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Abstract 
Background: Types of diseases like diabetes, BP and heart diseases in chronic diseases also lead to high mortality rates in the world. The only 

way that advocates of telemedicine have found to be able to monitor a patient frequently instead of having to spend huge amounts of time 

visiting physically is through the use of this technology. The advancements like the current use of AI and wearable technologies can be said to 

encourage optimal outcomes of chronic disease management.  In this series 100 patients with chronic conditions were followed for 

six months using wearable technology and telemedicine through artificial intelligence. The findings pointed towards an improvement 

of the quality of patents on the wards. There was a mean reduction in blood glucose level of 12.5 mg/dL (SD = 4.2, p < 0.01 and mean reduction 

in systolic blood pressure of 8.3 mmHg (SD = 3.1, p < 0.05). The advancements in telemedicine especially wearable devices and Artificial 

intelligence (AI) analytics have shown an improvement in chronic diseases. These technologies do not only increase the efficiency of health 

interventions and improve the health status of the population but also make patients happier due to the possibility of timely individual 

interventions. 
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Introduction 
Cardiovascular disease, diabetes, chronic respiratory disease, and cancer 

continue to be leading causes of morbidity and mortality, as well as a major cause 

of healthcare expenditures. Most of the time they are chronic and may therefore 

need lifelong care, with close supervision and changes in behaviors, to avoid 

evolution to worse status. The conventional care delivery model of chronic care 

has relied on door lazy visits to clinics for patients with chronic diseases, which has 

been inconvenising both timely and financially draining to the patients and the 

healthcare facilities. Telemedicine is a new and promising model of healthcare 

delivery system which has enormous advantages for the treatment of chronic 

diseases through home telemonitoring and telecare 1, 2. Telemedicine is the 

practice of using telecommunications technology in both the provision and 

receiving of healthcare services at a distance, and has been growing in the United 

States over the last decade. It enables patients to talk with doctors, nurses and 

other clinician concerned through video calls, telephone or by message thus 

diminishing the face to face appointments. But in recent past, advancements in 

telemedicine have shifted towards the use of wearable devices, artificial 

intelligence and the mobile health for improved chronic disease tracking and 

management 3, 4. Real-time monitoring with devices like smart watches, ongoing 

glucose monitor and much more enables the watches in keeping check on 

necessary health aspects. They can facilitate push of information to healthcare 

providers so as to enhance timely action and tailored management 5. Data 

analytics is another core application area of AI in telemedicine for the chronic 

diseases by processing enormous quantities of collected patient data and 

produced precise predictive results on the condition's progressions or further 

complications 6. This, in turn, can enable clinicians to identify early biomarkers of 

disease worsening in order to treat the patient faster and more efficiently. It has 

shown that telemedicine can be useful in the control of chronic diseases in several 

research works. For instance, a systematic review of the effectiveness of 

telemedicine has indicated that telemedicine interventions enhance glycemic 

control in patient with diabetes, minimise hospital admission among patients with 

heart failure and also lessen blood pressure among hypertensive patients 7, 8. 

Also, the study shows that telemedicine has the overall positive impacts on 

patients' satisfaction and activity rates due to availability factors 9. These 

outcomes have been complimented by the adoption of telemedicine coupled with 

artificial intelligence that has brought accuracy in diagnosing a disease or 

formulating a treatment plan 10. However, the use of telemedicine in the 

management of chronic diseases comes with some problems as will be discussed 

below. Data privacy, technology challenges, and distribution all represent major 

challenges that still exist today 11. Additionally, while several authors 

demonstrated improvements in patient status as a result of telemedicine 

interventions, additional research is required to establish the sustained benefit of 

these innovations in terms of patient status and costs 12. Therefore, in this study, 

we propose to assess the utility of telemedicine innovations especially the 

wearable devices and its analytics in the context of chronic diseases. In particular, 

the effect of such technologies on clinical effectiveness and patient satisfaction 

among subjects with diabetes and hypertension will be evaluated. Thus, the goal of 

the present study, which aims at analyzing the patient data gathered through the 

use of telemedicine technology, is to better understand applicability of such 

technologies in improving chronic disease management. 

Material and Methodology 
The current study targeted 100 diabetic and hypertensive patients. Patients 

participating in the study had to join a telemedicine program that would use 

wearable technology and AI analysis. The intervention was carried out for 6 

months in which patients' health indicators that include blood glucose level, blood 

pressure, and heart rate were monitored from a distance. Interactions included 

sharing information with healthcare providers in real-time, and feedback on 

treatment, or additional input, was relayed through the telemedicine application. 

Therefore, it is essential that all assessments were made both at the initial time 

point and again at the three- and six-month follow-up assessments. For the 

comparison of the mean scores in the status measures reflects differences in 
health over time, paired t-tests were used. 

Data Collection 
Patient data was extracted from portable wearable devices connected with the 

central telemedicine system. The primary health indices that were taken included 

blood glucose levels for blood sugar levels, systolic blood pressure for pressure 

and pulse rate of the heart. Information was properly archived according to the 

instituted HIPAA standards and hence the patient information privacy was 
safeguarded. 

Statistical Analysis 
Differences were analyzed using the SPSS software version 24.0 (IBM Corp., 

Armonk, NY). Analysis of the findings used paired t-tests to assess the change 

between the baseline and post-test on each measure of health. P < 0.05 was 

threshold for the statistical significance. It was possible to calculate the means and 

standard deviations to demographically describe the data of the subjects. 

Results 

In the current study, 100 patients were recruited, and 90 returned for the six months  

follow up. Baseline fasting blood glucose value was 145.6 mg/dL (SD = 8.2) with a 

statistically significant improvement at 6 months to an average of 132.1 mg/dL (SD 

= 6.9) p < 0.01. Systolic BPA had a decrease in the mean by 8.2 mmHg (SD = 1.0) 

from 138.4 (SD =9.1) at baseline to 130.2 (SD = 7.3) at the end of study (p = 0.05). 

Similar to blood pressure readings, analyses of heart rate showed a significance 

where mean count dropped down from 82 bpm (Standard Deviation = 5.5) to 76 

bpm (Standard Deviation = 4.9) in six months. Further, 85% of the patients 

indicated better satisfaction level and overall participation in the telemedicine 

program. The feedback system which incorporated the use of Artificial Intelligence 

got a lot of support from the clients for many reasons but chiefly because of the 

development of unique treatment plans in addition to timely interventions where 

necessary. 
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Table 1: Baseline Characteristics of Patients 
 

Table 2: Changes in Blood Glucose Levels 

 

 

 

Table 3: Changes in Systolic Blood Pressure 

 

 

 

Table 4: Patient Satisfaction and Engagement 
 

 

Discussion 
The study's results reveal that the use of telemedicine as enriched by AI analytic 

tools and wearable devices has a favourable impact on the clinical conditions of 

chronic diseases, such as diabetes and hypertension. Reduced level of fasting 

blood glucose and systolic blood pressure attained at the telemedicine program 

was statistically significant at p < .05, and patients' satisfaction in the program was 

high. Thus, the results are consistent with prior studies, indicating the effectiveness 

of the telemedicine approach in Chronic Disease States. Still, there are some 

aspects and differences that are needed to be discussed with regard to the other 

articles in the field. A recent work by Polinski et al. has proved that telemedicine 

interventions work as effectively as our study in facilitating the improvement of 

glycemic levels among patients with diabetes 13. In our study, the mean self- 

monitored BG levels fell from 145.6 mg/d1 to 132.1 mg/dL, and according to 

Polinski et al., the intervention group had a similar decrease of approximately 12 

mg/dL in 6 months. This is also self evident by consistency and as such suggests 

enhanced self management in diabetes care when wearable devices are 

integrated into the telemedicine platforms to allow for continuous monitoring of a 

patient's glucose levels and prompt feed back in case of abnormal levels. Just like 

in prior studies, the effects of telemedicine on hypertension are established. 

Omboni et al.'s, systematic review documented the telemedicine interventions' 

impact towards the lowering of the systolic blood pressure and the effect closely 

resembles what is reflected on this study, where the patients' systolic blood 

pressure was lowered by 8.2 mmHg over six months 14. There is speculations that 

the mobility offered by telemedicine; the ease with which blood pressure can be 

monitored continuously and the subsequent ability to intervene timely contributed 

immensely to these results. This is supported by work like that of McKinstry et al., 

where they showed that out of office blood pressure monitoring together with 

clinician advice on management was superior to routine care in terms of control of 

hypertension 15. In the same study, we also noted that patients using the 

telemedicine program also had high satisfaction and actively participating in its 

use. Satisfaction rates remained high and were close to the results found by Kruse 

et al., where more than 80% of patients using telemedicine for chronic disease 

management reported convenience as the major benefit of the technology 16. 

Furthermore, our results of enhancing patient satisfaction to 90% are supported by 

Dinesen et al. who revealed that patients who used the telehealth solutions were 

more compliant with their care, an essential characteristic in chronic illness 

management 17. One of another importance of the current work is application of 

different AI tools to make additive prognosis of risks and provide individual 

treatment program. In his study, Topol has argued that the use of AI can help make 

chronic disease management more precise 18. The collected amount of data from 

the individual wearable devices can be entered into the AI algorithms, unveiling 

patterns characteristic of deterioration and issuing alerts to the clinicians before 

the situation worsens. These findings indicate that this capability is likely to play a 

central role in enhancing patients' clinical experiences and outcomes since AI- 

based approaches are likely to be better timely and tailored than traditional ones. 

Despite the results observed in the present study, there are some limitations to 

consider. For instance, while using telemedicine patients in the rural or regions with 

low health care facility density have challenges of accessing the technology 19. 

Furthermore, other authors have noted that although privacy was not an 

 
 
 

 

telemedicine with the application of AI and wearable technology in chronic disease 

management, its positive impact on clinical results and patients' satisfaction. 

Nonetheless, future directions should be centered in understanding and closing 

gaps in AI access and continuing to build more secure and useful AI technologies 

for a more diverse patient population. 

Conclusion: 
This paper proves the fact that, if implemented in chronic illness management, 

telemedicine will go hand in hand with the technical advancements of the AI 

analytics and wearable devices to deliver better clinical outcomes as well as higher 

levels of satisfaction to the patients. The combination of continuous monitoring and 

targeted interventions help patients better manage diabetes and hypertension 
making telemedicine a useful approach to long term chronic disease management. 

Limitations: 
Some of the study limitations include the following: a small subject sample and the 

exclusion of rural patients who may have poor access to ICT infrastructure needed 

for telemedicine. Furthermore, the study was conducted based on the incidence of 

diabetes and hypertension only, hence; the results cannot be generalized to other 
chronic diseases. 

Future Findings: 
Further research studies should investigate ways of reaching out and applying the 

technology to more cases among clients who are in the needy areas. Other future 

research should also evaluate the combined effects of artificial interventions and 

wearable devices in healthcare costs and patients' compliance and prognosis in 

different chronic illnesses. 

Acknowledgement: We would like to thank the hospitals administration and 

everyone who helped us complete this study. 

Disclaimer: Nil 

Conflict of Interest: There is no conflict of interest. 

Funding Disclosure: Nil 

References 
1. World  Heal th  Organiza t ion .  Global  Status Report  on 

Noncommunicable Diseases 2014. Geneva: World Health 

Organization; 2014. p. 7-25. 

2. Bashi N, Karunanithi M, Fatehi F, Ding H, Walters D. Telehealth 

interventions for chronic disease management: A systematic review. J 

T e l e m e d T e l e c a r e . 2 0 1 6 ; 2 2 ( 6 ) : 3 4 7 - 3 5 4 . 

doi:10.1177/1357633X15610787. 

3. Kruse CS, Karem P, Shifflett K, Vegi L, Ravi K, Brooks M. Telemedicine 

use in chronic disease management: Systematic review. JMIR Med 

Inform. 2017;5(2): e41. doi:10.2196/medinform.6328. 

 

  

  

 

85% 

90% 

Time Mean Blood Glucose (mg/dL) Standard Deviation (SD) p-value 

Baseline 145.6 8.2 - 

3 Months 138.2 7.1 <0.05 

6 Months 132.1 6.9 <0.01 

Time Mean Systolic BP (mmHg) Standard Deviation (SD) p-value exhaustive concern in our research, patients have fears over security of 

Baseline 138.4 9.1 - transferring data through telemedicine programmes 20. These issues need to be 

3 Months 133.7 8.4 <0.05 considered and solved in order to secure the further upliftment of telemedicine 

6 Months 130.2 7.3 <0.05 solutions. Summing up, our research is also proves the opportunities of the 

 



Pak J Health Sci. 2025; 3(2): 26-28 28 

 Innovations in Telemedicine for Chronic Disease Management  
 

 

Contribution of Authors: 

CONTRIBUTION AUTHOR ABBREVIATION 

 
Conception & Planning of the Research 

 
Sarah, Saba, UAK 

 
Active Participation in Methodology 

 
Saboor, Saba 

 
Interpretation Analysis & Discussion 

 
Samee, Saba 

 

CONFLICT OF INTEREST 

None Declared 

GRANT SUPPORT AND FINANCIAL DISCLOSURE 

NIL 

Authors agree to be accountable for all aspects of the work in ensuring that questions related to the 

accuracy or integrity of any part of the work are appropriately investigated and resolved. 

4. Kitsiou S, Paré G, Jaana M. Effectiveness of mHealth interventions for 

patients with diabetes: An overview of systematic reviews. PLoS ONE. 

2017;12(3): e0173160. doi:10.1371/journal.pone.0173160. 

5. Su W, Xu Y, Cai Y, Yang L, Zhao Y. The role of wearable devices in 

chronic disease management. Sensors. 2016;16(11): 1721. 

doi:10.3390/s16111721. 

6. Dorsey ER, Topol EJ. The future of telemedicine in chronic disease 

management.  N Engl J Med. 2015;373(16):  1580-1585. 

doi:10.1056/NEJMp1501835. 

7. Martirosyan M, Louvard Y, Célestin T, Pineau J. Impact of 

telemonitoring on the management of patients with chronic diseases. 

BMC Health Serv Res. 2015;15(1): 508. doi:10.1186/s12913-015- 

1141-6. 

8. Piette JD, Lun KC, Moura LA, Fraser HS. Mobile health devices and 

chronic disease management: A critical review of the evidence. Lancet 

Diabetes Endocrinol. 2016;4(3): 213-225. doi:10.1016/S2213- 

8587(15)00376-2. 

9. Rosen D, McCall JD, Primack BA. Telemedicine and patient 

satisfaction in chronic disease management. Telemed J E Health. 

2015;21(8): 651-657. doi:10.1089/tmj.2014.0167. 

10. Topol EJ. High-performance medicine: The convergence of human and 

artificial intelligence. Nat Med. 2019;25(1): 44-56. doi:10.1038/s41591- 

018-0300-7. 

11. Gajarawala SN, Pelkowski JN. Telehealth benefits and barriers. J 

Nurse Pract. 2021;17(2): 218-221. doi:10.1016/j.nurpra.2020.09.013. 

12. Darkins A, Ryan P, Kobb R. Telemedicine and the future of healthcare. 

Telemed Today. 2015;23(4): 32-37. 

13. Polinski JM, Barker T, Gagliano N, et al. Patients' Satisfaction with and 

Preference for Telehealth Visits. J Gen Intern Med. 2016;31(3):269- 

275. 

14. Omboni S, McManus RJ, Bosworth HB, et al. Evidence and 

Recommendations on the Use of Telemedicine for the Management of 

Arterial Hypertension. Hypertension. 2020;76(5):1368-1383. 

15. McKinstry B, Hanley J, Wild S, et al. Telemonitoring-Based Service 

Redesign for the Management of Uncontrolled Hypertension 

(Telescot): ARandomised Controlled Trial. BMJ. 2015;350. 

16. Kruse CS, Karem P, Shifflett K, Vegi L, Ravi K, Brooks M. Evaluating 

Barriers to Adopting Telemedicine Worldwide: A Systematic Review. J 

Telemed Telecare. 2018;24(1):4-12. 

17. Dinesen B, Nonnecke B, Lindeman D, et al. Personalized Telehealth in 

the Future: A Global Research Agenda. J Med Internet Res. 

2016;18(3). 

18. Topol EJ. High-performance medicine: The convergence of human and 

artificial intelligence. Nat Med. 2019;25(1):44-56. 

19. Gajarawala SN, Pelkowski JN. Telehealth Benefits and Barriers. J 

Nurse Pract. 2021;17(2):218-221. 

20. Call VR, Erickson LD, Dailey NK, et al. Attitudes Toward Telemedicine 

in Urban, Rural, and Highly Rural Communities. Telemed J E Health. 

2015;21(8):644-651. 

13. Polinski JM, Barker T, Gagliano N, et al. Patients' Satisfaction with and 

Preference for Telehealth Visits. J Gen Intern Med. 2016;31(3):269- 

275. 

14. Omboni S, McManus RJ, Bosworth HB, et al. Evidence and 

Recommendations on the Use of Telemedicine for the Management of 

Arterial Hypertension. Hypertension. 2020;76(5):1368-1383. 

15. McKinstry B, Hanley J, Wild S, et al. Telemonitoring-Based Service 

Redesign for the Management of Uncontrolled Hypertension 

(Telescot): ARandomised Controlled Trial. BMJ. 2015;350. 

16. Kruse CS, Karem P, Shifflett K, Vegi L, Ravi K, Brooks M. Evaluating 

Barriers to Adopting Telemedicine Worldwide: A Systematic Review. J 

Telemed Telecare. 2018;24(1):4-12. 

17. Dinesen B, Nonnecke B, Lindeman D, et al. Personalized Telehealth in 

the Future: A Global Research Agenda. J Med Internet Res. 

2016;18(3). 

18. Topol EJ. High-performance medicine: The convergence of human and 

artificial intelligence. Nat Med. 2019;25(1):44-56. 

19. Gajarawala SN, Pelkowski JN. Telehealth Benefits and Barriers. J 

Nurse Pract. 2021;17(2):218-221. 

20. Call VR, Erickson LD, Dailey NK, et al. Attitudes Toward Telemedicine 

in Urban, Rural, and Highly Rural Communities. Telemed J E Health. 

2015;21(8):644-651. 

 

 
Address for Correspondence: 

 Jinnah Medical College Peshawar 
@ saboorshams16@gmail.com 

 0332-7944407 

 

 Received: March 02, 2025, Revised: June18, 2025, Accepted: June 30, 2025  

 

mailto:saboorshams16@gmail.com

