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Abstract: Background: The global increase in life expectancy is one of the most significant
achievements of modern society. The growing proportion of elderly individuals has led to a marked
rise in age-related ocular diseases. In Uzbekistan’s Fergana Valley, more than 4,100 people aged 90
vears and older represent a rapidly expanding demographic requiring improved ophthalmological
monitoring. Objective: To enhance the system of monitoring and diagnosis of ocular pathologies in
elderly individuals through the implementation of a digital health program. Materials and Methods:
A digital platform titled “Medical Monitoring Card for the Elderly” was developed and implemented
in the healthcare network of the Fergana Valley. The study included 413 elderly participants from
Andijan (n=105), Fergana (n=222), and Namangan (n=386) regions. The program integrated four
key modules: demographic data, anamnesis and comorbidities, diagnostic results, and follow-up
monitoring. It enabled direct communication between primary care physicians and specialized
ophthalmologists for improved coordination. Results: Implementation of the electronic system
significantly improved the quality and efficiency of geriatric ophthalmological care. Duplicate
diagnostic procedures were reduced by 30%. Coordination between primary and specialized
healthcare providers improved notably. Compensation indicators for chronic diseases increased 3.5-
fold. Progression of ocular pathologies was halted in 89% of monitored cases. The system eliminated
data duplication, ensured transparency of clinical decisions, and facilitated real-time performance
assessment of medical personnel. Conclusion: The digital monitoring system proved to be an effective
tool for optimizing ophthalmologic diagnostics and follow-up care among the elderly. The model can
be adapted and scaled for broader use in regional and national healthcare systems.
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Introduction

Population aging is a global demographic trend affecting all regions and socioeconomic groups.
According to the World Health Organization (WHO), by 2050, one in five people will be over 60
years old. Along with increasing life expectancy, the prevalence of chronic non-communicable
diseases - including ocular disorders - has also grown substantially.

Age-related ocular diseases such as cataract, glaucoma, and macular degeneration significantly
reduce quality of life and functional independence in the elderly. Early detection and proper
monitoring of such pathologies are critical for prevention of vision loss. However, traditional models
of medical care often lack continuity and integration between different healthcare levels.

The introduction of digital technologies into ophthalmology offers an opportunity to optimize
diagnostics, improve coordination, and enable continuous monitoring of patients at risk. This study
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presents the results of implementing a digital system designed to enhance ophthalmologic care for
the elderly in the Fergana Valley region of Uzbekistan.

Materials and Methods

The study was conducted from 2022 to 2024 in three regions of the Fergana Valley: Andijan, Fergana,
and Namangan. A total of 413 elderly individuals aged 90 years and above participated in the digital
monitoring program.

The newly developed electronic platform “Medical Monitoring Card for the Elderly” included the
following modules:

1. Passport Module - demographic data, social status, and information about primary care physicians.
2. Anamnesis Module - registration of complaints, risk factors, comorbidities, and medical history.
3. Diagnostic Module - input of visual function data, results of laboratory and instrumental studies
(e.g., OCT, angiography, ultrasound).

4. Monitoring Module - dynamic observation, treatment tracking, and feedback between healthcare
levels.

Data were collected and stored in compliance with national standards for electronic medical
documentation. Ethical approval was obtained, and all participants gave informed consent.

Results

Implementation of the digital system yielded measurable improvements in healthcare delivery:

- 30% reduction in redundant diagnostic procedures;

- Enhanced communication between general practitioners and ophthalmologists;

- 3.5-fold improvement in compensation of chronic systemic diseases;

- 89% of patients demonstrated stabilization of ophthalmic pathology;

- Elimination of duplicate medical records and enhanced transparency of care.

Moreover, the digital system improved the ability to perform comprehensive analyses of patient data,
facilitated epidemiological tracking of age-related ocular disorders, and allowed continuous
evaluation of physician performance indicators.

Discussion

The results demonstrate that digital transformation of geriatric ophthalmologic care leads to
significant improvements in the efficiency and quality of medical services. Integration of electronic
health tools fosters continuity of care, reduces diagnostic redundancy, and enhances multidisciplinary
collaboration.

In many European countries, similar teleophthalmology systems have been implemented, showing
comparable benefits in early detection and prevention of vision-threatening conditions. The Uzbek
experience confirms that adopting such technologies in developing healthcare systems can effectively
address demographic and organizational challenges associated with population aging.

Digital monitoring systems also contribute to healthcare sustainability by reducing workload on
primary care providers, standardizing data collection, and facilitating the creation of predictive
models for age-related ocular pathologies.

Conclusion

The “Medical Monitoring Card for the Elderly” digital system successfully unified patient data,
improved diagnostic precision, and optimized communication between healthcare providers.

Its implementation:

- increased diagnostic accuracy,

- improved interdisciplinary interaction,

- reduced workload for primary care physicians, and

- enhanced the overall quality of life for elderly patients.
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This model may serve as a prototype for further digital health initiatives targeting geriatric
populations both in Uzbekistan and internationally.

Author Summary

This study demonstrates how a region-specific digital health solution can transform geriatric
ophthalmologic care. By unifying patient records and ensuring data-driven monitoring, the system
achieved measurable improvements in diagnostic efficiency and disease stabilization among elderly
patients. The approach illustrates a scalable model for integrating teleophthalmology into broader
national healthcare strategies.
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