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Abstract

The purpose of this study was to investigate the degree of family support for diabetic patients and the diet therapy practice of patients themselves,
and to analyze the relationship between family support and diet therapy practice and blood glucose control, and thus to prepare basic data for
the development of effective education programs to improve blood glucose control in diabetic patients. The study subjects were 82 patients with
type 1l diabetes, aged over 20 in the Chungbuk area. The gender distribution of subjects was 52.4% males and 47.6% females, and BMI showed
29.3% overweight and 35.3% obesity. Among the 82 study subjects, the relationship between diet therapy related family support and blood glucose
control was examined in 67 subjects who answered practicing diet therapy, and the results showed that the family support score of a group with
excellent blood glucose control was significantly higher than those of groups with fair or poor control (p<0.001) and the correlation between the
two factors was very high (1=0.341, p<0.001). For the relationship between diet therapy practice by patients themselves and blood glucose control,
diet therapy practice of a group with excellent blood glucose control was significantly higher than those of other groups (fair or poor control groups)
(p<0.001) and the correlation between two factors was very high (1=0.304, p<0.001). For other factors influencing blood glucose control, a group
with diabetes education showed significantly better blood glucose control compared to other groups without education (p<0.05). From the above
results, diet therapy practice by patients, family support, and the necessity of diabetes education were confirmed to control blood glucose of diabetic
patients. In conclusion, development and operation of education program should include not only patients but also their family members.
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Introduction

The incidence of diabetes, one of chronic diseases, has been
increasing every year and the 2/3 of the world’s diabetes patients
are distributed in developing countries, among which 70% have
been reported in the Asia-Pacific areas including Korea (Korea
Technology Transfer Center, 2006). If the incidence of diabetes
is increased with the present rate, the number of diabetic patients
in the world will be increased at least to 2-3 times of the current
number by 2025, making diabetes as a worldwide problem.
However, it is more serious in case of our country and according
to the recently reported results of the National Health and
Nutrition Survey of Korea Centers for Disease Control (KCDC,
2009), as of 2007, the number of diabetic patients in the country
was 9.5% of the population and the mortality has increased by
11.6% from 13.5% to 25.1% for the past 10 years (Korea National
Statistical Office, 2006). Such increase of incidence may result
in a serious situation where the number of diabetic patients will
be increased to one in every seven people in the population by
2030 (Korea Technology Transfer Center, 2006). In Korea,
diabetes is one of the 4 major causes of death following cancer,

cerebrovascular disease, and heart disease, and becomes an
important problem in the aspect of national public health due
to hospitalization caused by diabetes, increase of mortality, and
increase of related medical expenses (Lee, 2000).
Complications due to diabetes have become more serious
problems than diabetes itself and the development of such chronic
complications is closely related to high blood glucose levels.
Thus intensive blood glucose control can reduce the mortality
of diabetes by decreasing the development of chronic
complications. Yet the most important practice for controlling
blood glucose in diabetic patients is diet therapy. Diet therapy
is a type of treatment to understand abnormal metabolism of
nutrients and to figure out and manage the relationship between
food intakes and blood glucose levels. For effective blood glucose
control, accurate nutrition information and active practice of diet
therapy by a patient are required. In addition, understanding for
diabetes, providing useful information for patients, and positive
support by family members greatly help patients practice their
diet therapies. Particularly patients with chronic diseases are very
dependent on their family members and are influenced by their
attitudes, (Jeong et al., 1985; Kan 1988), and thus family support
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has been reported to significantly influence the short-term or
long-term recovery of patients with chronic diseases (Kaplan et
al., 1977). As mentioned above, the close relationship between
treatment for diabetes and family function has been confirmed,
but education programs for diabetes performed so far have only
involved patients and seldom included their family members
(Cha, 2004).

Previous studies related to this study have been performed so
far mainly in the areas of nursing and social welfare, and the
contents of those reported studies included family support and
the quality of life of diabetic patients (Cho et al., 2003; Cole
& Chesla 2006; Kim et al., 2007), the relationship between
family support and diet therapy practice of diabetic patients (Jang
1999; Kang et al., 1995; Kim, 1999; Park 2000), the relationship
between family support and blood glucose level (Kim et al.,
2007), and diet therapy practice of diabetic patients and blood
glucose control (Choi, 2001; Lee e al., 2004). However, the
content of diet therapy was not mainly examined in the studies
of such areas and some questions on diet therapy practice were
partly included while investigating ‘self-care performance’ or
‘compliance with sick-role behavior’ (Kang, 2002; Lee 1987
Lee, 2000; Park, 1984). Thus, studies on detailed diet therapy
practice or related family support for controlling blood glucose
levels in diabetic patients have seldom been performed in the
nutritional approach.

Therefore, in this study, the content and degree of family
support related to diet therapy and the diet therapy practice of
patients themselves were investigated in patients with type II
diabetes in the Chungbuk area, and also examined the
relationship among such family support and diet therapy practice
and blood glucose control, and thus tries to prepare basic data
for the development of effective education programs to control
blood glucose levels in diabetic patients.

Subjects and Methods

Subjects and study period

The subjects of this study were hospitalized patients or
outpatients who visited hospitals because of diabetes. The criteria
for the study subjects included both male and female type II
diabetic patients who were over 20 years of age, able to
communicate, had family members, and the survey was
performed for those who could understand the purpose of this
study and agreed to participate in the study. The survey
questionnaire was constructed by investigators on the basis of
previous studies (Gill, 2004; Kang, 2002; Moon, 2004), and the
preliminary survey was performed on 30 diabetic patients
between March 2 and March 30, 2006, and after modification
and supplementation, the main survey was performed for 5
months from April 3 and to August 31, 2006. The self-
administered questionnaire was distributed to diabetic patients

except the elderly who had difficulties in understanding clearly.
In such cases, the investigators read the questionnaire to the
elderly patients and wrote down their answers on the
questionnaire. Among 86 survey questionnaires collected, 4
copies were excluded due to incomplete answers, and a total of
82 copies were used in the data analysis.

Study content and methods

1) Anthropometric measurements

For anthropometric measurement, the medical records of the
patients measured in the hospital were used.

2) Survey questionnaire

Questions for general characteristics included 7 items such as
gender, age, marital status, occupation, monthly income,
education level, and the number of family members, and
questions for diabetes related status included duration of illness,
method of treatment, presence of complications, type of
complications, number of complications, and experience for
exercise and nutrition education. Each of 10 questions were
included for family support related to diet therapy practice and
the patient’s diet therapy practice, which were all measured by
the Likert 4-point scale. For the reliability of the survey
questionnaire, Cronbach’s a coefficient was calculated, and
family support items showed 0.85-0.93 and diet therapy practice
items showed 0.83-0.90.

3) Classification of the subjects based on blood glucose control

Among the subjects who answered to practice diet therapy,
supervising physicians evaluated the degree of controlling blood
glucose levels of individual diabetic patients and classified to
3 groups (excellent, fair, poor) on the basis of medical records
during the 2-month treatment period.

Data analysis and statistical analysis

The frequency and percentage for each survey question were
calculated, and scores for family support and diet therapy practice
were given by using the Likert scale with 4 points for ‘strongly
agree’, 3 points for ‘agree’, 2 points for ‘disagree’, and 1 point
for ‘strongly disagree’, and then the mean and standard deviation
were obtained. For questionnaire items for family support and
diet therapy practice, the results according to the factor analysis
by Varimax rotation method showed that items for family support
were not derived as factors, but two factors (control of food
intakes, restriction on specific nutrients) were derived from items
for diet therapy practice. The X’-test, ANOVA and Pearson’s
Coefficient were calculated to examine the relationship between
family support, diet therapy practice score, and blood glucose
control. Among 82 survey questionnaire used for the analysis,
67 copies answered for diet therapy, which were thus used for
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the verification of statistical significance. For statistical analysis, Table 2. Anthropometric data
SAS 8.2 program was used. ltemns (rl:/lza‘g) lzsgaglt)e ('rl]'ggazl)
Height (cm) 164.6+84" 160.8+17.5
Results Weight (kg) : 66.0i9.g1) 63.8+11.8
<18.5 (underweight) 1(1.2) 2 (2.5) 3 (3.7)
BMI 18.5-22.9 (normal) 15 (18.3) 11 (134) 26 (31.7)
General characteristics of the subjects distribution  23.0-24.9 (overweight) 8 (9.8) 16 (19.5) 24 (29.3)
o ) ) >25.0 (obesity) 19 (23.1) 10 (12.2) 29 (35.3)
The general characteristics of the subjects are listed in Table 7 Mean + SD
1. The gender distribution of subjects was 52.4% males and IN (%)
47.6% females, and the age distribution was high in 50-59 years
(43.9%), and 79.3% were married. The occupation included Table 3. Profiles of diabetic status (n=82)
housewife (23.2%), sales (20.7%), and agriculture (15.8%), and Items N(%)
the monthly income distribution was the highest at one million 1-4.99 35 (42.7)
won and below as 53.7%. For education levels, high school Duration of illness ~ 5-15 27 (32.9)
graduates (34.2%) was the highest, and the number of family (yrs) >15 20 (24.4)
size was the highest at 4~5 (45.1%). average 84x7.8"
diet therapy 2 (2.4)
oral medicine+diet therapy 30 (36.6)
Diabetes related status of the subjects insulin injection +diet therapy 25 (30.5)
Method of treatment . o
oral medicine +insulin+diet therapy 10 (12.2)
1) Anthropometric measurements none 10 (12.2)
The average height and weight of 82 subjects were 164.6 cm other 5 (61)
and 66.0 kg in males and 160.8 cm and 63.8 kg in females, Experience of yes % (21)
R . R Complications no 47 (57.3)
respectively, and BMI (Korean Society for the Study of Obesity, -
retinopathy 12 (26.1)
peripheral neuropathy 11 (23.9)
Table 1. General characteristics of the subjects (n=82) renal disorders 5 (10.9)
Characteristics Group N (%) heart disease 5 (10.9)
Gender male 43 (52.4) Type of complications foot lesion 4 (8.7)
female 39 (47.6) (multiple responses)  periodontal disease 3 (6.5)
<40 7 (8.5) stroke 2 (4.3)
Age (yrs) 40-49 16 (19.5) hypertension 1(2.2)
50-59 36 (43.9) other 3 (6.5)
=60 23 (28.1) total 46 (100.0)
unmarried 3 (3.6) 0 51 (62.2)
Marital status married 65 (79.3) Number of current 1 20 (24.4)
other (divorced, died) 14 (17.1) complications 2 7 (8.5)
professionals 9 (11.0) 3 4 (4.9)
sales 17 (20.7) ' Mean + SD
Occupation agriculture 13 (15.8)
housewife 19(232) 2005) was 18.5-22.9 (31.7%), 23.0-24.9 (29.3%), and over 25.0
other 24 (293) (35.3%) (Table 2).
none 19 (23.2)
Household <100 25 (30.5) 2) Diabetes profiles
ousenold Income
(10,000 won/mo) ;gg ;Zg 12 822 Diabetes profiles are presented in Table 3. The average
300 15 (18.3) duration of 1llr1§ss of the subjects was 84 years and 81.7% _(n=67)
— elementary school 22 (26.8) of the 82 subjects answered diet therfipy. as current @abetes
. middle school 17 (207) treatment. For the experience of complications due to diabetes,
Education level high school 28 (34.2) 42.7% answered ‘yes’ and the type of complications in subjects
> college 15 (18.3) obtained from multiple responses were highest in the order of
-3 36 (43.9) retinopathy (26.1%), peripheral neuropathy (23.9%), renal
Family size (number) 4-5 37 (45.1) disorders (109%), and heart disease (109%), ShOVViIlg the highest

~6 9 (11.0) frequency of retinopathy among diabetes complications. At the
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Table 4. Exercise and education for diabetic (n=82)

Items N(%)
0 29 (34.9)
1 7 (13.2)
frequency/week
2-4 25 (47.2)
Exercise >5 21 (39.7)
walking 46 (86.9)
kind of exercise  climbing 4 (7.5)
Other (swimming) 3 (5.6)
. yes 33 (40.2)
experience
no 49 (59.8)
yes 75 (91.5)
necessity no 0 (0.0
don’t know 7 (8.5)
Education diet therapy 25 (30.5)
oral medicine +diet therapy 26 (31.7)
insulin injection+diet therapy 5 (6.1)
request of L
education content Medicine+insulin injection+ 7 (85)
diet therapy ’
food information 13 (15.9)
complications 6 (7.3)

present time of the study, 62.2% had no complications and 37.8%
had more than one complications.

3) Exercise and diabetes education related status (Table 4)

Among 82 subjects in this study, 34.9% never exercised and
65.1% exercised. The frequency of exercise showed the highest
at 2-4 times/week (47.2%) and then over 5 times/week (39.7%),
and the type of exercise was the highest in walking (86.9%).

40.2% of the subjects experienced diabetes education and
91.5% answered that diabetes education was necessary. For
desirable contents of nutrition education, 76.8% of the subjects
wanted diet therapy, among which oral medicine along with diet
therapy (31.7%) and diet therapy only (30.5%) were high.

mstrongly agree agree mdisagree mstrongly disagree

Advice on food intake control 552

Cooking at home by diettherapy
Cooking by consideringrestricted foods
Advice onrestricted foods at meal time
Advice on diet therapy while eating-out
Encouragement for keepingdiet therapy
Advice onregular meal time

Help with knowledge on diet therapy

Collection and delivery of informaton

Financial support

0% 10% 20% 30% 40% 50% 60% 70% B0% 0% 100%

n=67
Fig. 1. Profiles of family support

Relationship between family support and blood glucose control

1) Family support

As presented in (Fig. 1), the content and degree of family
support showed that questions with higher family support
(strongly agree + agree) included ‘advice for regular meals’
(82.1%) and ‘cooking by considering restricted foods’ (71.5%),
and questions with lower family support included ‘advice for
practicing diet therapy while eating out’ (44.8%) and ‘collection
and delivery of information on diet therapy’ (46.3%).

2) Relationship between family support and blood glucose
control

Based on the evaluation of blood glucose control by
supervising physician, 29.9% (n=20) of the 67 subjects who
answered practicing diet therapy were classified to “excellent”,
38.8% (n=26) “fair” and 31.3% (n=21) were “poor” (Table 5).
The family support scores of three groups according to the degree
of blood glucose control showed that family support score of
a group with ‘excellent’ blood glucose control was higher than
those of groups with ‘fair’ or ‘poor’ control in 8 out of 10

Table 5. Relationship between family support and blood glucose control of subjects

Blood glucose control practice

Content of family support - F-value
Excellent (n=20) Fair (n=26) Poor (n=21)

Advice on food intake control 2.8+0.6™ 2.7+0.6° 2.3+0.5° 3.15*
Cooking at home by diet therapy 29+0.6% 25+0.7% 21+05° 7.58**
Cooking by considering restricted foods 3.0+0.7° 25+06° 22+05° 7.68***
Advice on restricted foods at meal time 3.2+05° 2.8+0.7% 25+05° 7.22*
Advice on diet therapy practice while eating-out 27+0.6% 25+06™ 22+05° 3.27¢
Encouragement for keeping diet therapy 27+0.7% 27+0.7% 24+05° 1.85
Advice on regular meal time 3.0+0.6° 3.0+0.6° 27+05° 2.75*
Help with knowledge on diet therapy 3.0+0.6° 26+0.8® 23+0.6° 5.28*
Collection and delivery of diet therapy information 28+0.5% 28+0.7% 24+05° 3.28*
Financial support 29+0.6% 27+0.8 2.6+0.5° 1.02
Total 29+0.5% 2.7+0.6% 24+03° 6.15%**
¥ Mean + SD

® Different superscripts within a row are significantly different from each other at a=0.05 as determined by Duncan’ s multiple range test,

*p<0,05, ** p<0,01, **p<0.001 by ANOVA test
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questions on family support (Table 5). Among them, ‘cooking
by considering restricted foods’ showed the greatest difference
between groups (p<0.001). Also, the correlation by Pearson’s
Coefficient between all family support scores and blood glucose
control showed high correlation (1=0.341, p=0.0002).

Relationship between diet therapy practice and blood glucose
control

1) Diet therapy practice

Ten question items for diet therapy practice were asked to 67
subjects who answered practicing diet therapy and the results
showed that questions with positive responses (strongly agreet
agree) included ‘restriction on taking simple sugars’ (74.6%) and
‘trying to take dietary fibers’ (70.1%), while questions with lower
diet therapy practice included ‘restriction on food intakes while
eating out’ (32.9%) and ‘control of meal intake according to
exercise’ (38.8%) (Fig. 2).

Estrongly agree

agree Mdisagree M strongly disagree

keeping meal time

keeping food intake

control of food intakes while eating-out
control on snacks

control on food intakes by exercise
restriction on fat and cholesterol
restriction on sodium intake

restriction on simple sugars intake
tryingto take more dietary fibers

eating a variety of foods

0% 10% 20% 30% 40% 50% 60% 70% B0% 90% 100%

n=67
Fig. 2. Profile of diet therapy practice

Table 6. Relationship between diet therapy practice and blood glucose control

2) Relationship between diet therapy practice and blood
glucose control

The diet therapy practice scores of the three groups according
to the degree of blood glucose control (Table 6) showed that
the score of a group with ‘excellent’ blood glucose control was
higher than other groups in all of 10 question items. Also, the
correlation by Pearson’s Coefficient between diet therapy practice
and blood glucose control showed high correlation (r=0.304,
p=0.0007).

Other factors related to blood glucose control

The results of X2 test for identification of other factors affecting
blood glucose control, showed that gender, age, monthly income,
education level, number of family members, BMI, and exercise
frequency were not related to blood glucose control, but only
the experience of diabetes education was related to blood glucose
control (Table 7). The rate of excellent blood glucose control
in subjects who received diabetes education was 46.7% while
that in subjects with no nutrition education was 16.2%,
demonstrating significantly excellent blood glucose control in
groups with diabetes education compared to groups without
education (p<0.05).

Table 7. Relationship between experience of education and blood glucose
control

N(%)
Blood glucose control practice
Education  Excellent Fair Poor Total X’-test
(n=20) (n=26) (n=21)
Yes 14 (46.7) 11 (36.7) 5 (16.6) 30 (44.8) 8,94+
No 6 (16.2) 15 (40.6) 16 (43.2) 37 (55.2)
*p<0.05

Blood glucose control practice

Contents of diet therapy practice - F value
Excellent (n=20) Fair (n=26) Poor (n=21)

keeping meal time 31+0.7" 26+0.6° 26+05° 452

keeping food intake 3.1+0.8° 23+0.5° 24+07° 8.27**
Control of control of food intakes while eating-out 27+0.7° 22£05 21205 556
food portion

control on snacks 2.8+0.8° 25+0.8° 24+0.6° 1.62

control on food intakes by exercise 27+06° 24+0.6% 21+04° 5.46**

subtotal 29+05° 24+04° 23+0.3° 9.99**

restriction on fat and cholesterol intakes 31+0.7° 27+0.7% 25+05° 4.27*

restriction on sodium intake 32+0.7° 27+0.6° 26+06° 5.91*
Restriction - . . a b b ek

e . restriction on simple sugars intake 3.5+0.5 29+0.7 2.6+0.6 1017

on specific nutrients

trying to take more dietary fibers 33+0.6° 28+0.7° 25+06° 9.50**

eating a variety of foods 28+0.7° 23+0.5° 22+06° 6.20**

subtotal 32+05° 27+04° 25+0.3° 16.55**
Total 31+04° 26+0.3" 25+02° 18.85***
Y Mean + SD

® Different superscripts within a row are significantly different from each other at a=0.05 as determined by Duncan’ s multiple range test,
*p<0.05, ** p<0.01, ** p<0,001 by ANOVA test
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Discussion

In the content and degree of family support of diabetic patients
examined in this study, the question with highest family support
was ‘advice for regular meals’ (82.1%) and the questions with
lower family support were ‘advice for practicing diet therapy
while eating out’ (44.8%) and ‘cooking at home by diet therapy’
(50.7%). These results were similar to those from the study by
Kim (1999), in which the question item with highest family
support was ‘advice when skipping the meals’, suggesting that
family members generally cooperate diabetic patients to keep
their meal time. Results from these two studies were similar in
question items with lower family support, and the lowest question
was ‘cooking by family members considering diet therapy’. Also,
in the study of Kang et al. (1995), the lowest score came from
the item ‘family members always prepare the meal based on food
exchange table for diabetics’. From the above study results, it
is considered that sufficient education on cooking methods based
on the food exchange table is needed for family members who
prepare meals for diabetic patients during the diabetes education.

Studies about the influence of family support on blood glucose
control of diabetic patients have been rarely performed until now.
Among reported studies, Kim ez al. (2007) showed no significant
correlation between family support scales and blood glucose
levels but a significant relationship between some of sub-scales
and postprandial (2 hr. after meal) blood glucose level, suggesting
family support as an important factor in blood glucose control
of diabetic patients. In this study, the results of family support
scores of the three groups according to the degree of blood
glucose control to examine the relationship between family
support and blood glucose level showed that the family support
score of a group with ‘excellent’ blood glucose control was
higher than those of groups with ‘fair’ or ‘poor’ control in 8
out of 10 questions on family support. Also, the correlation by
Pearson’s Coefficient between all family support scores and
blood glucose Control showed high correlation (1=0.341,
p=0.0002). This means that family support can influence blood
glucose control of diabetic patients.

For the degree of diet therapy practice of diabetic patients
themselves, question items with higher degree of practice were
‘restriction on taking simple sugars’ (74.6%) and ‘trying to take
dietary fiber’ (70.1%), while questions with lower degree of
practice were ‘restriction on food intakes while eating out’
(32.9%) and ‘control of meal intake according to exercise’
(38.8%), demonstrating that the practice rate of restriction for
specific nutrients was high but that for controlling food intakes
during eating out or exercise was very low. In the studies of
Yoo (1988) and Lee (2000), patients restricted their favorite foods
or beverages to some degrees by themselves but showed the
lowest score on the question item ‘control of food intake by
oneself using food exchange table’, which was similar to the
result of this study showing the lack of ability of patients to
control their food intakes by themselves. On the other hand, Lee

et al. (2004) investigated the influence of diabetes education on
diet therapy practice of diabetic patients, in which keeping food
intakes and the use of food exchange table were significantly
higher among diet therapy practices after diabetes education, and
the degree of diet therapy practice became higher particularly
when the practice through diabetes buffet was additionally
provided (Lee & Lee, 2007), demonstrating the importance of
diabetes education in the practice of diet therapy of diabetic
patients.

For the relationship between diet therapy practice of diabetic
patients and blood glucose level, the diet therapy practice scores
of the three groups according to the degree of blood glucose
control showed that the score of a group with excellent blood
glucose control was the highest in both of two factors (control
of food intakes, restriction on specific nutrients) of diet therapy
contents (p<0.001), and showed significantly higher practice
scores in 9 out of 10 question items for diet therapy practice.
In particular, question items such as ‘restriction on taking simple
sugars’, ‘trying to take dietary fibers’ and ‘keeping food intakes’
showed much higher practice scores in groups with excellent
blood glucose control than those in groups with fair or poor
control (p<0.001). Also, the correlation by Pearson’s Coefficient
between diet therapy practice and blood glucose control showed
high correlation (=0.304, p=0.0007). From the above results, diet
therapy practice are known to affect the blood glucose control
of diabetic patients, but unable to compare with other study
results because no previous studies that can be directly
comparable were found.

For other factors affecting blood glucose control, a group which
received diabetes education showed better results in blood
glucose control than groups without education (p<0.05). There
are many studies on the effects of diabetes education, among
which the study of Lee e al. (2004) showed significantly higher
scores in 8 question items such as the necessity of diet therapy
after diabetes education, principles of diet therapy, nutrient
composition of foods, carbohydrate content of foods, prescribed
daily calorie, food exchange unit for the prescribed calorie,
exchange unit for grain group, and exchange for fruit group. In
addition, postprandial blood glucose level at 2 hours after the
meal was significantly decreased after diabetes education
(p<0.001). Also, in the study about the effect of nutrition
counseling on blood glucose and diet of patients with type II
diabetes (Lee & Lee, 2007), the fasting and postprandial blood
glucose levels were significantly decreased after nutrition
counseling on diabetes. Also, Choi (2001) reported that a
negative correlation between glycosylated hemoglobin and the
number of diabetes education, suggesting that diabetes education
helps blood glucose control, and the effect of diabetes education
on blood glucose control is also confirmed in this study.
However, for the experience of diabetes education of subjects
in this study, about 60% of the subjects had no experience of
diabetes education and 91.5% of the subjects answered that
nutrition education for diabetes control is necessary; suggesting
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that even subjects who had no experience of diabetes education
strongly felt its necessity.

The exercise status of subjects in this study showed that 65.1%
exercised and 34.9% never exercised. This exercise rate is higher
than 51.3% in the study of Park et al. (1988) and 56.3% in the
study of Choi (2001) but lower than 74.2% in the study of Kim
(2002). The type of exercise showed the highest rate in walking
(86.9%) and the frequency of exercise was the highest at 2-4
times/week (47.2%) and then over 5 times/week (39.7%). In
particular, because diabetic patients using insulin have fewer
chances for complications and longer healthy life if exercise
regularly, it is necessary to educate patients to exercise regularly
for the prevention of complications and the management of
diabetes exercise. In the study of Lee et al. (2004) in which
changes of exercise habits were measured in diabetic patients
after diabetes education, the frequency of exercise was
significantly increased after education and the degree of obesity
was significantly decreased, and body weight, systolic blood
pressure, and diastolic blood pressure tended to be decreased.
Also in another study (Lee & Lee, 2007), the frequency of
exercise was significantly increased after nutrition counseling on
diabetes (p<0.01), suggesting that it is necessary to include
exercise in diabetes education for proper diabetes management.
In this study, it was also expected that exercise would give
positive influence on blood glucose control, but these two factors
were not related. It is thought that it was unable to perform
detailed analysis because only the type of exercise and the
amount of exercise per week were examined in the study and
the intensity and duration of exercise were not studied. Thus it
is necessary to perform more detailed investigation on exercise
in diabetic patients and to analyze the relationship with blood
glucose control in future research.

From the above results, it has been known that blood glucose
control of diabetic patients is greatly influenced by family
support, diet therapy practice, and the experience of diabetes
education. Therefore, measures to increase family support of
diabetic patients should be prepared for the improvement of blood
glucose control in diabetic patients. However, to be realistic, the
percentage of patients who received diabetes education was about
40% in this study, and the percentage of family members
participating in diabetes education was as low as 18.4% (Kim
et al., 2007), it is urgently needed to develop and expand the
contents of diabetes education programs including not only
patients themselves but also their family members. Thus on the
basis of these results, it is suggested that the contents such as
the control of food intakes during eating-out or exercise, the
necessity of exercise, the intensity of exercise and the amount
of exercise per unit time should be included for patients
themselves, and the contents such as cooking practice using food
exchange table, overall diet therapy and drug therapy(including
insulin therapy) should be included for family members.
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