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Real-World Data in Healthcare Research

Sysematicrvows and @ T Prospecive cohort tudies  Electronic health records contain large
I—, Retrospective cohort studies
e ) amounts of clinical information generated
Case series and

case reports " during routine care.

Electronic medical records

Patient-reported outcomes
Wearable Technology Metrics

« Not all clinically meaningful information is

Social factors
Environmental factors

captured in structured data fields.

Panomic data

Nutrition data




Why Nursing Data Matters

Nursing Documentation captures patient-centered information

Chief Complaint Cough for 2 weeks
g . Relevant medical No fever, non-
Patient's

Clear lungs, no
wheezing

intermittent manual monitoring

11.00

Suspected mild viral

. I bronchitis
continuous automated monitoring

Rest, fluids, no
antibiotics

Reflection of subtle changes, continuous




Why Nursing Data Matters

CENTRAL ILLUSTRATION: Relationship Between Positive Psychological
Well-Being and
Cardiovascular Health

i ealth Behaviors
ical Function
Psychosocial Factors

|

Cardiovascular
Health

[ Early Life  Adolescence  Adulthood Later@

Kubzansky, L.D. et al. J Am Coll Cardiol. 2018;72(12):1382-96.

Deteriorative
Processes

Social and Physical
Environment
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« Psychosocial and behavioral factors

influence health outcomes

* These signals are often captured in

nursing documentation
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Growing Interest — But Limited Reproducibility

* Natural language processing has increasingly been used to extract early
clinical signals from nursing documentation that are not captured in structured

EHR data.

* However, models trained on one institution’s nursing notes often do not

generalize well to other hospitals.




Challenges in Using Nursing Narratives

Stored as unstructured free text

Patient
anxious,
appetite
decreased

oy o

Hospital A Hospital B Hospital C  Hospital D

Reduced
food intake,
agitation

noted

Pt reports
low
appetite,
restless

Not eating
well,

appears
nervous

Text
Heterogeneity

- X Hard to standardize

X Hard to reproduce
X Hard to validate
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Opportunity

Nursing already has standardized concepts

[Data Standards in Nurse Informatics: TerminologyJ

Nurse-Developed Terminology (NDT) Databases Nurse-Developed Multidisciplinary Nurse-Developed
Clinical Care Classification A standardized, coded terminology designed for T@rm‘ﬂO'.OgIes Term“‘OIOSies Tel'l“"\OlOgles
(CCO) documenting nursing care across the care I I
continuum. - N I 2 =
NANDA International Standardized nursing diagnoses used worldwide to These were created These are not specifically for
(NANDA-T) describe patient problems and responses specifically by and for the SNOMED LOING clinical terms, but for how
International Classification for Comprehensive terminology developed by the nursing discipline. CcT datais structured,
Nursing Practice (ICNP) International Council of Nurses (ICN). exchanged, and interpreted,
Nursing Interventions Standardized language for interventions (nursing * Nursing Minimum Data SNOMED CT LOINC (t ler.al
Classification (NIC) treatments and actions). Set (NMDS) (Systematized Observation e HL7 (Health Level Seven)
* Clinical Care Nomenclature Identifiers
Nursing Outcomes Classification Standardized language for evaluating patient I \ : * FHIR (Fast Healthcare
: Classification (CCC) of Medicine - Names and I abili
(NOC) outcomes of nursing care. B nteroperability
system Clinical Terms) Codes)
: . . : : : : 5 Resources)
Perioperative Nursing Data Set A standardized nursing language specific to « International @ :
(PNDS) perioperative (surgical) care. Classification for Nursing " ¢ DICOM (Digital Imaging
S and Communications in
o Practice (ICNP) Other Multidisciplinary Sslpabiranabat
* Omaha System Terminologies pae)
e Perioperative Nursing — e UMLS (Unified Medical
Data Set (PNDS) ¢ |CD-10-CM (International Classification Language System)
o NANDA International of Diseases, Clinical Modification} e USCDI (United States
(NANDA 1) ,\]“rsing e CPT (Current Procedural Terminology) Core Data for
dlagnoscs = DSM-5 (DiagnOStiC and Statistical II'\terODC’abilit‘,‘)
. NUTS!I"-E Interventions Manual of Mental Disorders)
Classification (NIC) _* RxNorm )
. S . v,
Craated by course outhor 8
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Research objective

Standardizing nursing narratives for research

 Extract clinically meaningful signals from nursing narratives

» Convert free-text nursing documentation into structured features

» Represent these features within the OMOP CDM framework
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Proposed Framework

10
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Framework overview




% 0§
@ OrETim
¥ AJOU UNIVERSITY

Feature Dictionary Development

Defining standardized nursing features

A feature dictionary was developed to systematically capture clinically

meaningful signals in nursing documentation

» Features were derived from nursing standard terminologies and clinical

documentation practices

 This dictionary defines how nursing narratives can be transformed into

structured research features
12



Nursing Feature Dictionary (Derived for Clinical Signal Extraction)
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Feature Category

Feature Examples

Patient-reported symptoms

abdominal pain, chest pain, headache, musculoskeletal pain, dizziness, nausea,
dyspnea complaint, pain score

Observed clinical signs

abnormal mental status, abnormal heart rhythm, abnormal respiratory pattern,
abnormal body temperature, circulation deficit, fluid imbalance, renal dysfunction
indicators

Infection and clinical condition
indicators

infection-related diagnosis, infection-related medication, fever observation,
systemic inflammatory concern

Nursing monitoring behavior

heart rate measurement, respiratory rate measurement, blood pressure
measurement, temperature measurement, SpO2 monitoring

Monitoring pattern signals

clustered vital measurements, frequent reassessment, limited vital measurement

Nursing documentation signals

nursing note written, narrative clinical description, repeated documentation, vital
sign comments

Clinical escalation indicators

physician notification, urgent reassessment, abnormal finding reported

Medication-related nursing actions

PRN medication administered, scheduled medication withheld, symptom-relief
medication administration

13
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Nursing Documentation Structure Analysis

Understanding the structure of nursing documentation

« Nursing documentation structures were examined within the hospital CDW.
« Section headers and templates were analyzed.

» Narrative patterns were evaluated to assess extraction feasibility.

14
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Data scope

Institution: Ajou University Medical Center (CDW)

Data collection period: 2020.01.01 ~ 2024.12.31

Data types used:

 Nursing records, including flow sheets including flowsheets, fall risk

assessments, and pain evaluations

Total number of records: Approximately 600 million

15
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Data Selection Rules for CDW — CDM Migration

Only clinically relevant and valid nursing records are migrated to CDM

1. Concept relevance: Records must correspond to predefined feature domains
2. Value validation: Entries must contain meaningful clinical values

3. Metadata completeness: Records must include essential metadata (e.g.,

timestamp)

16




Nursing Documentation Structure Analysis

* Total Record Count: 674,841,231
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 Attributes: nursrec_key, stmnt_gb, stmnt_key, stmnt_val, property, act_dt, ptnt_no, med_dept

. stmnt_gb: ACT, REL, QUT, FRE, TET, GOL, STE

Code Full Term Concern features Record Counts
ACT Action — Medication Adlflinistration, 183,408,479
GCS, Pain
REL Related Factor 714,648
QUT Quote — Vital sign frequency 57,013,792
FRE Free Text — Medication Administration 112,661,691
TET Test / Evaluation — GCS 73,330,940
GOL Goal 5,471,184
STE Status Evaluation = — Nursing note content 166,881,974

17
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Data Selection Rules for CDW — CDM Migration

Assessing CDW data compatibility with the predefined features

Metric Definition
Data element in the EHR is the same as the data element in Reference |
Match
model |
Partial Match Data element in the EHR |s.d|fferent but intended to capture the same type
of data as the data element in Reference model |
. Data element in EHR is not equal to the data element from Reference
Conflicting
model
Extra Data element is in the EHR but does not exist in Reference model
Missing Data element is not in EHR but does exist in Reference model

Only clinically meaningful and structurally compatible elements were migrated to OMOP CDM.

18




Example nursing narrative structure

These mappings are preliminary and may require further review.
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Features Nursing statemnets

General concern Patient reports discomfort due to gas

Pain level Patient reports intermittent pain

Pain level Patient reports intermittent generalized pain

Fluid volume alteration

Increased thirst reported

Communication problem

Sensory aphasia present

Mood disorder

Emotional instability observed

Fall risk

Unable to go down stairs

Fall risk

Unable to climb stairs

Violence gesture

Aggressive behavior observed

Violence gesture

Patient shows aggressive behavior

Mood disorder

Patient expresses feelings of emptiness

Abnormal mental state

Grandiose delusion present

Abnormal respiration

Hyperventilation observed

Abnormal respiration

Hyperventilation confirmed

Abnormal mental state

Delusion of reference present

19
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Preliminary Results

Nursing narrative analysis

Metric Result
Nursing narrative entries analyzed 1,716
Entries containing predefined feature signals /86

Feature detection rate ~46%

20
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Mapping to OMOP CDM

Mapping nursing features into OMOP CDM

* Nursing features were mapped to appropriate CDM domains.

 The Mapping process involved collaboration with the nursing department in
Ajou University Hospital

« Terminology alignment was performed with domain experts

« Mapping rules were refined iteratively during development.

21




Example: Mapping Nursing Features to OMOP CDM

Columns
_feature note_id
_feature note date
_feature note datetime

_feature note title
_model factor

concer_feature note source value
concer_feature source
_feature
_feature note text
med_dept

provider id

CDM Field
note id
person_id
note date
note datetime
note type concept id
note class concept id

note_title

=~ ~ < concer_feature note source value

concer_feature source
note_text
encoding_concept_id
language concept id
provider id
visit_occurrence id

visit_detail id

note_source value
\

_feature note id
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User Guide
1

12345678

2020-01-01
2020-01-01 18:00
44814645
0

Vital Sign

All 5 measurements taken at the same time

e
I
Yal

0
4175771
32581

1 22
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Example: Transforming CDW Nursing Data into CDM Format @) JFisa

ptnt_no act_dt stmnt_gb  stmnt_key stmnt_val property
STE 13915 24 AS BT(°C):37.9
cDwW QuT 21529 =N £ BT(°C):36.8, PR(2]/%):70, RR(31/%):20, BP(mmHg):123/79
QuUT 21529 =EHAZ 53 BT: 36.8°C
TET -1 Z Q0| AU 36.5°C
TET NULL DO|g/UA=S 375
note_id person_id .. note_title _feature _feature_source note_text ... visit_occurrence_id visit_detail_id note_source_value concer_feature_note_id
. . Temperature HFQ] Ol oy
l Vital Sign measurement = 2 Ao BT(°C):37.9 NULL NULL STE
All 5 vital o PBRT<(§|C/)§)6$O
Vital Sign measurements taken at & HIF FHT RR(§I/;):20’ 3 3 QUT
CDM the same time BP(mmHg)-123/79
ol S Temperature S K|S EX S - 36.8°
Vital Slgl'\ measurement ZEHSR FSY BT: 36.8°C 7 7 QUT
. . Temperature Hio] O] O oy
Vital Sign measurement =2 US BT(°C):37.9 NULL NULL STE
Vital Sign Temperature % ¢lo| XtnYUS 36.5°C NULL NULL TET
measurement
Vital Sign Temperature 0gAS 375 NULL NULL TET
measurement
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Example: Extracting Clinical Features from Nursing

Narratives

cDwW

stmnt_key stmn
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O

r. A4 E splint {2 -E. splint 1 = S5 7tet

CDM

Q. Can it be considered a feature ‘pain level’?

_feature_source visit_occurrence_id visit_detail_id note_source_value

b
rE

o

Nursing Assessment
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Nursing Assessment
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concer_feature_no
te_id

STE

TET

TET
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Conclusion

25
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Conclusion

Standardizing nursing narratives for research

* Nursing documentation can be structured using the OMOP CDM framework

« Future goal: interoperable CDM mapping across institutions

Integrating nursing documentation into CDM could enable richer patient

insights

« Patient-reported symptoms, Social Determinants of Health

« Subtle clinical changes

26
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