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Abstract

Improving the quality of outpatient gynecological care relies heavily on
continuous patient monitoring, which is often unfeasible within traditional
healthcare models. While the deployment of Al-driven algorithms and chatbots
offers a promising alternative, its realization in low- and middle-income countries
(LMICs) faces significant hurdles, including domain shift, linguistic barriers, and
socio-cultural constraints. This study aims to synthesize global insights into digital
reproductive health interventions and outline a conceptual framework for an Al-
powered post-consultation recommendation system tailored to the specific context
of the Republic of Uzbekistan. Based on a comprehensive literature review (2019-
2025) and an evaluation of Uzbekistan's current healthcare regulatory environment,
the authors demonstrate that global turnkey solutions fail to account for local
epidemiological patterns and societal stigmatization. Consequently, this paper
introduces a modular architecture for a hybrid "patient-Al-clinician" system
leveraging the Human-in-the-loop paradigm. This system is anticipated to
minimize patient anxiety and optimize treatment adherence. The proposed model
establishes a robust and culturally competent foundation for digital medical
interventions capable of seamless integration into Uzbekistan's national digital
health infrastructure.
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Introduction. In the context of digital healthcare transformation, ensuring the
continuity of medical care is becoming one of the key tasks of modern medicine.
This is of particular importance in outpatient gynecology, where the post-
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consultation period is a critical stage. It is precisely in the first days and weeks after
the prescription of hormonal contraception (GC) or the performance of medicated
abortion (MPrB) that clinical outcomes are formed, which are directly dependent
on the patient's adherence to treatment and the timely response to side effects [1, 2].

The traditional post-consultative observation model in Central Asian countries
relies on passive tactics ("apply when things get worse"), which leads to a high
frequency of groundless inquiries, hyperdiagnosis of normal adaptation reactions,
or, conversely, dangerous delays in inquiries during true complications ("red flags")
[3, 4]. The implementation of digital health interventions (Digital Health
Interventions) based on artificial intelligence (Al) is considered a promising way to
solve these problems, but requires thorough methodological development
considering local specificities [5].

Materials and methods. The work is based on a systematic analysis of
scientific publications and reports from authoritative organizations (WHO, FIGO,
World Bank) for the period 2019-2025 dedicated to the application of Al, chatbots,
and telemedicine in reproductive health. Additionally, an analysis was conducted
on the regulatory framework of the Republic of Uzbekistan governing the
processing of personal data and the implementation of AI technologies in
healthcare. Based on the synthesized data, requirements for the architecture of the
recommendatory Al system have been formulated.

Results and discussion

1. Limitations of Global Digital Solutions and the Problem of "Domain Shift"

Global experience demonstrates the high efficiency of virtual assistants (VA)
and chatbots. According to individual studies, digital support reduces the rate of
premature discontinuation of combined oral contraceptives (COCs) by 20-30% due
to timely explanation of the nature of side effects [6]. In published studies on MPrB,
algorithmic questionnaires allow for a 40% reduction in unjustified visits to clinics
while maintaining comparable safety indicators [7].

However, the live broadcast of Western applications (such as Flo, Ada Health)
in the conditions of the Republic of Uzbekistan is associated with critical barriers:

Domain Shift: Models trained on US or European population data
demonstrate a decrease in accuracy when applied to patients from LMIC countries,
where epidemiological patterns and cultural characteristics of complaint
description differ [8].

Linguistic and semantic features: Existing NLP models are poor at recognizing
medical slang, dialects, or mixed speech (Uzbek/Russian), which leads to errors in
symptom classification [9].

Cultural context and stigma: Contraception and abortion issues are often
tabooed in the region. The experience of implementing Al chatbots (for example,
JustAsk! in India) proves that in a conservative society, digital interventions must
ensure complete anonymity, use local languages, and be based on national clinical
protocols [10, 11].

2. Relevance of digital assistants for low- and middle-income countries (LMIC)
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Digital post-consultation support systems are gaining particular importance
specifically in middle-income countries (LMIC), which include the Republic of
Uzbekistan. Here, a unique set of systemic limitations is formed that make the
traditional observation model ineffective:

Shortage of personnel and high workload. The workload on a gynecologist in
the outpatient department of the Republic of Uzbekistan significantly exceeds the
WHO-recommended standards, which physically prevents allocating sufficient
time for detailed consultation of each patient and subsequent active support [3].

Geographical barriers. Significant distances between district centers and
specialized clinics, as well as limited transport accessibility in rural areas, turn
every repeat visit "to clarify a minor symptom" into a serious logistical and
financial challenge for the patient [19].

Overcrowding of clinics. Queues, long waits, and high patient flow density
reduce the quality of "doctor-patient" communication and increase the risk that
some questions will remain unanswered during the appointment.

Limited access to specialists. In remote regions, access to narrow specialists
and the ability to obtain a "second opinion" are significantly limited.

The impossibility of 24-hour consultation. A doctor cannot physically be
available to a patient 24/7, while anxious symptoms and questions often arise in
the evening, on weekends, and holidays — precisely when it is impossible to seek in-
person assistance.

Thus, the digital assistant in LMIC conditions is not a "technological luxury,"
but a necessary compensatory mechanism that allows for closing the structural
shortage of human resources and ensuring a basic level of information support
regardless of the time of day and the patient's place of residence.

3. Concept of the "Patient - Digital System - Physician" hybrid model

Analysis of regulatory and ethical aspects shows that Al cannot and should
not replace a doctor in making complex clinical decisions [12]. In this regard, we
have proposed an architecture built on the principle of "human in the control loop"
(Human-in-the-loop, HITL).

The system does not diagnose, but performs the function of intellectual triage.
NLP algorithms analyze the patient's requests, compare them with the knowledge
base (WHO and Ministry of Health of the Republic of Uzbekistan clinical
guidelines), and determine the level of urgency: from "continue observation" to
"immediate escalation to the doctor" [13]. At the initial stage of implementation, the
optimal architecture is rule-based, which ensures 100% explainability (Explainable
Al) and transparency in decision-making, which is critically important for approval
by ethics committees and the medical community.

4. Expected benetfits for patients

It is important to emphasize that the final beneficiary of the developed system
is the patient. The implementation of the digital assistant allows for the resolution
of several key issues that a woman faces after a face-to-face visit to a doctor:
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Reducing anxiety. The ability to instantly receive explanations about the
nature of adaptation reactions (e.g., intermenstrual bloody discharge during the
first 3 months of taking COCs) prevents groundless panic and reduces stress levels.

Increasing commitment to treatment. Timely reminders, practical instructions
for taking medications, and answers to everyday questions ("what to do if you skip
a pill," "can it be combined with other medications") contribute to longer and more
correct use of the prescribed therapy.

Timely recognition of dangerous symptoms. Trial algorithms based on "red
flags" criteria allow the patient to quickly identify situations requiring urgent
medical care (for example, profuse bleeding after MPrB) and obtain a clear action
algorithm.

Reducing the number of errors during drug administration. Personalized tips
and educational modules reduce the risks associated with the incorrect use of
hormonal agents.

Instant access to information. The patient receives structured, clinically
reliable answers immediately after the consultation—precisely during the period
when the volume of new information is at its maximum and the opportunity to
"ask the doctor again" is limited.

Privacy and overcoming stigma. Anonymous digital communication channels
are particularly important in conditions of cultural taboo regarding contraception
and reproductive health, allowing a patient to ask "uncomfortable" questions
without feeling ashamed.

Thus, the system transforms the passive model of '"recourse in case of
deterioration" into an active model of "constant supportive communication,"
returning the patient and her needs to the center of attention.

5. Architectural template and regulatory security (Privacy by Design)

The developed concept includes three levels:

1. Clinical-algorithmic level: Modules for GC scenarios (adaptation
monitoring, admission reminders) and MPrB (monitoring "risk windows," red flag
triage).

2. Communication level: Multilingual interface (Uzbek, Russian) taking into
account culturally adapted tone (empathy, absence of stigmatization).

3. Regulatory and protective level: Ensuring compliance with the Law of the
Republic of Uzbekistan No. ZRU-547 "On Personal Data." The architecture provides
for the localization of databases on servers in the Republic of Uzbekistan, identifier
anonymization, encryption of transmission channels (TLS 1.2+), and the
delimitation of access rights [14].

6. The role of retrospective data in algorithm calibration

The foundation of a secure system is its calibration based on local real-world
data. Global applications do not account for specific predictors of non-compliance
characteristic of the population of the Republic of Uzbekistan. In this regard, the
next stage of development is a deep retrospective cohort analysis of clinical data
over 5 years, which will identify local "risk windows" and adjust the sensitivity of
escalation triggers, minimizing the risks of algorithmic errors [15].
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Conclusion. The integration of recommendatory Al systems into the
outpatient gynecology of the Republic of Uzbekistan requires abandoning the
mechanical import of global solutions in favor of culturally adapted and
regulatory-safe models. The proposed concept of a hybrid system operating
according to the Human-in-the-loop principle and meeting early validation
standards (DECIDE-AI) creates a scientific and methodological basis for improving
the quality of post-consultative support. Such solutions are particularly relevant in
LMIC countries, where staff shortages, geographical barriers, and high workloads
on medical personnel make the traditional observation model insufficient. The
developed system is focused on the patient's real needs: reducing anxiety,
increasing commitment, timely detection of dangerous symptoms, and ensuring
confidentiality. Unlike existing foreign solutions, a concept for a recommendatory
Al system is proposed, which is initially focused on local clinical data, national
clinical protocols, and the cultural and linguistic characteristics of the Republic of
Uzbekistan.

The proposed concept is not a finished software product, but represents a
scientifically grounded methodological basis for developing and clinically
evaluating a domestic recommendatory Al system for post-consultation support for
patients in the Republic of Uzbekistan.

In the future, the development of such systems may include integration with
electronic medical records, the use of machine learning methods on local data, and
the expansion of the spectrum of clinical scenarios within the national digital health
infrastructure.
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