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[Abstract]

This study aimed to identify major nursing problems and interventions documented in narrative
nursing records from a long-term care facility using natural language processing and the Omaha System.
A total of 30,010 daily nursing records from 92 residents at a single facility were analyzed for major
keywords and keyword co-occurrence patterns. Records related to frequently documented nursing
activities were then mapped to the Omaha System Problem Classification Scheme and Intervention
Scheme. Keyword and co-occurrence network analyses showed that the records primarily reflected fall
prevention and management, maintenance of physical activity, hygiene management, environmental and
infection control, support for dietary intake and activities of daily living, coordination with medical care
and symptom management, and vital-sign monitoring. In the Omaha System mapping, the Health-related
Behaviors, Environmental, and Physiological domains accounted for most mappings. At the problem
level, residence, medication regimen, cognition, nutrition, sanitation, and physical activity were frequently
identified. Treatments and Procedures and Surveillance were the most common intervention categories.
These findings suggest that electronic nursing record systems in long-term care facilities should support
the structured documentation of major nursing problems and interventions using standardized nursing

terminology, while also allowing narrative documentation to capture clinical context.
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3. Data Processing and Analysis Procedures
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3.1 Exploratory Analysis of Nursing Activities
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3.1.2 Keyword Analysis
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3.1.3 Keyword Co-occurrence Network Analysis
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III. Results

1. Participant characteristics

UARF 929H9] Hi HHF-2 85.0017.13X|% .00, 854
o]0l 5078(54.3%), o1/do] 73%5(79.3%)0lUct. F71Q
Feo2 45g0] 38H(41.3%), 3520] 319H(33.7%) 02
Vg WAL, 753 e Y 4278(45.7%), AT 35T
(38.0%), M 157(16.3%) 0]t} B AAGAP=
21.1243.91 kg/m’9¥ion, ZzQ Ao Xof 809
(87.0%), 18 49H(53.3%), Tl 23H(25.0%) 40|
oIk QIR % Y FAL W 34%(37.0%), B2 o
5 279(29.3%), 7t 269(28.3%) w02 UERITH
(Table 1). AT} 91| L H5 542 B $HOR &

A=l gict.

Table 1. Participant Characteristics (N = 92)

L n (%) or
Characteristics Mean + SD
Age, years 85.00 £ 7.13

<65 1(1.1)
65-74 7 (7.6)
75-84 34 (37.0)
>85 50 (54.3)
Sex
Male 19 (20.7
Female 73 (79.3
Long-term care grade
Grade 1 1(1.1)
Grade 2 20 (21.7)
Grade 3 31 (33.7)
Grade 4 38 (41.3)
Grade 5 1(1.1)
Not graded 1(1.1)
Functional status
Independent 35 (38.0)
Partially bedridden 42 (45.7)
Bedridden 15 (16.3)
Body mass index, kg/m? 21.12 £ 3.91
Underweight (<18.5) 18 (19.6)
Normal weight (18.5-22.9) 46 (50.0)
Overweight (23.0-24.9) 13 (14.1)
Obesity class I (25.0-29.9) 11 (12.0)
Obesity class II (30.0-34.9) 0 (0.0)
Obesity class III (>35.0) 0 (0.0)
Missing 4 (4.3)
Major diagnosest
Dementia 80 (87.0)
Hypertension 49 (53.3)
Diabetes mellitus 23 (25.0)
Hyperlipidemia 19 (20.7)
Heart disease 17 (18.5)
Fracture 15 (16.3)
Depression 13 (14.1)
Parkinson’s disease 12 (13.0)
Cerebral infarction 10 (10.9)

Benign prostatic hyperplasia

Thyroid disease

Renal disease

Arthritis

Osteoporosis

Asthma

Other diagnoses 7

Cognitive and behavioral symptomst

Delusions 3

Aggressive behavior

Hallucinations

Inappropriate behavior

2
2
Depressive symptoms 2
1
1

Repetitive behavior 15.2
Anxiety 9.8)
Missing 21 (22.8)

2. Exploratory Analysis of Nursing Activities
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Fig. 1. Word Cloud of the Top 100 Keywords
Extracted from Nursing Records

3. Mapping to the Omaha System
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Fig. 2. Keyword Co—occurrence Network in Nursing Records

Table 2. Top 10 Keywords by Frequency and Network Centrality

Frequency Degree centrality Betweenness centrality Closeness centrality
Keyword n Keyword Value Keyword Value Keyword Value
27| 5,299 ALAF 0.43 ALAF 0.33 ALAF 0.60
ALAF 4762 3 Qr 0.32 25 0.19 27| 0.52
g5k 3,240 2 0.30 2l 0.14 25 0.51
2 2,688 25 0.30 U Ar A5 0.08 U ArAY =+ 0.51
QU AFAHEE 2,610 27| 0.25 L= 0.08 34 0.47
gl 2,571 EoF 0.25 gl 0.07 A= 0.46
EoF 2,453 2=z 0.25 A= 0.06 EoF 0.46
A 2,403 5 0.23 34 0.06 24335 0.46
ZEro| 2,382 25 0.23 =N 0.04 2=z 0.46
2z 2,359 ZEro| 0.20 Sk 0.04 A2 0.46
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Table 3. Nursing Problems and Interventions

Mapped to the Omaha System

Intervention Total
Domain/Problem Survei TGC ™ (Rank)
llance

Environmental 0 298 7,702 8,000

Residence 0 293 5,255 5'5(418)

Sanitation 0 5 2,447 2’4(552)

Health-related 712 | 1041 | 6699 | 8452

behaviors

Health .c§re 0 1 136 137

supervision (13)

Medlc‘:atlon 5 125 3,563 3,693

regimen (2)

Nutrition 550 414 1,851 2’8(145)

86

Personal care 32 8 46 (15)

Physical 1,675

activity 95 479 1,101 ()

Sleep and 37

rest patterns 30 > 2 (17)

Substance 9

use 0 ? 0 (21)

Physiological 5,158 379 530 6,067

. 22

Bowel function 15 0 7 (19)

Circulation 1,095 1 21 1’1(177)

Cognition 3,059 15 14 3’0(838)

Communicable 53

/infectious 35 0 18 (16)
condition

Digestion-hydratio 100 0 14 114

n (14)

Neuro-musculo-sk 776

eletal function 243 282 251 (8)

Oral health 177 39 23 239

(11)

. 32

Pain 21 0 11 (18)

Respiration 306 9 40 3(595)

. 243

Skin 90 27 126 (10)

Urinary function 11 5 3 19

ary functio (20)

Vision 6 1 2 9

sio 2N

Psychosocial 77 66 4 147

147

Mental health 77 66 4 (12)

Total 5,947 1,784 | 14,935 22,666

Note. TGC = Teaching, Guidance, and Counseling; TP =
Treatments and Procedures. Values represent mapping
instances. No mappings were classified as Case Management.

IV. Discussion
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