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Assessing the Quality of Structured Data Enfry for the Secondary
Use of Electronic Medical Records
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Abstract

Objective: The raw material of quality improvement is information, whose building block is data. Data in an electronic
medical record system have many secondary uses beyond their primary role in patient care, including research and
organizational management. This study investigates the data quality of clinical observations recorded using a structured data
entry format and assesses the impact of erroneous data. Methods: A total of 4,580,846 input events from 3,348 inpatients,
gathered over a three year period in a teaching hospital, were analyzed by using a 2-by-2 conceptual matrix framework for
the appropriateness of data types and semantics. The data were classified into three categories: fully usable, partially usable,
and not usable. Results: The fully usable data constituted 88.6% of the correctly entered data the remaining 11.4% were
erroneous. Among the erroneous data, 0.8% were partially usable (n=3,929), and the remaining 99.2% (n= 510,437) were
identified as needing further assessment to improve their quality. Conclusion: Clinical information systems have increasingly
used structured data entry or record templates, but the low quality of collected data has severely limited their secondary use
potential. (Journal of Korean Sociefy of Medical Informatics 15—4, 423—431, 2009)
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Table 1. Target data items collected from electronic nursing records in the surgical intensive care unit

ltem category in the EMR Name of item Number of item
Admission Admission route* 1
Vital sign & Measurement Blood pressure, heart rate, body temperature, pulse rate, height, weight, ventilation mode 7
Input & Output Self voiding, catheterization, defecation, stomy, drain 5
Neurology Consciousness level (GCS), motor power 2
Nursing assessment Peripheral circulation (S.M.C)*, edema, skin condition*, patient severity classification 4
Nursing intervention Position change, type of diet*, restraint*, nutritional consult* 4
Laboratory test Hemoglobin, serum albumin 2
Medication Sedatives®, anticoagulants*, analgesics*, inotropics*, TPN (total parenteral nutrition)* 5
Total 30

* Indicates the data item that is excluded in the final analysis due to the exclusion criteria. GCS: glosgow coma scale, S.M.C: sensory, motor,
circulation
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Table 2. Conceptual framework for evaluation of quality of
nursing data

ata type : .
W Appropriate Inappropriate
Meaningful Fully usable Partially usable
Meaningless Not usable

Establish the judgment criteria by data items
- Numeric scale: possible value range
- Nominal scale: possible value list

L

Independent review by two researchers
- Clinicians with ICU experiences
- List up erroneous values by data items

@

Independent review by two nurses in the research setting
- Clinicians working in the ICU with over 5 years experiences
- Review the list of erroneous values

@

Final judgment & classification
- Identify erroneous entry types
- Identify failures in semantics

Figure 1. Judgment and classification process of data ade-
quacy
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Table 3. Data quality analysis based on data types and

semantics
0,
Data type Frequency (%) Total
Semantics Appropriate Inappropriate
Meaningful 4,016,107 (88.6) 3,929 (0.09) 4,020,036 (88.7)

Meaningless 233588 (5.2) 276,800 (6.1)  510.388 (11.3)
Total 4249695 (93.8) 280729 (6.2) 4,530,424 (100.0)
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Table 4. Distribution of erroneous data entry by data group in the partially usable category

Frequency (%)

Data group ) . . Total
Vital sign & Input & Neurology &  Nursing assessment &
Category measurement output laboratory test intervention
Inclusion of relevant clinical Information 1,968 (62.7) 588 (18.7) 582 (18.5) 0 (0) 3,138 (100.0)
Format error 646 (88.9) 3 (04) 72 (9.9) 6 (0.8) 727 (100.0)
Typographic or spell error 17 (26.6) 5 (7.8) 0 (0) 42 (65.6) 64 (100.0)
Subtotal 2,631 (67.0) 596 (15.2) 654 (16.6) 48 (1.2) 3,929 (100.0)
Typical error example <Ventilation mode>- . . : ) i .
(presented in a format of <600>, <Diastolic BP>- <Br:|tr;nthotu§§>> <Consmog;r_1§>ss level> <Poi|rt1|]c;rjssghe;r;ge>
<data item>-<value> couple) <RL 100/80> P g

Table 5. Distribution of erroneous data entry by data group in the not usable category

Frequency (%)

Data group Total
Vital sign & Input & Neurology &  Nursing assessment &
Category measurement output laboratory test intervention

Not interpretable 671 (0.2) 275,892 (99.7) 202 (0.0) 35 (0.0) 276,800 (100.0)
No useful meaning 601 (0.3) 0 231,953 (99.3) 985 (0.4) 233,588 (100.0)
Out of proper range 12 (24.5) 0 37 (75.5) 0 49 (100.0)
Subtotal 1,284 (0.3) 275,892 (54.1) 232,192 (45.5) 1,020 (0.2) 510,437 (100.0)
Typical error example <Heart rate>- <Motor power>-

<JP Tube>-<{34}>,
<Self voiding>-<+780>

<Position change>-<WC>,

(presented in a format of <unchecked>, <Position change>-<S-G>

<data item>-<value> couple) <Temperature>-<63.2

<jrritable>,
<Serum albumin>-<0.5>
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