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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Data retrieval underpins the success of clinical audits, quality
improvement initiatives, and research. Over recent decades,
healthcare systems have transitioned from manual chart review
to electronic patient record (EPR) systems, informatics-driven
queries, and now artificial intelligence (Al)-assisted methods.
Each stage has brought improvements in scale and efficiency
but has also introduced new challenges in accuracy, coding
reliability, and access to clinically meaningful detail. This
review traces the evolution of data sourcing methods, from
manual extraction to digital workflows, examines the balance
between structured and unstructured data, and highlights the
emerging role of prompt engineering and natural language
processing (NLP). By combining insights from literature and
clinical practice, it outlines the limitations of current systems
and the opportunities that future innovations may provide.

Key words. Data retrieval, clinical audits, healthcare system.

Introduction.

High-quality data is the foundation of meaningful audit,
research, and service evaluation. Whether assessing adherence
to guidelines, monitoring outcomes, or informing improvement
initiatives, the validity of findings depends on how data is sourced
and curated [1]. The methods used to retrieve information have
evolved dramatically in recent decades. Manual review of case
notes has given way to electronic systems, dedicated informatics
teams, and, more recently, the application of Al to extract data
from clinical narratives. Each transition has expanded what
is possible but has also created new challenges in ensuring
reliability, completeness, and contextual accuracy [2]. This
review explores this evolution, from past practices to present
systems, and considers the future directions of healthcare data
retrieval.

Methods.

This narrative review combines clinical experience in audit,
service evaluation, and research with a targeted appraisal of
the literature. Searches were conducted in PubMed, Google
Scholar, JMIR Publications, Nature Digital Medicine, and
arXiv, covering the period January 2022 to July 2025.
Keywords included “data retrieval in healthcare,” “structured
versus unstructured data,” “electronic patient record,” “prompt
engineering,” “natural language processing,” and “clinical
informatics,” using Boolean operators to refine results.

Publications were eligible if they were peer-reviewed or high-
quality preprints in English and provided relevant insights into
data sourcing for audits, research, or quality improvement.
Articles focused on non-clinical domains or lacking
methodological depth were excluded. The selection process
was designed to capture literature that contextualises historical
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methods, outlines current practices, and explores emerging
innovations in data retrieval.

Review.

The following sections present the findings of the review,
organised chronologically and thematically to illustrate the
evolution of data retrieval within healthcare systems. Themes
include the historical reliance on manual record review, the
transition to electronic patient records, the central role of
informatics teams, the challenges of structured and unstructured
data, and the emerging influence of prompt engineering and Al-
based tools.

Historical Methods of Data Retrieval:

Before digitisation, data retrieval relied entirely on manual
review of paper records. Clinicians accessed case notes through
the Medical Records Department, examined handwritten entries,
and transcribed information into proformas or spreadsheets.
This process was labour-intensive and error-prone, with risks
of incomplete documentation, illegible handwriting, and
transcription mistakes.

Yet, manual review offered access to the full clinical
narrative. Details of decision-making, operative challenges, and
subtle complications—rarely captured in coded fields—were
preserved. Early audit literature highlights the importance of
clear case definitions, minimum The Shift to Electronic Patient
Records

The introduction of EPRs marked a fundamental change in how
information was accessed. Clinicians gained immediate access to
patient demographics, diagnoses, investigations, and discharge
summaries through a centralised platform. Standardised coding
systems such as ICD-10, OPCS, and SNOMED made it possible
to retrieve information across large cohorts. Studies report gains
in efficiency, reduced loss of records, and expanded capacity for
multi-centre projects [3].

However, the utility of EPRs depends on the quality of
coding and data entry. Errors, omissions, and variability in
documentation remain frequent barriers. Structured fields
provide standardisation but rarely capture the nuance of
clinical decision-making. Key details often remain locked in
free-text fields, beyond the reach of conventional data queries.
Thus, while EPRs improved accessibility, they highlighted a
continuing tension between completeness and convenience [4].

Informatics as Data Gatekeepers:

With expanding datasets, informatics departments became
central to data retrieval. Using data warchouses and SQL,
analysts could identify large cohorts in minutes—projects that
once took weeks of manual review. This greatly enhanced the
scale and speed of audits and research [5].

Yet, dependence on informatics introduced new vulnerabilities.
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Outputs are only as reliable as both the underlying data and the
queries used to retrieve them. Coding errors and incomplete
fields persist, while poorly defined requests can return unfocused
datasets requiring substantial cleaning. Informatics teams thus
act as “gatekeepers”: essential to access, but reliant on clinicians
to articulate precise, clinically meaningful queries [6].

Structured and Unstructured Data:

A central issue in modern data retrieval is the distinction
between structured and unstructured data. Structured data
refers to information recorded in predefined formats—such
as diagnostic codes, procedure codes, laboratory values, and
medication lists—which is easily retrievable and suitable for
large-scale analysis. However, studies consistently show that
structured fields alone are insufficient to capture the complexity
of clinical care. Coding variability, incomplete entries, and loss
of nuance can compromise the validity of audit and research
findings [7,8]. In contrast, unstructured data, including operative
notes, clinic letters, discharge summaries, and multidisciplinary
meeting records, contains the detailed narrative context that
often explains decision-making, surgical challenges, or subtle
postoperative issues [9].

For example, in trauma and orthopaedics, a structured field
may record only “postoperative complication,” whereas the
corresponding free-text operative note might provide essential
nuance, such as: “Small superficial wound dehiscence noted at the
distal end of the incision; cleaned and closed with Steri-Strips —
no deep involvement.” Such narrative detail has direct implications
for complication grading, follow-up planning, and outcome
interpretation, yet remains invisible within structured datasets.

Taken together, the literature emphasises that combining
structured and unstructured data yields the most accurate
and clinically meaningful insights. Structured fields offer
scalability and standardisation, while narrative text provides
depth and context. Integrating these sources remains one of the
central challenges—and opportunities—within contemporary
healthcare data retrieval.

Prompt Engineering in Data Retrieval:

The accuracy of modern data retrieval increasingly depends
on how queries are framed. Broad requests, such as “all patients
with ankle surgery,” risk producing heterogeneous, unwieldy
datasets. More precise prompts—specifying procedure codes,
age ranges, dates, and outcomes—yield cleaner, more relevant
results [10,11].

This principle, now described as prompt engineering, applies
to both informatics workflows and Al-driven tools. Literature
on LLMs demonstrates that even small changes in phrasing
can dramatically affect output quality. Effective prompts
improve reliability, while poorly designed ones introduce bias
or irrelevance. Developing prompt-writing skills is therefore
an emerging competency for clinicians engaged in data-driven
projects [12].

Al NLP, and the Future of Data Extraction:

Advances in Al, particularly NLP, offer solutions to the
limitations of structured data. Recent studies show that models
can extract diagnoses, procedures, and complications from
free text with near-human accuracy when properly validated.

76

This capability allows access to nuanced information at scale,
reducing reliance on manual review.

However, Al-based retrieval must be applied cautiously.
Models are sensitive to prompt design and training data,
and without clinician oversight may misinterpret context or
propagate errors. The literature emphasises the need for validation
and clinician involvement to ensure extracted data aligns with
clinical reality. Al has the potential to revolutionise audits and
research, but it must be integrated responsibly [13,14].

Future Directions.

Future data retrieval in healthcare will likely adopt hybrid
approaches, combining structured database queries with Al-
enabled analysis of unstructured text. Real-time dashboards
linked to EPRs could support continuous quality monitoring,
whileregional and national databases could enable benchmarking
and support large-scale initiatives.

To realise this potential, clinicians must remain central to
the process. Data literacy, understanding of coding systems,
and prompt engineering skills will be vital to ensure outputs
are clinically meaningful. Equally, cultural change is required:
clinicians should not view data retrieval as a passive process
outsourced to informatics or Al, but as an integral part of clinical
governance and service improvement.

The future of data retrieval will therefore be shaped not only
by technological progress but also by the active engagement of
clinicians in designing, validating, and interpreting the datasets
that underpin healthcare improvement [15,16].

Conclusion.

Data retrieval in healthcare has evolved from slow but context-
rich manual review to rapid, large-scale digital extraction. Each
stage has brought opportunities and new challenges. EPRs
and informatics services have enhanced efficiency but raised
concerns about coding accuracy and loss of nuance. Emerging
Al and NLP tools promise to unlock unstructured data, but
their safe use requires careful prompt design and clinician
oversight. The next phase will depend on hybrid systems that
unite structured and narrative data, supported by a cultural shift
towards clinician-led, data-informed practice. In this way, data
retrieval can continue to serve as the foundation of effective
audit, research, and quality improvement.
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