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Relevance

Public health surveillance has traditionally relied on structured, periodic reporting
of defined notifiable conditions through dedicated epidemiological channels. The
accumulation of large-scale digital data streams, including electronic health
records, pharmacy dispensing records, laboratory information systems, internet
search query logs, social media activity, and, increasingly, mobility data derived
from mobile network operators, has created the possibility of near-real-time,
high-resolution public health surveillance that substantially shortens the interval
between the emergence of a public health signal and its detection by health
authorities, a capability whose importance was demonstrated prominently during
the COVID-19 pandemic.
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Introduction

Methodologically, big data analytics in public health draws on three
complementary techniques [1]. Syndromic surveillance aggregates non-
diagnostic signals, such as pharmacy sales of symptom-relieving medication or
the frequency of relevant search engine queries, to detect anomalous increases in
symptom prevalence before formal diagnostic confirmation becomes available.
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Genomic surveillance, enabled by the falling cost of next-generation sequencing,
allows near-real-time tracking of pathogen variants and transmission chains,
which proved decisive for tracking the emergence and spread of SARS-CoV-2
variants internationally. Predictive modelling applies statistical and machine-
learning techniques to historical and real-time surveillance data to forecast the
likely short-term trajectory of an outbreak, supporting resource allocation
decisions such as hospital bed capacity planning and vaccine distribution.

The application of big data methods to public health surveillance raises specific
methodological and ethical challenges that must be addressed for the resulting
intelligence to be both valid and acceptable. Data quality and representativeness
are significant concerns, since digital data sources such as internet search activity
or smartphone-derived mobility data systematically under-represent population
groups with lower digital access, including, in many Central Asian contexts, older
adults and rural populations, which can bias surveillance estimates if not
explicitly corrected for. Privacy protection is a second major concern, since many
of the most informative big data sources, particularly mobility and social media
data, carry substantial potential for re-identification of individuals even after
nominal anonymisation, requiring rigorous data governance frameworks,
aggregation thresholds, and, where appropriate, differential privacy techniques
[3]. Finally, the interpretability and validation of predictive models against
ground-truth epidemiological outcomes remains essential, since models that
perform well retrospectively do not automatically generalise reliably to novel
outbreak dynamics [2].

Conclusion

Big data analytics substantially extends the speed, resolution, and scope of public
health surveillance beyond what is achievable through traditional notifiable-
disease reporting alone, and has already demonstrated practical value in outbreak

16| Page



LG E-CONFERENCIA

SCIENTIFICACONFERENCES

Global Conference on Medical and Health Sciences

Hosted Online from Madrid, Spain
Date: 14™ October, 2026
Website: https://econferencia.com

detection and genomic tracking of pathogens. Its continued development as a
public health tool, including in Central Asia, depends on addressing
representativeness and privacy concerns transparently and on rigorously
validating predictive outputs against subsequent epidemiological reality rather
than treating model output as surveillance ground truth in itself.
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