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Effect of an Individually Tailored Program Based on
Self-Measurement of Blood Glucose on Health Behavior
and HbAlc in Diabetes and Pre-diabetes Patients
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= Abstract =

Objective: This study was to evaluate the effectiveness of an individually tailored program based on
self-measurement of blood glucose on health behavior and HbAlc in diabetes and pre-diabetes patients.

Methods: The program consisted of seven sessions for 12 weeks which were carried out every two weeks.
Almost all sessions were progressed on untact method except for the first and last session. The 71 subjects
were assessed for their knowledge of diabetes, health behavior, the experience of self-measurement of blood
glucose, body mass Index (BMI) and hemoglobin Alc (HbAlc) at before and after the program. They were
also evaluated on their degree of utilization of blood glucose measurements after the program.

Results: Each mean score on their knowledge of diabetes, health behavior and the experience of
self-measurement of blood glucose was significantly increased from 14.77, 25.50, and 2.70 to 15.41, 28.40,
and 4.81, respectively. Each mean score on both BMI and HbAlc (n=53) was significantly decreased from
24.47kg/m2 and 7.27% to 24.01kg/m2 and 6.67%, respectively. The post-HbAlc had a significant negative
correlation(r=-0.415) with the degree of utilization of blood glucose measurements. The degree of utilization
of blood glucose measurements had a significant positive correlation(r=0.581) with post-health behavior.

Conclusions: The program shows effectiveness in improving HbAlc in Type 2 diabetes and pre-diabetes
patients. The post-HbAlc might be related to the degree of utilization of blood glucose measurements which

might be related to the health behavior.

Key words: Blood glucose, Diabetes mellitus, Health Education
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Table 1. Schedule of an individually tailored program based on self-measurement of blood glucose

Method

Educator

Contents

Order

- Assessment of general characteristics and family history

- How to measure blood sugar
- How to use ‘Songareedm’ app

face-to—face

nurse

lst

by phone

nurse

- Symptoms of hypoglycemia and how to deal with it and

- How to take medications correctly

2nd

by phone

dietitian

- Calculate a daily calorie requirement

N
)
= M
= b
5 83
5 .=
B .9 o
=
Q em
= 1%6
. &)
e °Z
S oo O
| |

3rd

by phone

dietitian

- How to switch a food according to exchange rules

- Divide a daily calorie requirement by meal

- How to keep a meal diary

- Food exchange table

4th

by phone

dietitian

- Explaining meal types according to Can-pro’s analysis
results and finding improvements together

5th

by phone

nurse

- Description of the prevention of complications of diabetes
such as foot care, eye check-up and vaccinations

6Lh

face-to-face

nurse

- Overall re-education

7
Can-pro: computer aided nutritional analysis program 5.0.
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. Participants
Analysis Types [ n=81 ]

|
I l

- Characteristics Completers Dropout
- Paired T test of BMI n=71 n=10

|
I I

- Paired T test of Kn, H_B, Survey completers Who missed survey
E_SMBG n=70 n=1

| |
! L

Who took both pre Who missed post
- st Paired T test of HbATc and post HbA1c test HbAlc test
n=67 n=4
- 2 Paired T test of HbAlc NMC_SM The rest of NMC_SM
- Pearson correlation of
*post indicators n=53 n=14

Figure 1. Flow chart for the process of analysis and the number of subjects involved in each analysis.
BMI: body mass index.
Kn: knowledge of diabetes.
H_B: health behavior.
E_SMBG: experience of self-measurement blood glucose.
D_U_BGM: degree of utilization of blood glucose measurements.
NMC_SM: who had no medication change during the program and took the same method on both pre
and post HbAlc test.
“Post indicators: post-Kn, post-H_B, post-E_SMBG, D_U_BGM, post-BMI, post-HbAlc.
n: number of subjects involved in each group.

A 1 THES I A G A SR
30% =SktH(Table 2).
oAkt 719 9] HiFthol= 506419, Wi 2 Tar X242 APH 14774, AFS 1541802
gy Aus s il 2z eoed, TSI SRR AEe AR
55549t} o5 & WAl 539(74.6%), A= 25504, AFS 28407 o2 ol Al(p<0.01) =
187 (254%)0] At} D 7p=2 S 7hd Py Zhetslom Aprtdg S44dE AP 2705 1A
% Puy Aw) e 27 336, 49 AHF ASldeR s Alp<00) S7ts
(2869%)01Ath D Shato] Wan SHI|7re AAFA T AP 2447kg/mi, AFE 24.01kg/m
59 julo] 491%% 44 Born theom 10~  OF FsIE<00D Fastith Fakd sz
o0ud mluke] 21.19%ST) EukAsle] Ao Ty 12 AAL -2 =67 = AR, AR7F 24
2 gus Ao sha} BEo|A malolu)l o] AF Z}y 7.38%, 6.73%Z 23 A(p<0.01) ZAsIA
ANAG =S g Eukale Aos b wor, 28 AAX -3 A 05 = AR, ARFTE 7
oz=go tyuw satel Wy AuA sz} Zy 7.27%, 667%% 23HA(p<0.01) 743
getga FAee gny st wgtw ¢ THTable 3).
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Table 2. Characteristics of study subjects

Variables Diabetes Pre-diabetes Total
(n=57) (n=14) (n=71)
Agel(years)” 606 + 84 555 * 55 596 + 81
Family history of diabetes 33 (57.9) 4 (286) 37 (52.1)
Sex
Male 42 (73.7) 11 (786) 53 (74.6)
Female 15 (26.3) 3(214) 18 (25.4)
Duration of diabetes(years)
None - 14 (100.0) 14 (19.7)
<5 28 (49.1) 28 (394)
5< and <10 9 (15.8) 9 (12.7)
10< and <20 12 (2L1) i 12 (169)
20< 8 (14.0) 8 (11.3)
Other diseases
None 7 (12.3) 4 (286) 11 (155)
Hypertension 9 (15.8) 107D 10 (14.9)
Dyslipidemia 19 (33.3) 2 (14.3) 21 (296)
Hypertension+Dyslipidemia 22 (386) 7 (50.5) 29 (40.9)
Drinking 31 (54.4) 7 (50.0) 38 (535)
Smoking 15 (26.3) 1 (71 16 (22.5)
Exercise 50 (87.7) 8 (57.1) 58 (81.7)
Body mass index(kg/m’)" 245 + 28 243 + 26 245 + 28
HbA1c(%) 75+ 1.3 70 £ 05 74+ 12

n: number of subjects involved in each group.
“Shown data are mean*standard deviation.
The number in parentheses refer to percent.

Table 3. Mean scores on knowledge of diabetes, health behavior, experience of self-measurement

blood glucose, body mass index and HbAlc at before and after the program

Index (unit) N Pre Post P-value'
Knowledge of diabetes (score) 70 1477 £ 2.18 1541 + 1.99 <0.01
Health behavior (score) 70 2550 £ 4.12 2840 £ 3.82 <0.01

Experience of self-measurement blood

glucose (score) 70 270 £ 1.97 481 £ 1.16 <0.01
Body mass index (kg/m’) 71 2447 + 276 2401 + 259 <0.01
HbAlc (%) 67 738 + 1.22 6.73 + 0.98 <0.01
HbAlc (%) 53 727 £ 1.05 6.67 £ 0.83 <0.01

N: number of subjects used for analysis.

Shown data are meantstandard deviation.

“Who had no medication change during the program and took the same method on both pre and post HbAlc test.
' By paired t-test.
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-0.021

0.126
-0.415"

D_U_BGM

0.164
0.025

0.076

E_SMBG

-73 -

0.104

0.581"
-0.036
-0.313"

HB

0.260
0.493"

0.028
-0.129

Kn: knowledge of diabetes.
H_B: health behavior.

0.241
oree of utilization of blood glucose measurements.

perience of self-measurement blood glucose.
BMI: body mass index.

D_U_BGM: de

measurements, post—body mass index and post-HbAlc on 53 people who were involved

post—experience of self-measurement blood glucose, degree of utilization of blood glucose
in 2nd analysis of HbAlc

E_SMBG

BMI

Table 4. Pearson correlation coefficient between post-knowledge of diabetes, post—health behavior,
D_U_BGM

P<0.001, T P<0.01, ¥ P<0.05.

E_SMBG: ex

HB
HbAlc
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