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Development of Healthcare Data Quality Control Algorithm Using
Interactive Decision Tree: Focusing on Hypertension in Diabetes Mellitus
Patients

Kyu-Yeon Hwang', Eun-Sook Lee', Go-Won Kim', Seong-Ok Hong? Jung-Sun Park®, Mi-Sook
Kwak®, Ye-Jin Lee®, Chae-Hyeok Lim* , Tae-Hyun Park® , Jong-Ho Park’ , Sung-Hong Kang* #
‘Pusan National University Hospital, “Department of Korea Centars for Disease Control & Prevention,
Korea Health Industry Development Institute * Departient of Health Administration, Inje University

<Abstract>

Objectives : There is a need to develop a data quality management algorithm to improve the quality
of healthcare data using a data quality management system. In this study, we developed a data quality
control algorithms associated with diseases related to hypertension in patients with diabetes mellitus.
Methods : To make a data quality algorithm, we extracted the 2011 and 2012 discharge damage survey
data from diabetes mellitus patients. Derived variables were created using the primary diagnosis,
diagnostic unit, primary surgery and treatment, minor surgery and treatment items. Results : Significant
factors in diabetes mellitus patients with hypertension were sex, age, ischemic heart disease, and
diagnostic ultrasound of the heart. Depending on the decision tree results, we found four groups with
extreme values for diabetes accompanying hypertension patients. Conclusions : There is a need to
check the actual data contained in the Outlier (extreme value) groups to improve the quality of the
data.
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<Table 1> Definition of variables

variables Definition
SEX Man, Woman
AGE Univariate analysis : less than 60 / between 60 and 69 / 70 and over

Multivariate analysis : continuous variable

Malignant neoplasm of stomach

Anyone who has C16(ICD-6) code in data Yes / No

Malignant neoplasm of breast

Anyone who has C50(ICD-6)code in data Yes / No

Malignant neoplasm of corpus uteri

Anyone who has C54(ICD-6)code in data Yes / No

Malignant neoplasm of ovary

Myeloid leukemia

)
)
Anyone who has C56(ICD-6)code in data Yes / No
Anyone who has C92(ICD-6)code in data Yes / No

Dementia in Alzheimer’'s disease

Anyone who has FOO(ICD-6)code in data Yes / No

Nerve root and plexus compressions in
diseases classified elsewhere

Anyone who has G55(ICD-6)code in data Yes / No

Other disorders of nervous system in
diseases classified elsewhere

Anyone who has G99(ICD-6)code in data Yes / No

Pneumonia, unspecified

Anyone who has J189(ICD-6)code in data Yes / No

Other spondylopathies

Anyone who has M48(ICD-6)code in data Yes / No

Other intervertebral disc disorders

Anyone who has M51(ICD-6)code in data Yes / No

Hypertension

Anyone who has 110~115.9(ICD-6)code in data Yes / No

Ischemic heart disease

Anyone who has 120~125.9(ICD-6)code in data Yes / No

Complete thyroidectomy

Anyone who has 06.4(ICD-9-CM)code in data Yes / No

Ophthalmoscopy

Anyone who has 16.21(ICD-9-CM)code in data Yes / No

Other bronchoscopy

Anyone who has 33.23(ICD-9-CM)code in data Yes / No

Biopsy of bone marrow

Diagnostic ultrasound of heart

Anyone who has 88.72(ICD-9-CM)code in data Yes / No

Other diagnostic ultrasound

( )

Anyone who has 41.31(ICD-9-CM)code in data Yes / No
( )
( )

Anyone who has 88.79(ICD-9-CM)code in data Yes / No

3 AA 5 GAEFE KCD-69 ICDICME ©] &
& Clinical Classifications Software(C.CS) 713
BH1E, W A2, 93 A5 5 HAEH
Aee Fste AAEH. CCs#
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<Table 2> Characteristics of Subjects

variables Value N %
Man 23,138 54.7
SEX Woman 19,154 45.3
Demography less than 60 14,395 34.0
AGE (years) between 60 and 69 12,440 29.4
70 and over 15,457 36.5
, YES 1,230 2.9
Malignant neoplasm of the stomach O 1062 971
Malignant neoplasm of the breast YES M3 1.0
NO 41,879 9.0
, , YES 63 0.1
Malignant neoplasm of the corpus uteri O 42959 999
: YES 153 0.4
Malignant neoplasm of the ovary O 42139 96
, , YES 107 0.3
Myeloid leukemia O 42185 997
. o, YES 147 0.3
Dementia in Alzheimer’'s disease O 42,145 %7
Disease Nerve roqt anq plgxus YES 57 0.1
Prevalence compressions in diseases
classified elsewhere NO 42,235 99.9
Other disorders of the nervous system in YES 143 0.3
diseases classified elsewhere NO 42,149 99.7
) " YES 1,710 4.0
Pneumonia, unspecified o 40,580 %0
, YES 759 1.8
Other spondylopathies o 417533 982
. ' ' YES 438 1.0
Other intervertebral disc disorders NO 41854 90
, YES 22,740 53.8
Hypertension NO 19,552 4.2
) ! YES 5,415 12.8
Ischemic heart disease NG 36,877 87 9
) YES 116 0.3
Complete thyroidectomy 6 15176 97
YES 52 0.1
Opnthalmoscopy NO 42,240 99.9
YES 261 0.6
Sugery & Other bronchoscopy NO 45 031 994
Treatment . YES 158 0.4
Biopsy of bone marrow O 42134 96
Diagnostic ultrasound of the heart YES ot M1
NO 37,588 88.9
. ) YES 465 1.1
Other diagnostic ultrasounds o 4187 %9
Total 42,292 100.0
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<Table 3> Hypertension Prevalence according to the Characteristics of Subjects

Hypertension Hypertension
Variables Value YES NO Total varl)ue
N(%) N(%) N(%)
Man 11587(50.1)  11.551(49.9)  23.138(100.0)
SEX Wornan 11.153(58.2) 8001418 19.154(1000) 0%
less than 5.663(39.3) 8.732(60.7)  14395(100.0)
low 60
Demography P
AGE o a6 7,131(57.3) 530042.7)  12440(100.0)  0.000
Z)Sera”d 9,946(64.3) 5511(35.7)  15457(100.0)
Malignant neoplasm of YES 655(53.3) 6/5(46.7)  1,230(100.0)
the stomach NO 22,085(53.8) 18 977(46.2) 41,062(100.0) ’
Malignant neoplasm of YES 202(48.9) 11(51.1) 413(100.0) 0.006
the breast NO 22538(53.8) 19, 34 46.2) 41.879(1000)
Malignant neoplasm of YES 33(52.4) 30(47.6) 63(100.0) 0.462
the corpus uteri NO 22.707(53.8)  19.520(46.2)  42.229(100.0)
Malignant neoplasm of YES 81(52.9) 72(47.1) 153(100.0) 0.450
the ovary NO 22.659(53.8)  19.480(46.2)  42.139(100.0)
, , YES 49(45.8) 58(54.2) 107(100.0)
Myeloid leukermia NO 25 601(3.8) 1940462 a2 1ss(100.0) 00
Dementia in Alzheimer's YES 93(63.3) 54(36.7) 147(100.0) 0.013
disease NO 22.647(53.7)  19.498(46.3)  42.145(100.0)
Disease Nerve root and plexus YES 31(54.4) 26(45.6) 57(100.0)
Prevalence compressions in diseases 0.516
classified clsenhere NO 22.709(53.8)  19,526(46.2)  42.235(100.0)
Other disorders of YES 77(53.8) 66(46.2) 143(100.0)
NEnVous System N 0.526
diseases classified NO 22.663(53.8)  19,486(46.2)  42.149(100.0)
elsewhere
U 929(54.3) BI04 1,710(1000) o
» s NO 21811(53.7)  18.771(46.3)  40.582(100.0)
. YES 428(56.4) 331(43.6) 759(100.0)
Other: spondylopathies NO 2. 31 37 1922ies) 4t sssooo 007
Other intervertebral disc YES 16(49.3) 222(50.7) 438(100.0) 0.034
disorders NO 22 524(53.8) 19.330(46.2)  41.854(100.0)
, , YES 3.799(70.2) 1616(29.8)  5.415(100.0)
Ischemic heart disease NO 18041514 17.936(48.6) 36 877(100.0) 0.000
. YES 70(60.3) 46(39.7) 116(100.0)
Complete thyroidectomy 5 22670(53.8) 19 506(46.2) wareiooo)  O0%
VES 31(59.6) 21(40.4) 52(100.0)
Ophthalmoscopy NO 257000538 105a1a62) 422401000 0240
YES 138(52.9) 123(47.1) 261(100.0)
Sugey & e bronehoscopy NO 5580538 igass(e ) az0si(i00.0) OO
Treatment o YES 81(51.3) 77(487) 158(1000) o
Psy NO 20650(53.8)  19.475(46.2)  42.134(100.0)
Diagnostic ultrasound YES 3,257(69.2) 1,447(30.8) 4,704(100.0) 0.000
of the heart NO 10.483(51.8)  18.105(48.2)  37.588(100.0)
Other diagnostic YES 250(53.8) 215(46.2) 465(1000) o
Ultrasounds NO 22.490(53.8)  19.337(46.2)  41.827(100.0)
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Hypertension
M. 13,886(46,2%)
¥ 15,917(53.8%)

Yes To

Diagnostic ultrasound of heart

N 1,023(30.8%)

N 12,662(48.2%)
¥ 12294089 2%)

i 13,523051.8%)

o
[schemic heart disease

o Yes Tes

schemic heart disease
v

N 301125.6%)
¥ 1 191T24%)

N BO7(29.8%)
¥ 130070, 2%)

‘ N 722(32.4%)

‘ N TLEBS(50.57%)
i L50A(67.6%) ‘

¥111,722(49,7%)

Group| Group?
Man Woman Man Wotnan
o BEL
9 ¥
N: 190031 5%) N 111022.7%) N: 7,008(54,3%) N: 4,847(45.4%)
. 414(68.5%) V3707 3%) V! B,302(45,7%) | Y. 5820054, 6%)
o >7 0 24 (% 2% <% 2
AGE AGE AGE l AGE
h h, A r
N: 1BR(35.0%) ‘ N EIRA%) | [ O00%) Wlzzen) | [NOIHETIA) | N6 E(E6%) ‘ N: 347(82.9%) N: 4,500043.3%)
7 306(6R, 0%) ¥ 108(81, 2% e 20100.0%) ¥ 376077, 2%) | 1r 36012.9%) Vi BABRAEAT) | | T TT1%) ¥, 5, T4R(56, 1%
Group 3 Groupd Grouph Group b Group 7 Group B Group ¥ Group 10
<Figure2> Interactive Decision Tree Model
<Table 4> Rules of Finding Healthcare Data Outlier based on decision tree
HTN
Node Character of node(Anyone who have HTN in DM patient) NCo)
1 Diagnostic ultrasound of the heart Yes & Ischemic heart disease No 1,503(67.6)
2 Diagnostic ultrasound of the heart No & Ischemic heart disease Yes 1,901(70.2)
3 Diagnostic ultrasound of the heart Yes & Ischemic heart disease Yes & SEX Man & AGE<73 306(65.0)
4 Diagnostic ultrasound of the heart Yes & Ischemic heart disease Yes & SEX Man & AGE=73 108(81.2)
5 Diagnostic ultrasound of the heart Yes & Ischemic heart disease Yes & SEX Woman & AGE<40 2(100.0)
6 Diagnostic ultrasound of the heart Yes & Ischemic heart disease Yes & SEX Woman & AGE=40 375(77.2)
7 Diagnostic ultrasound of the heart No & Ischemic heart disease No & SEX Man & AGE<35 36(12.9)
8 Diagnostic ultrasound of the heart No & Ischemic heart disease No & SEX Man & AGE=35 5,866(46.4)
9 Diagnostic ultrasound of the heart No & Ischemic heart disease No & SEX Woman & AGE<35 72(17.1)
10 Diagnostic ultrasound of the heart No & Ischemic heart disease No & SEX Woman & AGE=35 5,748(56.1)
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