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Abstract. In contemporary service economics, primary healthcare polyclinics operate
as vital public service enterprises delivering essential health encounters. Traditional
operational workflows in these facilities are frequently compromised by severe patient
gueueing, administrative documentation bottlenecks, and sub-optimal clinician time
allocation. This study examines the operational and economic impacts of introducing digital
service technologies—specifically automated queue management, online pre-registration,
and integrated Electronic Health Record (EHR / DMED) platforms—into primary care
facilities across Samarkand region. Utilizing rigorous time-and-motion chronometry and the
multidimensional SERVQUAL survey instrument (administered to 1,200 patients and 180
healthcare professionals across eight multi-profile polyclinics), the empirical findings
demonstrate that digital technology integration reduced overall patient turnaround time by
2.9-fold (from 68.5 to 23.4 minutes) and decreased pre-consultation waiting times by 4.2-
fold. Simultaneously, administrative paperwork burden on physicians decreased by 38%,
permitting an 87.3% expansion in direct doctor-patient clinical interaction. Overall patient-
perceived service quality increased significantly from 62.4% to 88.6%. Practical managerial
recommendations are formulated to sustain digital service excellence.
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1. INTRODUCTION AND THEORETICAL BACKGROUND

In the modern digital economy, the modernization of public service delivery represents a core
strategic imperative for sustainable socio-economic development. Under the national development
framework 'Digital Uzbekistan — 2030', structural reforms prioritize the infusion of information and
communications technology (ICT) into public infrastructure to dismantle administrative bottlenecks,
optimize resource allocation, and enhance service accessibility. Within the broader service sector,
healthcare institutions function as high-volume, knowledge-intensive service enterprises where
operational throughput and service quality directly influence social welfare and population
productivity.
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Samarkand region, characterized by a rapidly expanding population exceeding 4.1 million
residents, possesses one of the most extensive outpatient healthcare service networks in the Republic
of Uzbekistan. Multi-profile central polyclinics serve as the frontline service provider for primary
medical encounters. However, empirical analysis of traditional facility operations reveals persistent
systemic deficiencies: severe congestion at central reception desks, contentious 'first-come, first-
served' physical queueing, and an excessive administrative burden wherein physicians spend
between 40% and 50% of consultation time manually completing paper outpatient charts and
statistical logs. These bottlenecks lengthen patient turnaround times and deteriorate the perceived
quality of care.

From a service management perspective, healthcare delivery represents an interactive service
encounter. Patient satisfaction is governed not merely by clinical outcomes, but equally by the
efficiency, responsiveness, and tangible environment of the service delivery system. As
conceptualized in service marketing theory (Parasuraman, Zeithaml, and Bitner), integrating digital
technologies—such as self-service kiosks, online appointment scheduling, and unified electronic
health record (EHR) systems—fundamentally redesigns the service encounter. It transitions
operations from erratic physical queues to predictable, time-slotted workflows, thereby unlocking
substantial operational and economic efficiencies.

2. AIM OF THE STUDY

The objective of this research is to evaluate the operational and economic impact of deploying
digital service technologies (electronic queueing, online pre-registration, and integrated health
information platforms) across outpatient polyclinics in Samarkand region, measuring improvements
in patient throughput time, clinical labor productivity, and patient satisfaction via the SERVQUAL
framework to propose actionable managerial strategies.

3. MATERIALS AND METHODS

The empirical investigation was conducted across eight representative state-owned multi-
profile central polyclinics in Samarkand region, encompassing urban facilities (Polyclinics No. 1, 2,
and 4 in Samarkand city) and major district centers (Pastdargom, Urgut, Taylak, Samarkand, and
Akdarya districts). The study took place across 2023-2024, corresponding with the regional
deployment of the unified national healthcare information system (DMED / IT-Med).

The methodological framework integrated rigorous quantitative and qualitative service
evaluation techniques:

1. Time-and-Motion Chronometric Analysis: Continuous stopwatch tracking of 450 complete
patient service journeys from facility entrance to departure, capturing granular time intervals across
reception check-in, waiting room delays, administrative paperwork, and direct clinical examination;

2. SERVQUAL Service Quality Assessment: A structured questionnaire administered to 1,200
randomly sampled adult patients evaluating perceived service quality across five standard
dimensions: Tangibles (physical environment, digital monitors), Reliability (queue fairness and

"Ixonomuka u counym' Nel((149) 2026 WWW.iupr.ru



scheduling precision), Responsiveness (promptness of service), Assurance (staff competence and
courtesy), and Empathy (individualized patient attention) utilizing a 5-point Likert scale;

3. Physician Workflow Time-Budgeting: Time-allocation logs maintained by 180 general
practitioners and specialized clinicians to measure administrative versus clinical time expenditure.

Empirical data were processed using descriptive and inferential statistics within IBM SPSS
Statistics version 26.0. Comparative mean differences before and after digital implementation were
tested for statistical significance using paired Student's t-tests, with significance established at p <
0.01.

4. RESULTS AND EMPIRICAL FINDINGS

The time-and-motion analysis revealed dramatic operational improvements following digital
service adoption. Under traditional operating conditions, the mean total turnaround time spent by a
patient within the polyclinic was 68.5 + 4.2 minutes. Following the integration of digital queueing
and online time-slot appointments, this duration decreased to 23.4 £ 1.8 minutes, representing an
overall 2.9-fold (65.8%) reduction in patient time expenditure (p < 0.001).

The most pronounced operational gains occurred at the frontline reception desk, where the
transition from physical card retrieval to barcode/ID-driven electronic records reduced waiting times
from 18.6 £ 1.4 minutes to 3.2 £ 0.3 minutes (an 82.8% reduction). In the clinical consultation phase,
digital templates and auto-populating electronic prescriptions reduced documentation time from 8.2
to 3.1 minutes, directly enabling an 87.3% expansion in direct doctor-patient communication time
(from 6.3 £ 0.5 to 11.8 £ 0.7 minutes), which constitutes the definitive clinical value driver.

Table 1. Comparative time-motion metrics before and after digital service adoption in Samarkand polyclinics
(in minutes)

Service Encounter

Conventional Service

Digital Service (min)

Time Variance (min /

Significance (p)

patient turnaround
time

Stage (min) %)
Reception desk check- 186+1.4 3.2+03 -15.4 min (-82.8%) p <0.001
in & chart retrieval
Physician waiting 35428 84+09 -27.0 min (-76.3%) p <0.001
room queue delay
Physician 8.2+0.6 3.1+0.3 -5.1 min (-62.2%) p <0.001
administrative
documentation
Direct doctor-patient 6.3+0.5 11.8+£0.7 +5.5 min (+87.3%) p <0.001
clinical interaction
Total polyclinic 68.5+4.2 234+18 -45.1 min (-65.8%) p <0.001

Furthermore, Table 2 summarizes the SERVQUAL survey findings across 1,200 patients. All
five service quality dimensions demonstrated statistically significant positive shifts. The perceived
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service gap contracted dramatically, driving total patient satisfaction from a baseline of 62.4% to
88.6%.

Table 2. Patient-perceived service quality evaluation across SERVQUAL dimensions (5-point Likert scale)

SERVQUAL Expectation (E) Conventional Score Digital Score (P2) Quality Delta (A)
Dimensions (P1)
Tangibles (Waiting 4.65 3.12 441 +1.29 pts (+41.3%)
area comfort, digital
screens)
Reliability (Queue 4.82 2.94 4.58 +1.64 pts (+55.8%)
fairness, appointment
adherence)
Responsiveness 4.78 2.81 4.52 +1.71 pts (+60.8%)
(Speed of service,
prompt triage)
Assurance (Staff 4.71 3.65 4.48 +0.83 pts (+22.7%)
courtesy, technical
security)
Empathy 4.60 3.32 4.36 +1.04 pts (+31.3%)
(Individualized patient
attention)

5. DISCUSSION AND MANAGERIAL IMPLICATIONS

The empirical findings demonstrate that digitizing operational touchpoints profoundly elevates
the throughput capacity and economic efficiency of healthcare service enterprises. A 45.1-minute
net reduction in per-patient turnaround expands the daily operational capacity of a standard central
polyclinic by 28% to 34% without requiring capital expenditures on physical facility expansion.
This transition from extensive to intensive resource utilization represents an essential efficiency
dividend for public healthcare administration.

From a microeconomic perspective, eliminating physical paper registries and paper
prescriptions yielded an estimated annual direct operational saving of 42 million UZS per facility in
stationery and printing expenses. More significantly, the macroeconomic value of recovered patient
productive work hours across Samarkand region's working-age population provides immense
societal cost savings. Nevertheless, managerial challenges remain: digital literacy barriers among
elderly cohorts (digital exclusion) and occasional server latency in rural district clinics. To mitigate
these constraints, healthcare managers should establish dedicated 'Digital Concierge' personnel near
self-service kiosks and streamline mobile appointment interfaces.
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6. CONCLUSIONS

1. Implementing digital queue management and unified Electronic Health Records across
polyclinics in Samarkand region optimizes the service delivery chain, reducing total patient
turnaround time from 68.5 to 23.4 minutes (a 2.9-fold improvement).

2. Reception desk congestion and pre-consultation waiting times decreased by 82.8% and
76.3% respectively, enabling a 38% reduction in physician administrative documentation and
doubling direct doctor-patient clinical interaction time.

3. SERVQUAL analysis demonstrates a decisive elevation in patient-perceived service quality
from 62.4% to 88.6%, driven by exceptional improvements in operational Responsiveness (+60.8%)
and service Reliability (+55.8%).

4. To maximize digital service dividends, healthcare administrators should institutionalize
frontline digital assistance, deploy real-time clinic throughput monitoring dashboards, and broaden
automated SMS appointment reminders across municipal and rural networks.
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