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Purpose: The purpose of this study is to develop a detailed clinical model for recording initial nursing assessment
items, and to test the applicability of the model to facilitate semantic interoperability for sharing and exchanging
nursing information. Methods: First, the researchers extracted items by analyzing initial nursing assessment
records. Second, defining characteristics were identified by analyzing nursing records and reviewing the literature.
Third, value sets for defining characteristics were identified and types and cardinalities of defining characteristics
were defined based on the value sets. Finally, the detailed clinical model was tested through evaluation by experts
and comparison with the initial nursing assessment in a clinical setting. Results: Sixty-one detailed clinical models
were developed with 178 defining characteristics and value sets. The experts’ evaluation and comparison with
the initial nursing assessment in a clinical setting showed that the detailed clinical model developed in this study
was valid. Conclusion: Use of this detailed clinical model can ensure that the Electronic Health Record contains
meaningful and valid information and supports semantic interoperability of nursing information. This use will
promote quality in the nursing records and eventually quality of nursing care.
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2! 1, An example of archetype: Blood pressure,
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Q systolic B
Q Diastolic B

Data Q Mean Arterial Pressure B

- Q puise Pressure B
T comment B

T cuffsize B

/|8 Location E3

T Method B

T Mean Arterial Pressure Formula B

T Diastolic endpoint B
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A AZstset, A £4S ko) AETFTHE B sk ut 2
o Pye eyl oS Sol Ay YHE B

@ dlolg +3 4
uy

2 Aol A T ; Z,
Ao A =kl Q= HolE 38 FAsH o A At Q2% b9 gh& ZAEE Al 48 o] A9
A AT S FeHA] el T, A, At o glo s 2
® Hpol R H45 #HHER Fo] o fohA f9E et 444 &
2 Aol A ZiRE HlolE EEofA =& A4 & /2 'Anatomical site_Blood Pressure', #|-2-2] 3| 735}4]
39 o f7t QAT A B AR oA = AL Yl 915 Uetl= 244 442 'Anatomical site_Body
A AT Temperature' & th=7| P g5}
a1z 2, JHLE AN LIBRHO| EIEY HE
1. dHUE 2 JHY A7t A5 3ol 12 o5, 2384 4, G AlE
tlole #%, g sl wmil aie gleA, A
HEUDAA A =E5T 71 g 7], 554, @ SHA| FAE A=A, A UA 71 E A=A ol sl A
o, A2 5 54702 2AFe] ANEA Q1 AlAAY A E ﬂoﬂ A AFre QWS 2dof Hhgste] 4 9 FTteh=
T4, o], Ao 5 UREAQl A EI) sZ9tE o] Utk W& Fol i g5kl
(GED). A AETbeel A5 olA F7Fd A& Akt 1F
5471 2+% oo sl e E 24 $4E 16972 3 a2 g =9, vy 29, dEEY, 1o 9
°o]F 13071li= A Aol A =&5kl o 397l = &3 ALz YH =5 AHY5H7] 917t Barthal Index® <=7} 278 2] 9
A F7FEIITE (B 2). o] F 1697 AR A &442 o 7 Aol w2t 28 7te o m S5k T3k 47 9
o 1% Foof iAo ® AMEH FSE ASlHh dE AE7H0] Al oF Whate] A4 4oz e =
=01, 7|7t& YEtW = Duration_History'= &5 2] 4 HEAL, F71HEAL, 2 GHEAL M7 9] ThE o
A ST AREEUATE FAE o 244 £40 S = SR oS AlASt] olE A A= 1
22 ARGE T A4 H4d0] 7H 4 e A AE 3 s el R o FUI8EAL Ao HhAL 1HS R
H 1, 215820 £X
EX s 2= 74~ (n)
P RHZALA] Abdominal circumference, Admission method, Admission route, Alcohol history, 54

Allergy, APGAR score, Appetite, Bishop score, Blood pressure, Body temperature,
Body weight, Circulatory system, Consciousness, Defecation, Digestive system,
Education, Emotional state, Employment, Fall scale, Family history, Fetal heart sound,
Gender, Glasgow Coma Scale, Home phone number, Height, Infant reflex, Labour,
Marriage age, Marriage status, Medication history, Medication list, Menstrual history,
Mobile phone number, Mobility status at admission, Nervous system, Nutritional status,
Orientation, Pain, Parity, Patient age, Patient Id, Patient name, Pulse, Pressure ulcer,
Religion, Respiratory system, Respiration, Rupture of membranes, Show, Skin
condition, Smoking history, Urine, Work phone number

AE7F (AHAD Infant reflex 1
A&7 (F7h Barthal Index, Brachial circumference, Grasp reflex, Head circumference, 8

Moro reflex, Rooting reflex, Sucking reflex, Thigh circumference

A 61
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27b8 o BAlo) AA $40
thigh7} F=7}%¢131, Barthal Index ZtS
(feeding), 7] (bathing) 52| 2R A &4 o] F71= it

F7HE RO (GE 2) 3F 32 4l oF REAR 9
HZ %

K

5w o) AwrbEe] WAE
oA 7
ofulx] 715
(Grand Mother history), ojHY 7}
Ol X] 7}=2 (Father history),
history), 2w} 7158
o] AJAI3t [HTN, DM, HIV, TB]o]

T mEH T
BEATHGEE 1.

o\AL B 379 4
whet At AEIL 7o) whet
site_

7]

S 2 Anatomical

5ol

F7INEAY, TRUAL, W REAS) 2]
2 A5 EAG| Al A Gstate) o]
k.

A A 2
2 (Family history) 2@ o] A7 &
(Grand Father history), @™y 7}&9

AE7FEo] WA AL AQkst AW anel 2

4 %40

2]
ESollA &

=

(Mother history),
oEA 7152
(Brother history) 2] gto & g
R AL A
AlBFo] ThoFal A HA T 4= Q= free text@ 7P 3FY I

olof whe} glo] 8 & E3F coded texto]| A text= H 73}

(Sister

e,

R

Zt

Y

i
oo

=

 =()

Abdominal distension, Address, Age, Amount, Amount of menstruation, Anatomical site,
Anger, Anorexia, Anxiety, Apgar_breathing, Apgar_color, Apgar_heart rate, Apgar_muscle
tone, Apgar_reflex response, Apgar_total score, Arrythmia, Asthma, Bishop_consistency,
Bishop_dilatation, Bishop_effacement, Bishop_position, Bishop_station, Bishop_total score,
Blister, Blurred vision, Brother history, Burning sensation, Chest pain, Circumference, Color,
Constipation, Coughing, Current medication, Cycle of menstruation, Depression, Diarrhea,
Diastolic pressure, Dose, Drug name, Duration, Duration_history, Duration of menstruation,
Dysesthesia, Dyspepsia, Dysphasia, Dyspnea, Dysuria, Employment, Eruption,
Exudate_amount, Eye opening, Father history, Fecal incontinence, Frequency, Gender,
Glasgow_total score, Grand father history, Grand mother history, Grasp reflex, Grief, Hearing
loss, Height, Hematuria, Hemoptysis, Identification, Intensity, Interpretation, Last menstrual
period, Level_appetite, Level_consciousness, Level_education, Menstruation_pain, Mobility
status, Moro reflex, Mother history, Motor response, Name, Nausea, No_artificial abortion,
No_full term baby, No_gravida, No_living baby-female, No_living baby-male, No_preterm
baby, No_spontaneous abortion, Numbness, Occurrence, Occurrence_apgar, Odor, Oliguria,
Palpitation, Person, Phone number, Place, Preveious medication, Rate, Regularity of
menstruation, Religion, Rooting Reflex, Route_admission, Route_medication, Scar, Severity,
Sister history, Size, Sore, Spot, Sputum, Status, Strecher car, Sucking reflex, Systolic pressure,
Temperature, The others, Time, Tingling sense, Tinnitus, Time of menarche, Tissue_type,
Total score, Type, Urgency, Urinary frequency, Urinary incontinence, Verbal response,
Vomiting, Walking, Weight, Wheel chair, Wound

130

Sl
ot

24 hr measure systolic BP, 24 hr measure diastolic BP, Ambulatory aid, Anatomical site_blood
pressure, Anatomical site_body temperature, Anatomical site_pulse, Character, Cuff size,
Current alcohol, Current smoking, Device_blood pressure, Device_body temperature,
Device_height, Device_pulse, Device_weight, External condition, External
condition_temperature, Gait, History of falling, Instrument, Instrument_fetal heart rate, Iv or
iv access, Measuring point, Mental status, Method, Morse_total score, Onset, Position,
Previous alcohol, Previous smoking, Progression, Pulse pressure, Respiration movement,
Respiration pattern, Rhythm, Secondary diagnosis, Smell of breath, State of dress, Tilt

39

HET} (A

Grasp reflex, Moro reflex, Rooting reflex, Sucking reflex

HE G7h

Anatomical site_thigh, Barthal_total score, Bathing, Bladder, Bowels, Dressing, Feeding,

Grooming, Mobility, Stairs, State, Transfers, Toilet use

13

A

178
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F 3. Infant reflex DCM2| ZiZ HZ% H|m
Mt Es  Usus ZEH 24 2t HlolE| Zrols
A5 A Infant reflex Moro reflex [Good, moderate, weak, none] Coded text Mandatory
Grasp reflex [Good, moderate, weak, none] Coded text Mandatory
Rooting reflex [Good, moderate, weak, none] Coded text Mandatory
Sucking reflex [Good, moderate, weak, none] Coded text Mandatory
HES Moro reflex State [Good, moderate, weak, none] Coded text Mandatory
Grasp reflex State [Good, moderate, weak, none] Coded text Mandatory
Rooting reflex State [Good, moderate, weak, none] Coded text Mandatory
Sucking reflex State [Good, moderate, weak, none] Coded text Mandatory
RolA Bxo] Q14 AR F oA oot A& ol . H AE FLoR fo]g §7-& ‘coded text7} Hrh, o]
QoA Lol & wAeHE AHH 490 Hol(Ag)E A7 AHHo s mHT 4 Y 840 B ‘optional 2
Yol MEa oz Astg ot 44e] Arrbsel Bh  shednt
Qa2 AT AL Akt Wia ki Pt

AR 15k 75 T} A V.= 9
2 &Ado] AA A B EARA A 8L e (e
FEi A $4& BF x3ete Ao ® Uyt 2 A oo I3 o 2t 2T|A oA 1HE
AARA &40 ke AE HAFolA = dd gel AE BEREAAE o] gsto] #Hsh= HE HolEHE F24]
oF AA| A A oA =RBHAL U= gk Tl Aol 7t A= A o2 #3s7] 93 A HE HES e & HEtE
o2 e, 2 dtolA /i dd Be s @ ol ST AORA, T YR A Y] 4l 2HT G
5] gh2 SHA, e, Ao R A E Qo (At T A8 £, ARA £ ol /48 % i 181
SAAHEEAA A= e, ST ol Qo FAH A= A ol it A e =& By} o] & S B Ay Bl

o=t HYE #er FAska et Fory =S oA AR A S oot ok Ak

(Medication list) &] -%-, & oA = 2H 4 S0 B Lo A AdEt 715 gFE o] QA& mEle o]s)
of o] &, &%, MK, ARE B4R R xFstal glo wofoll A e mdllat 2ol 7t QlE 4= Q=] Al &
t ‘%Z_Pixéixl\}xlfﬂ]/ﬂ% Foreg ', 79 Forg of, @t mdlo] ¢ openEHRO|A 7t mdofM=
SAIHEE free text2 8kl QL ITh et T 2ol Eoll IS A= E584x(con-

o3l A=L B3 = 61719 7+3 8= 1787]2 A founding factors)E 244 A= 2l At
A &4 9 3o N ES S5yl o 13| i L3APE @l ¥ mA= 89S Bt o= of
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H 4, 7t5 S20t AN 4
UHHS  72tS o= 288 &4
1 Abdominal circumference  Circumference, Position, Tilt, Measuring point
2 Admission method Walking, Wheel chair, Strecher car, The others
3 Admission route Route_admission
4 Alcohol history Previous alcohol, Current alcohol, Amount, Duration_history, Frequency
5 Allergy Severity, Progression, Duration, Frequency, Occurrence, Anatomical site, Type, Onset
6 APGAR score Occurrence_apgar, Apgar_heart rate, Apgar_breathing, Apgar_muscle tone,
Apgar_reflex response, Apgar_color, Apgar_total score
7 Appetite Level_appetite
8 Barthal index Feeding, Bathing, Grooming, Dressing, Bowels, Bladder, Toilet use, Transfers, Mobility,
Stairs, Barthal_total score
9 Bishop score Bishop_position, Bishop_consistency, Bishop_effacement, Bishop_dilatation,
Bishop_station, Bishop_total score
10 Blood pressure Anatomical site_blood pressure, Position, Systolic pressure, Diastolic pressure,
External condition, Tilt, Cuff size, Device_blood pressure, Method,
24 hr measure systolic BP, 24 hr measure diastolic BP, Pulse pressure
11 Brachial circumference Circumference, Measuring point
12 Body temperature Anatomical site_body temperature, Temperature, Externalcondition_temperature,
Device_body temperature
13 Body weight Weight, State of dress, Device_weight
14 Circulatory system Palpitation, Chest pain, Arrythmia
15 Consciousness Level_consciousness
16 Defecation Diarrhea, Constipation, Fecal incontinence
17 Digestive system Dysphasia, Nausea, Vomiting, Dyspepsia, Abdominal distension, Anorexia
18 Education Level_education
19 Emotional state Anxiety, Grief, Anger, Depression
20 Employment Employment
21 Fall scale History of Falling, Secondary diagnosis, Ambulatory aid, Iv or iv access, Gait,
Mental status, Morse_total score
22 Family history Grandfather history, Grandmother history, Mother history, Father history, Sister history,
Brother history
23 Fetal heart sound Intensity, Rate, Rhythm, Anatomical site, Instrument_fetal heart rate
24 Gender Gender
25 Glasgow coma scale Eye opening, Motor response, Verbal response, Glasgow_total score
20 Grasp reflex State
27 Head circumference Circumference, Measuring point
28 Home phone number Phone number
29 Height Height, Device_height, Position
30 Labour Severity, Duration, Frequency, Occurrence, Rhythm
31 Marriage age Age
32 Marriage status Status
AdrE s P QU mEle 2gstel B 2
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33 Medication history Preveious medication, Current medication, Drug name

34 Medication list Drug name, Dose, Time, Route_medication

35 Menstrual history Time of menarche, Cycle of menstruation, Regularity of menstruation, Duration of
menstruation, Amount of menstruation, Menstruation_pain, Last menstrual period

30 Mobile phone number Phone number

37 Mobility status at admission Mobility status

38 Moro reflex State

39 Nervous system Blurred vision, Tinnitus, Dysesthesia, Numbness, Tingling sense, Hearing loss

40 Nutritional status Interpretation

41 Orientation Person, Time, Place

42 Pain Severity, Progression, Duration, Frequency, Onset, Rhythm, Anatomical site, Occurrence,
Character

43 Parity No_gravida, No_full term baby, No_preterm baby, No_spontaneous abortion,
No_artificial abortion, No_living baby-male, No_living baby-female

44 Patient address Address

45 Patient age Age

46 Patient Id Identification

47 Patient name Name

48 Pulse Intensity, Rate, Rhythm, Anatomical site_Pulse, Device_pulse, Method

49 Pressure ulcer Size, Exudate_amount, Tissue_type, Total score

50 Religion Religion

51 Respiratory system Dyspnea, Sputum, Coughing, Hemoptysis, Asthma

52 Rooting reflex State

53 Respiration Position, Rate, Respiration pattern, Rhythm, Depth, Smell of breath,
Respiration movement, External condition

54 Rupture of membranes Interpretation, Occurrence, Amount, Odor, Color, Instrument

55 Show Duration, Frequency, Occurrence, Amount, Color

56 Skin condition Eruption, Blister, Scar, Wound, Spot, Sore

57 Smoking history Previous smoking, Current smoking, Amount, Duration_history

58 Sucking reflex State

59 Thigh circumference Circumference, Measuring point, Anatomical site_thigh

60 Urine Urinary frequency, Oliguria, Hematuria, Urgency, Urinary incontinence,
Burning sensation, Dysuria

61 Work phone number Phone number

H 5. Body weight DCM

2 zEE Ay EECE

Body weight Weight Unit: kg, 0.0~1,000.0 Quantity Mandatory
State of dress [Lightly clothed/underwear | naked | fully dressed | nappyl Coded text Optional
Device_weight  [Floor scale | chair scale | bed scale] Coded text Optional
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