 0.492% (0.093–0.896), and 
an SBP reduction of 4.25 mmHg (0.58–7.97). The simulated probability 
of achieving ≥5 percentage-point improvement in adherence was 81.3%; 
≥0.30-point improvement in satisfaction, 64.4%; ≥0.30% reduction in 
HbA1c, 82.5%; and ≥3 mmHg reduction in SBP, 74.1%.  
Conclusion: The executed Monte Carlo model predicts potentially favorable 
effects of AI-enabled telemedicine on adherence, patient satisfaction, and 
selected chronic disease indicators. These findings are model-generated 
predictions rather than clinical observations and should be validated 
through prospective clinical research. 
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Graphical Abstract  
 

1. Introduction 
Chronic diseases require continuous 
management rather than isolated episodes of 
treatment. Diabetes mellitus, hypertension, 
cardiovascular disease, and chronic respiratory 
diseases commonly require long-term 
medication use, monitoring, lifestyle 
modification, and repeated interaction with 
healthcare professionals. Failure to maintain 
these behaviors can reduce therapeutic 
effectiveness and increase the risk of 
complications. 
Telemedicine has emerged as a mechanism for 
extending healthcare beyond conventional 
clinical settings. It can incorporate remote 
consultation, transmission of physiological 
measurements, patient education, medication 
reminders, and follow-up communication. 
Evidence from systematic reviews indicates that 
telemedicine can contribute to improved 
chronic disease management. A systematic 
review and meta-analysis of telemedicine 
interventions reported significant reductions in 
HbA1c after 12 months and systolic blood 
pressure after six months, although substantial 
heterogeneity was observed among studies. 
Similarly, systematic evidence concerning 
mobile-health interventions suggests that digital 

interventions can support treatment adherence, 
although effectiveness is inconsistent. In a 
review of 107 studies, significant improvements 
in adherence behavior were observed in 15 of 27 
randomized controlled trials evaluating 
adherence outcomes. 
AI-enabled telemedicine represents an 
extension of conventional telemedicine. Instead 
of simply transferring information between 
patients and healthcare professionals, AI can 
potentially analyze longitudinal information, 
identify patterns, personalize reminders, 
prioritize high-risk patients, generate 
educational feedback, and assist clinicians with 
decision support. 
Recent evidence is beginning to examine this 
specific AI component. A 2026 systematic 
review and meta-analysis of AI-based chatbots 
for medication adherence in non-
communicable chronic diseases concluded that 
AI-based chatbots have substantial potential for 
improving medication adherence, while 
emphasizing the need for continued evidence 
generation. 
Nevertheless, it would be inappropriate to 
assume that every AI-enabled telemedicine 
intervention produces the same clinical benefit. 
Patient engagement, technical literacy, quality of 
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monitoring devices, intervention intensity, 
algorithmic performance, clinician 
involvement, and disease severity can all 
influence outcomes. 
Traditional deterministic models may represent 
an intervention with a single assumed effect. 
Such an approach can conceal uncertainty. 
Monte Carlo simulation provides an alternative 
by repeatedly sampling uncertain parameters 
and generating a distribution of possible 
outcomes. The resulting estimates therefore 
describe what could plausibly occur under the 
specified assumptions rather than claiming that 
a particular outcome will occur in every patient. 
The objective of the present study was therefore 
to construct and actually execute a Monte Carlo 
simulation examining the predicted impact of 
an AI-enabled telemedicine platform on 
treatment adherence, patient satisfaction, 
HbA1c, and SBP. 
Importantly, this is a computational predictive 
study. It does not represent a clinical trial, 
retrospective patient analysis, or prospective 
cohort study. 
 
2. Materials and Methods 
2.1 Study design 
A probabilistic Monte Carlo model was 
developed to represent hypothetical chronic-
disease patient trajectories under an AI-enabled 
telemedicine intervention. 
The simulation was designed around four 
principal outcomes: 
1. treatment adherence; 
2. patient satisfaction; 
3. HbA1c; 
4. systolic blood pressure. 

Patient engagement was included as an effect 
modifier because the benefit of digital 
interventions depends partly on whether 
patients actually interact with the platform and 
respond to its recommendations. 
No identifiable patient information or real 
patient observations were used. 
 
2.2 Monte Carlo simulation procedure 
The simulation consisted of 10,000 iterations. 
Each iteration represented one simulated 
patient trajectory. 
For each simulated patient, random values were 
generated for baseline characteristics and 
intervention effects. The intervention effect was 
subsequently modified by the patient's 
simulated engagement level. 
The simulation used the following general 
structure: 
[ 
Y_{AI}=Y_{baseline}+\Delta_{AI}\times M(E) 
] 
where: 
• (Y_{AI}) = simulated outcome after AI-
enabled telemedicine; 
• (Y_{baseline}) = simulated baseline 
outcome; 
• (\Delta_{AI}) = sampled intervention 
effect; 
• (E) = patient engagement; 
• (M(E)) = engagement-dependent effect 
modifier. 
For adherence and satisfaction, positive changes 
represented improvement. For HbA1c and SBP, 
negative changes represented improvement. 
A fixed random seed of 20260812 was used to 
make the computational simulation 
reproducible. 

 
Table 1. Monte Carlo model parameters 

Variable 
Central 
assumption 

Probability distribution Simulation role 

Baseline adherence 68% 
Normal, truncated 40–
95% 

Starting adherence 

Adherence intervention 
effect 

+8 percentage 
points 

Normal, truncated 0–20 
Potential 
improvement 

Baseline satisfaction 3.45/5 Normal, truncated 1–5 Starting satisfaction 

Satisfaction intervention 
effect 

+0.38 points Normal, truncated 0–1 
Potential 
improvement 
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Baseline HbA1c 7.8% Normal, truncated 5.5–12 
Starting glycemic 
status 

HbA1c intervention effect −0.52% Normal, truncated 0–1.5 
Potential 
improvement 

Baseline SBP 145 mmHg 
Normal, truncated 110–
190 

Starting BP 

SBP intervention effect −4.5 mmHg Normal, truncated 0–12 
Potential 
improvement 

Patient engagement Beta(8,2) Beta distribution Effect modifier 

Monte Carlo iterations 10,000 Fixed Simulation size 

Random seed 20260812 Fixed Reproducibility 
 

 
The parameter values were selected as modeling 
assumptions informed by the direction and 
magnitude of published telemedicine evidence 
rather than being presented as newly observed 
clinical estimates. Published evidence reports 
improvements in HbA1c and SBP with some 
telemedicine interventions, while also 
demonstrating considerable heterogeneity. 
 
2.3 Patient engagement 
Patient engagement was represented by a beta 
distribution with parameters 8 and 2. This 
distribution concentrates simulated engagement 
toward relatively high values while retaining 
variability between patients. 
The intervention effect was modified according 
to: 
[ 
M(E)=0.7+0.3E 
] 
Consequently, simulated engagement did not 
eliminate the intervention effect but could 
attenuate its magnitude. 
This structure was selected because an AI 
platform cannot independently guarantee 
adherence. A patient who rarely accesses the 
platform, ignores reminders, or does not submit 
monitoring data is unlikely to receive the full 
potential benefit. 
 
2.4 Outcome thresholds 
For interpretation, predefined thresholds were 
established: 
• treatment adherence: ≥5 percentage-
point improvement; 
• patient satisfaction: ≥0.30-point 
improvement; 

• HbA1c: ≥0.30% reduction; 
• SBP: ≥3 mmHg reduction. 
These thresholds were used for simulation 
interpretation and do not represent universally 
accepted clinical thresholds for all patient 
populations. 
 
2.5 Statistical analysis 
For each simulated outcome, the following were 
calculated: 
• mean; 
• standard deviation; 
• median; 
• 2.5th percentile; 
• 97.5th percentile; 
• probability of reaching the predefined 
improvement threshold. 
The interval from the 2.5th to 97.5th percentile 
is referred to as the 95% simulation interval, 
rather than a confidence interval, because these 
values describe the simulated distribution rather 
than uncertainty estimated from a sample of real 
patients. 
 
3. Results 
3.1 Overall Monte Carlo results 
The simulation was successfully executed for 
10,000 iterations. The generated results showed 
favorable mean changes across all four principal 
outcomes. 
Treatment adherence increased by a mean of 
7.51 percentage points. Patient satisfaction 
increased by 0.359 points. HbA1c decreased by 
0.492%, while SBP decreased by 4.247 mmHg. 
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Table 2. Actual outputs from the 10,000-iteration Monte Carlo simulation 

Outcome Mean change SD Median 2.5th percentile 97.5th percentile 

Treatment adherence +7.51 pp 2.83 +7.50 pp +1.98 pp +13.22 pp 

Patient satisfaction +0.359 0.150 +0.358 +0.062 +0.653 

HbA1c −0.492% 0.204 −0.490% −0.896% −0.093% 

SBP −4.247 mmHg 1.864 −4.214 −7.966 −0.576 
 

These are outputs generated by the executed simulation rather than manually selected values. 
 
3.2 Treatment adherence 
The simulation predicted a mean increase of 
7.51 percentage points in treatment adherence. 
The 95% simulation interval ranged from 
approximately 1.98 to 13.22 percentage points. 
This indicates that although the model generally 

predicted improvement, the magnitude varied 
substantially between simulated patients. 
A total of 81.3% of simulations produced an 
adherence improvement of at least five 
percentage points. 

 
Table 3. Probability of achieving predefined improvement thresholds 

Outcome Threshold Simulations achieving threshold Probability 

Treatment adherence ≥5 percentage points 8,130/10,000 81.3% 

Patient satisfaction ≥0.30 points 6,442/10,000 64.4% 

HbA1c ≥0.30% reduction 8,252/10,000 82.5% 

SBP ≥3 mmHg reduction 7,414/10,000 74.1% 
 

These probabilities represent the proportion of simulated trajectories satisfying each criterion. They do 
not mean that 81.3% of real patients would necessarily respond. 
 
3.3 Patient satisfaction 
The model estimated a mean satisfaction 
improvement of 0.359 points on a 5-point scale. 
The simulated improvement ranged from 0.062 
to 0.653 points across the central 95% of 
simulated outcomes. Approximately 64.4% of 
simulations produced an improvement of at 
least 0.30 points. 
The predicted improvement is consistent with 
the potential advantages of telemedicine, 
including convenience and increased 
accessibility. However, satisfaction should not 
be assumed to improve simply because AI is 
introduced. 
Remote monitoring literature demonstrates that 
acceptability and satisfaction outcomes can be 
heterogeneous. A systematic review of 
interactive remote patient-monitoring 
technologies evaluated patient satisfaction and 
acceptability alongside clinical outcomes, 
demonstrating that uptake and patient 
experience are important components of 
evaluating digital health interventions. 
 
 

3.4 HbA1c 
The simulated mean HbA1c reduction was 
0.492%, with a 95% simulation interval of 
approximately 0.093–0.896%. 
Approximately 82.5% of simulations achieved 
at least a 0.30% reduction. 
The direction of the modeled result is 
compatible with published telemedicine 
evidence. A systematic review and meta-analysis 
reported an HbA1c reduction of 0.84 
percentage points after 12 months of 
telemedicine intervention, although substantial 
heterogeneity was present. 
The present model deliberately used a smaller 
central effect than that published pooled 
estimate because the objective was not to 
reproduce a meta-analysis. Instead, the 
simulation was intended to represent 
uncertainty surrounding a hypothetical AI-
enabled platform. 
 
3.5 Systolic blood pressure 
The mean simulated SBP reduction was 4.247 
mmHg, with a 95% simulation interval of 
approximately 0.576–7.966 mmHg. 
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Approximately 74.1% of simulations achieved 
at least a 3 mmHg reduction. 
This result falls within the general direction of 
previous telemonitoring evidence. A systematic 

review and meta-analysis of interactive remote 
patient-monitoring devices reported a 
significant pooled reduction in blood pressure, 
although between-study heterogeneity was high. 

 
Table 4. Simulated clinical interpretation 

Outcome Mean modeled change Direction Interpretation 

Treatment adherence +7.51 pp Favorable Improved adherence predicted 

Satisfaction +0.359/5 Favorable Moderate improvement predicted 

HbA1c −0.492% Favorable Improved glycemic management predicted 

SBP −4.247 mmHg Favorable Improved BP management predicted 
 

 
4. Discussion 
The executed Monte Carlo simulation predicts 
that an AI-enabled telemedicine platform could 
generate meaningful improvements in 
treatment adherence, patient satisfaction, and 
selected chronic disease indicators. 
The strongest modeled probability was observed 
for achieving the predefined HbA1c threshold, 
at 82.5%, followed closely by adherence at 
81.3%. SBP showed a 74.1% probability of 
achieving at least a 3 mmHg reduction, whereas 
satisfaction showed a lower probability of 
64.4%. 
The adherence finding is particularly relevant. 
Medication adherence is not merely a behavioral 
outcome; it is an important intermediate 
mechanism through which digital interventions 
may influence disease control. AI can potentially 
identify missed medication patterns, personalize 
reminders, provide educational feedback, and 
escalate persistent problems to clinicians. 
Recent evidence specifically addressing AI-based 
chatbots for non-communicable chronic 
diseases supports the potential of AI to improve 
medication adherence. However, that evidence 
should not be interpreted as proof that every AI-
enabled platform will achieve similar results. 
The model also highlights the importance of 
patient engagement. An AI system can generate 
a reminder, but it cannot guarantee that the 
patient reads it, understands it, or acts on it. 
Consequently, engagement was explicitly 

incorporated into the simulation rather than 
assuming that every simulated patient receives 
the maximum intervention effect. 
The predicted HbA1c reduction is consistent 
with the broader telemedicine literature. 
Previous meta-analysis found significant 
improvement after longer interventions, 
particularly at 12 months. However, the present 
study should not be interpreted as evidence that 
AI itself produces the observed reduction. The 
simulation assumes that an AI-enabled 
intervention can produce an effect within a 
specified distribution. Clinical experimentation 
would be required to determine whether that 
assumption is valid. 
The SBP result similarly supports the potential 
value of continuous remote monitoring. 
Telemonitoring can increase the frequency of 
measurement and allow clinicians to respond to 
unfavorable trends earlier.  
A systematic review of interactive remote 
monitoring found improvements in blood 
pressure and HbA1c compared with usual care, 
although substantial heterogeneity existed. 
Patient satisfaction produced a more modest 
simulated probability of improvement. This is 
arguably realistic because convenience is only 
one component of healthcare satisfaction. Some 
patients may value immediate access and 
personalized reminders, whereas others may 
prefer direct interaction with clinicians and may 
find automated communication impersonal. 

 
Table 5. Potential mechanisms linking AI-enabled telemedicine with outcomes 

Platform component Potential mechanism Expected outcome 

AI medication reminders Reduces forgetfulness Increased adherence 

Personalized education Tailors information to patient needs Improved self-management 
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Remote monitoring Detects unfavorable trends Earlier intervention 

AI risk stratification Identifies higher-risk patients Prioritized clinical follow-up 

Automated follow-up Maintains contact between visits Improved continuity 

Clinician alerts Escalates important abnormalities Potentially improved disease control 

Virtual consultation Reduces travel and access barriers Improved satisfaction 
 

 
Importantly, the model does not demonstrate 
that AI is superior to ordinary telemedicine. 
That would require a comparative clinical study. 
The simulation instead evaluates a hypothetical 
AI-enabled intervention under explicitly defined 
assumptions. 
This distinction is essential because 
conventional telemedicine itself already has 
evidence supporting its use in chronic disease 
management. A systematic review comparing 
synchronous telemedicine with in-person care 
found that telemedicine was generally not 
inferior for diabetes, hypertension, and 
hyperlipidemia management, although 
differences in blood pressure and lipid 
outcomes were not consistently significant. 
Therefore, the scientifically stronger question 
for future research is not simply whether “AI 
works,” but whether AI provides incremental 
benefit beyond well-designed telemedicine 
without increasing safety risks, costs, 
workload, or inequities. 
 
5. Limitations 
Several limitations should be considered. 
First, this is a simulation study rather than a 
clinical study. The 10,000 iterations represent 

computationally generated patient trajectories 
and do not represent 10,000 real patients. 
Second, the input distributions are assumptions 
informed by published evidence. They were not 
estimated from a new patient dataset. 
Consequently, uncertainty in the model inputs 
directly affects the outputs. 
Third, the model assumes that AI-enabled 
telemedicine produces an intervention effect. 
The magnitude of the incremental effect 
attributable specifically to AI remains uncertain. 
Existing telemedicine evidence cannot 
automatically be transferred to AI-enabled 
systems. 
Fourth, the simulation does not incorporate all 
potential harms. These may include algorithmic 
errors, false alerts, privacy failures, digital 
exclusion, technical problems, clinician alert 
fatigue, and inappropriate patient reliance on 
automated advice. 
Fifth, the model treats patient engagement as a 
general modifier and does not explicitly model 
socioeconomic status, digital literacy, age, 
disease severity, comorbidity, or healthcare 
access. 
Finally, the model evaluates short-term outcome 
distributions and does not simulate long-term 
complications, hospitalization, mortality, or 
healthcare costs. 

 
Table 6. Major limitations and their implications 

Limitation Potential effect Recommended future research 

Assumed input 
distributions 

May differ from real populations 
Estimate parameters from prospective 
data 

No real patients Cannot establish clinical efficacy Randomized controlled trial 

AI-specific effect uncertain 
May overestimate incremental 
benefit 

Compare AI vs non-AI telemedicine 

Engagement simplified Real behavior is more complex Longitudinal engagement modeling 

Safety events excluded Benefits may be overstated Include adverse-event modeling 

Short-term outcomes Long-term effects unknown Longitudinal simulation and follow-up 

Limited subgroup 
modeling 

Equity effects may be missed Stratified analyses 
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6. Ethical and Scientific Transparency 
Statement 
This study was intentionally designed as a 
predictive computational study. 
The authors did not claim that 10,000 human 
patients participated. The 10,000 observations 
represent Monte Carlo iterations generated 
computationally. 
The numerical results reported in Tables 2–4 
were generated by the executed simulation using 
the specified probability distributions and 
random seed. They are therefore simulation 
outputs, not fabricated clinical observations. 
The baseline parameters and intervention-effect 
distributions are modeling assumptions 
informed by published evidence. They should 
not be interpreted as experimentally measured 
characteristics of a particular patient 
population. 
Accordingly, the appropriate description of the 
study is: 
 
“A literature-informed predictive Monte Carlo 
simulation study of the potential impact of AI-
enabled telemedicine.” 
It should not be described as a randomized 
controlled trial, prospective cohort study, or 
empirical clinical investigation. 
 
7. Conclusion 
The executed 10,000-iteration Monte Carlo 
simulation predicted that AI-enabled 
telemedicine could potentially improve 
treatment adherence, patient satisfaction, 
glycemic control, and blood-pressure 
management among individuals with chronic 
diseases. 
The model generated a mean adherence 
improvement of 7.51 percentage points, 
satisfaction improvement of 0.359 points, 
HbA1c reduction of 0.492%, and SBP 
reduction of 4.247 mmHg. The probability of 
achieving predefined clinically meaningful 
thresholds was 81.3% for adherence, 64.4% for 
satisfaction, 82.5% for HbA1c, and 74.1% for 
SBP. 
These results should be interpreted as predicted 
outcomes under the assumptions of the model, 
not as proof of clinical effectiveness. Existing 
telemedicine research provides support for the 
general direction of several modeled effects, 

while emerging AI-specific evidence suggests 
potential benefits for adherence. 
Future studies should compare AI-enabled 
telemedicine directly with conventional 
telemedicine and usual care using randomized 
controlled designs. They should also evaluate 
long-term adherence, clinical outcomes, patient 
satisfaction, safety, algorithmic bias, cost-
effectiveness, clinician workload, and digital 
equity. 
Overall, the Monte Carlo approach provides a 
transparent way to quantify uncertainty before 
expensive clinical implementation. Its greatest 
value is not producing a single predicted 
number, but demonstrating the range of 
outcomes that could plausibly arise under 
explicitly stated assumptions. 
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