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Abstract
Background: The need for a new healthcare system is growing due to the paradigm shift from health
supervision to health maintenance. Previously, we performed a pilot study that examined the effectiveness
of a ubiquitous healthcare (U-healthcare) diabetes management program which consists of self-monitoring of
blood glucose (SMBG) and mobile phone services for elderly patients with type 2 diabetes mellitus. In this
study, we investigated the effect of a diabetes management program using U-healthcare based on the
self-care skills of elderly patients with diabetes mellitus.

Methods: From July to October 2005, 17 patients were recruited and provided with a blood glucometer with
the ZigBee module and a mobile phone. In addition, the patients’” understanding of diabetes self-care skills
was examined at the beginning and end of the study. At the end of the study, we determined the level of
patient satisfaction regarding U-healthcare services.

Results: The patients’ test scores on their understanding of diabetes mellitus improved from 57.2 £ 20.7 to
72.7 + 13.4%. Specifically, patient knowledge of the basic principles for a proper diabetic diet (52.9% vs.
82.4%, P = 0.046), foods that influence blood sugar level (41.2% vs. 76.5%, P = 0.007) and the influence of
beverage choice (41.2% vs. 64.7%, P = 0.007), all increased. In addition, a significant increase in knowledge
of living standards regarding diabetes mellitus was observed (64.7% vs. 88.2%, P = 0.0032).

Conclusion: We conclude that the U-healthcare incorporating SMBG could be promising, as it improves
self-management skills of diabetes mellitus patients, as well as their understanding of the disease. (Korean
Diabetes J 33:58-64, 2009)
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Fig. 1. A schematic drawing of ubiquitous healthcare services using ZigBee module. The data measured were transferred

to web-server via ZigBee protocol. The clinicians can assess their patients by logging on the server.
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Table 1. Demographics and metabolic characteristics of subjects

Variables Male Female P
n =238 n=9
Age (years) 70.0 £ 15.5 70.0 £ 5.0 ns.
Body mass index (kg/mz) 241 £ 2.1 235 + 1.7 n.s.
Disease duration (years) 95 + 7.7 16.2 + 12.6 n.s.
Diabetic complications
Diabetic retinopathy (%) 4 (50.0%) 4 (50.0%) n.s.
Diabetic nephropathy (%) 1 (12.5%) 2 (22.2%) ns.
Diabetic neuropathy (%) 5 (62.5%) 2 (22.2%) n.s.
Cardiovascular disease (%) 1 (12.5%) 3 (33.3%) n.s.
Hypertension (%) 5 (62.5%) 7 (77.8%) n.s.
Systolic blood pressure (mm Hg) 1355 + 183 143.0 + 10.6 ns.
Diastolic blood pressure (mm Hg) 770 = 7.8 802 = 124 0.04
Fasting plasma glucose (mg/dL) 138.8 + 23.7 134.6 + 46.8 n.s.
Total cholesterol (mg/dL) 182.7 + 30.5 187.1 + 36.5 n.s.
Triglyceride (mg/dL) 1139 + 314 141.1 £ 98.0 n.s.
HDL cholesterol (mg/dL) 55.6 £ 12.1 54.8 £ 12.0 n.s.
LDL cholesterol (mg/dL) 101.0 = 18.1 973 + 272 n.s.

* n.s., not significant. All

lipoprotein.
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Fig. 2. According to the test results, the patients’
self-management of diabetes mellitus improved with the
use of ubiquitous healthcare system.
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Fig. 3. The patients’ knowledge of diabetes mellitus were higher in the post-test than the pre-test. The questions included
nutritional therapy (7), exercise (1), complication (1), hypoglycemia (2) and self measurement of blood glucose (SMBG)

(3). (number of questions).
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Fig. 4. The average glucose levels in the study with
HbAlc remained unchanged in both groups.
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