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Development of Detailed Clinical Models for Pain Assessment
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Purpose: The aim of this study was to develop and validate Detailed Clinical Models (DCMs) for pain assessment
in nursing. Methods: First, we identified the entities of pain assessment from ICNP. We identified the attributes
and values of the attributes to describe the entities in more detail by reviewing the literature. Data types and
optionalities of the attributes were defined. Second, we modeled the DCMs by linking an entity and its
corresponding attributes with values and by specifying the data types and optionalities of the attributes. Finally,
the DCMs were validated by a group of domain experts using a content validity index. Results: In total, 19 DCMs
with 11 attributes for pain assessment were developed. The experts’ evaluations showed that the DCMs were
valid enough to represent pain related information of nursing assessment. Conclusion: The DCMs developed in
this study can be used in electronic nursing records. The DCMs for pain can ensure the semantic interoperability

of pain related information in electronic nursing records.

Key Words: Semantic interoperability, Data model, Nursing assessment, Pain, Knowledge representation
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Figure 1. Hierarchy of pain concepts.
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Table 1. Detailed Clinical Model of Pain

Entity (ICNP) Attribute (ICNP) Optionality — Data type Value set (ICNP)
Pain Severity Mandatory  Character string ~ Absent (10013253 none)
(10013950 pain) (10025849 severity) with code Mild (10025854 mild)
Moderate (10025865 moderate)
Severe (10025877 severe)
Severity_VAS Mandatory  Coded ordinal 0~10
(10025849 severity)
Anatomical site Optional Character string  Free text
(10003451 body region)
Onset Optional Character string ~ Gradual
with code Sudden
Progression Optional Character string  Acute (10001739 acute)
(10013689 onset) with code Chronic (10004395 chronic)
Occurrence Optional Point in time yyyymmdd
(10019721 time point or
time interval)
Duration Optional Real number Unit: minute, hour, day, week, month
(10006379 duration)
Character_pain Optional Character string  Ache
with code Prick
Sharp
Throb
Pull
Burn
Frequency Optional Character string ~ Rarely (10016374 rarely)
(10008234 frequency) with code Sometimes (10018508 sometimes)
Often (10013658 often)
Always (10002192 always)
Regularity Optional Character string  Regular
with code Irregular
Time sequence Optional Character string  Intermittent (10010485 intermittent)
(10014204 time sequence) with code Continuous (10005086 continuous)
Radiation Optional Boolean Yes
No (10013253 none)
Aox Felstart | Aost e §F) 247 &40l vl olsfak Aol
Fosith 29§59 TR wet 2 ARE Ve
= 0 Aol F8% FE Y, WATAT ASARE F&dts
[ ==
Aol B 08 F& 9tk =@ | F3o| F9 3o
oo 5 Agd AP L Xt o v RY Aztd A F S AT D aTt 3, ofd FF ] B¢ oW
oh e 3o A L AT FAAE B30 4 A T9lo] o ARE EFhD YAt B 2912 2
RS 53l 5 TFol tigh ol3i ol FF& A 3 AME o}x] ot H= 7397t vtk wekA TS5 KBt
S Aeshe ol Mad B B9, 0, B30 A, Q4 IS 9RE g R %] SleliE £ FR
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Table 2. Detailed Clinical Model of Labour Pain

Entity (ICNP)  Attribute (ICNP) Optionality Data type Value set (ICNP)
Labour Pain Severity Optional Character string with code  Absent (10013253 none)
(10011088 (10025849 severity) Mild (10025854 mild)
labour pain) Moderate (10025865 moderate)
Severe (10025877 severe)
Occurrence Optional Point in time yyyymmdd
(10019721 time point or
time interval)
Duration Mandatory Real number Unit: second, minute
(10006379 duration)
Interval Mandatory Real number Unit: second, minute
(10019721 time point or
time interval)
Regularity Optional Character string with code  Regular
Irregular
Table 3. Content Validity Index for 19 DCMs between Two Experts
Expert 1
Variables Categories CVI
Rated 1 to 2 Rated 3 to 4
Reusability Expert 2 Rated 1 to 2 0 1 0.84
Rated 3 to 4 2 16
Clarity Expert 2 Rated 1 to 2 0 0 0.95
Rated 3 to 4 1 18
Mutual exclusiveness Expert 2 Rated 1 to 2 1 0.89
Rated 3 to 4 1 17
Inclusiveness Expert 2 Rated 1 to 2 2 0.84
Rated 3 to 4 1 16
Consistency Expert 2 Rated 1 to 2 0 0 0.95
Rated 3 to 4 1 18
Relevancy Expert 2 Rated 1 to 2 1 1 0.89
Rated 3 to 4 0 17
2 Hed A9H S D540 1A S AERE T2 Bokel £UF Ane) F47} ol oliF EAIE 3
shot mae Y Bart ik Aet7] 913 W F s el T Age A%
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