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=Abstract=

Data Mining Approach to Clinical Decision Support System
for Hypertension Management

Seok-Min Kang, M.D.", Seung-Yun Cho, M.D.",
Young Moon Chae, Ph.D.Z, Tae Soo Kim, Ph.D.Z, and Seung Heu Ho, M.D.

Cardiology Division', Yonsei University College of Medicine

Graduate School of Health Science and Managementz, Yonsei University, Seoul, Korea

Background: This study examined the utility of data mining algorithms for the management of
hypertension.

Methods: We studied 2,446 hospitalized patients with hypertension and 3,835 clinic patients with
hypertension. Among data mining algorithms, we used clustering analysis and compared decision tree
analysis with logistic regression.

Results: On the contrary to the previous studies, decision tree performed better than logistic regression.
We have also developed a CDSS (Clinical Decision Support System) with three modules (doctor, nurse,
and patient) based on data warehouse architecture. Data warehouse collects and integrates relevant
information from various databases from hospital information system.

Conclusions: This study suggests that data mining algorithms may be an useful method for hypertension
management and CDSS system can help improve decision making capability of doctors and improve

accessibility of educational material for patients.

Key words: Hypertension, Data mining, Decision support system
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Table 1. Clinical Characteristics of Subjects

In-Hospital (n=2446) Clinic (n=3835)

Variables
n % n %
Sex Male 1328 54.3 1948 50.8
¢ Female 1118 45.7 1887 49.2
Age age =< 50 935 38.2 901 23.5
& age > 50 1511 61.8 2935 76.5
Headache 141 7.2 361 27.2
Syncope 25 1.3 25 1.9
Chest Pain 593 30.1 394 29.7
. Palpitation 36 1.8 248 18.7
glsflflaints Dizziness 157 8.0 317 23.9
P Edema 91 46 156 117
Numbness 5 0.3 35 2.6
Dyspnea 303 15.4 240 18.1
Visual disturbance 28 1.4 181 13.6
Hypertension 469 26.1 1320 42.7
Diabetes 235 13.1 289 9.5
Family Hyperlipidemia 2 0.1 20 0.7
History Stroke 174 9.7 218 7.2
Renal disease 10 0.6 11 04
Sudden death 7 0.4 5 0.2
Cerebrovascular disease 240 9.8 172 4.7
Cardiovascular disease 579 23.7 1106 30.1
Renal disease 374 15.3 215 59
Vascular disease 129 5.3 109 3.0
Associated Hypertensive retinopathy 48 2.0 30 0.8
Diseases Diabetes 886 36.0 771 21.2
Hyperlipidemia 31 1.3 123 34
Gout 94 3.8 37 1.0
Bronchial asthma 7 0.3 29 0.8
Sexual dysfunction 0 0 4 0.1
Smoking Yes 450 49.4 803 27.8
Alcohol Yes 744 25.5 947 327
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Table 2. Chest X-ray, ECG and Echocardiographic Findings

In-Hospital (n=2446)

Clinic (n=3835)

Variables
n % n %
LVH on Chest PA 641 73.3 437 24.8
Ischemia on EKG 349 39.9 527 24.7
LVH on Echocardiography 587 67.1 252 15.3
Table 3. Laboratory Findings
In-Hospital (n=2446) Clinic (n=3835)
Variables
Mean SD Mean SD P
FBS (mg/dl) 131.2 73.2 118.8 39.9 0.03
BUN (mg/dl) 26.5 204 18.3 10.9 NS
Creatinine (mg/dl) 2.9 3.4 3.6 61.7 NS
Uric acid (mg/dl) 6.4 2.4 5.6 1.9 NS
K" (mmol/dl) 4.4 5.7 4.2 0.5 NS
T-cholesterol (mg/dl) 176.7 43.5 193.0 38.7 NS
LDL-Cholesterol (mg/dl) 106.3 34.0 117.5 314 NS
HDL-Cholesterol (mg/dl) 46.8 17.0 47.8 13.5 NS
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Table 4. Clustering Analysis of Hospitalized Patients with Hypertension (*p<0.05)

Non-Responder Responder
Variables (5.6+12.0 mmHg) (41.3+142 mmHg) tvalue/
X -value*
Mean N % Mean N %
Initial SBP (mmHg) 146.2+13.4 172.6+20.1 30.2
Headache 45/728 6.2 49/464 10.6 6.9*
Family Diabetes 97/672 14.4 36/387 9.3 5.4*
Hyperlipidemia 15/953 1.6 4/525 0.8 1.2%
Drinking 161/526 30.6 94/262 35.9 0.6%
Smoking 275/606 45.4 138/285 438.4 2.0%
Table 5. Clustering Analysis of Clinic Patients with Hypertension (*p<0.05)
Non-Responder Responder
Variables (2.9+10.4 mmHg) (33.8+12.9 mmHg) tvalue/
x“-value*
Mean N % Mean N %
Initial SBP (mmHg) 144.7+10.1 169.2+16.7 34.9
FBS (mg/dl) 118.3+48.8 106.9+29.1 3.5
Diabetes 94/512 18.7 222/956  23.2 3.7%
Symptomatic arterial 3/5 60 1/18 5.6 4.7%
disease
g 4ets)A] 138
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Table 6. Comparison between Logistic Regression Analysis and Decision Tree Analysis

Patient Type Model Root ASE Misclassification Rate
Logistic Reg. 0.3957 0.1942
In-Hospital
Decision Tree 0.3757 0.1867
Logistic Reg. 0.4398 0.2613
Clinic
Decision Tree 0.3916 0.2222
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