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Background: Diabetes is a disease with high social burdens and is expected to increase gradually. A long-term
management is essential for the treatment of diabetes, requiring patient self-cares. Diabetes education is important
for such self-cares, but it does not sufficiently take place. In addition, little studies have been conducted on the bar-
riers to the completion of diabetes education. This study, thus, aimed to analyze the factors related to the comple-
tion of diabetes education and investigate its barriers.

Methods: Of 50,405 respondents to the fourth and fifth Korea National Health and Nutrition Examination Survey, a
total of 3,820 were selected for the analysis, excluding those aged 29 or younger and those with missing values. The
completion of diabetes education was set as a dependent variable and an analysis was made on the factors that af-
fect the dependent variable. A multivariable logistic regression was employed for the analysis.

Results: Lower educational level was associated with less diabetes education, and the degree of diabetes education
was lower in the group with male, the group that didn’t have a family history or was not aware of a family history,
the group that was not currently aware of diabetes and the group without a spouse. There was no difference in the
completion of diabetes education by underlying diseases, family income level, age, residing area, economic activity
status, insurance coverage, smoking, and drinking.

Conclusion: Diabetes education is of importance for the treatment and management of diabetes. Currently, how-
ever, diabetes education is not sufficiently carried out in Korea. The completion rate of diabetes education was low
in male, patients without or not knowing a family history, patients who were not currently aware of their diabetes,
patients without a spouse, and patients with low educational level. Therefore, encouraging these patients to take
the education will be a more effective approach to increase the completion rate of diabetes education.
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INTRODUCTION

Diabetes mellitus is increasing throughout Korea. For example,
in the 1970s, the prevalence of diabetes in Korea was approxi-
mately 1.5%;" however, the prevalence of diabetes has contin-
ued to increase and, by 2010, the prevalence of diabetes among
those aged 30 or older reached 10.1% (approximately 3.2 mil-
lion cases). Furthermore, the number of cases is expected to
continue to increase and reach 6 million by 2050.?

Diabetes is the fifth leading cause of death in Korea and
causes both cerebrovascular and cardiovascular diseases (also
major causes of death).” In addition, 19.2% of medical expen-
ditures made by the National Health Insurance are used for the
treatment of diabetes. Furthermore, patients with diabetes
have expenditures 4.6 times higher than that of the general
population.”

In addition to high mortality and costs, diabetes is a chronic
disease that requires long-term management. Today, patient
self-care (including blood glucose self-monitoring, proper diet,
appropriate medication and insulin use, physical activity, and
foot care) has become an essential part of treatment for diabe-
tes” and diabetes education is important for patients in per-
forming such activities.

The effect of diabetes education has been documented in
several studies. Previous studies have suggested that diabetes
education is associated with enhanced disease-related knowl-
edge and self-care behavior, improvement of glycosylated he-
moglobin, weight loss, and cost reduction.®'® Furthermore, in
1998 the World Health Organization stated that patients are en-
titled to receive education on diabetes'” and the American Dia-
betes Association as well as the Korean Diabetes Association
have pointed out that education is an important part of treat-
ment.'™

Although the need for diabetes education is increasing, edu-
cation is often overlooked in Korea. According to a study based
on data from 2007 and 2011, the percentage of patients who
had received diabetes education was 15% to 39.4%.*'¥) In con-
trast, the percentage of patients who had received diabetes ed-
ucation in 1998 and 2005 in the US was 45% and 53.1%, respec-
tively.'” Currently, less than half of diabetic patients in Korea
receive education, a rate lower than that of the US.

Previous studies have suggested that several barriers are as-
sociated with diabetes education, including geographical dis-
tance, area of residence, cost issues, scheduling conflicts, feel-
ing that education is unnecessary, health issues, and hearing
impairments,'®'® as well as being male, having a disability, and
level of education.?*"* However, the previous studies were
based on surveys of diabetic patients or those who were in-
volved in diabetes education and showed inconsistent results.
Moreover, few studies have been conducted to assess the barri-
ers to the completion of diabetes education in Korea.
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Education is important for diabetes because self-care is es-
sential for the disease. However, diabetes education in Korean
is often overlooked and frequently not offered. Furthermore,
research on the cause of the disease is limited. Thus, using a
nationally representative sample from the Korean National
Health and Nutrition Examination Survey (KNHNES), this
study aimed to investigate the factors associated with the com-
pletion of diabetes education and to determine who requires
this education in Korea.

METHODS

1. Materials and Data Collection

The analysis of this study was based on the data from the
fourth and fifth KNHNES conducted from 2007 to 2012. The
KNHNES is based on Article 16 of the National Health Promo-
tion Act and has been conducted annually since the fourth
KNNHNES.

A total of 50,405 participants responded to the 4th and 5th
KNHNES. Participants who were 29 years old or younger
(n=17,211) and participants who were not diabetic (n=26,597)
were excluded from the sample. An additional 2,991 respon-
dents with missing data on any variable were exclude. There-
fore, data for 3,606 participants were included in the analyses

(Figure 1).
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Figure 1. The study population framework.
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2. Measures and Methods
1) Health survey

An interview-style questionnaire was used in the KNHNES
health survey to measure education, economic activities, and
morbidity. Health behavior domains, such as smoking and
drinking, were measured by a self-administered questionnaire.
This study also examined age, gender, body mass index (BMI),
educational level, smoking, drinking, area of residence, under-
lying disease presence, physical activity, marital status, eco-
nomic activities, insurance coverage, family history of diabetes,
and the awareness of diabetes presence.

Implementation of diabetes education was measured by
subjective responses to whether or not participants had com-
pleted any diabetes education. The type of education was not
measured and patients who completed diabetes self-education
were excluded from this study.

(1) Socioeconomic factors and lifestyle risk behaviors

Socioeconomic factors such as age, gender, level of education,
family history and household income were examined. Level of
education was categorized into 4 groups: university graduation
or higher, high school graduation, middle school graduation,
and elementary school graduation or lower. The measure of
family history used in the KNHNES assessed the status of par-
ents and siblings.

Income level was analyzed based on the quartiles of partici-
pant household income. Area of residence was defined as dong
or eup/myeon.

Marital status was determined based on the presence of a
spouse and employment status was based on current working
status. Insurance coverage was assessed by whether partici-
pants had medical insurance or medical care assistance. Pri-
vate insurance was also measured.

Lifestyle risk behaviors, such as drinking, smoking, and lack
of physical activity, were also considered. Drinking was divided
into two groups: nondrinkers (i.e., those not currently drinking
or who have had less than 1 drink per month for the past 1
year) and drinkers (i.e., those who have had more than 1 drink
per month for the past 1 year). Smoking was also categorized
into 2 groups: current smokers and former/nonsmokers. Phys-
ical activity was assessed using the Korean version of the Inter-
national Physical Activity Questionnaire (IPAQ) short form.
The IPAQ was used to calculate the metabolic equivalent of
task minutes per week.

(2) Diabetes and underlying disease status

Patients were defined as having diabetes if they answered that
they were diabetic, had a fasting glucose of 126 or over on a
blood test, or had glycosylated hemoglobin level of 6.5 or over.
Other underlying diseases included hypertension, hyperlipid-
emia, stroke, myocardial infarction or angina, and chronic re-
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nal failure. Items were measured by disease prevalence ques-
tionnaires. These items were combined into two groups for the
analysis: underlying disease (those who had at least one of the
underlying diseases) and no underlying disease (those with no
underlying disease).

2) Physical measurements and blood testing

Weight and height were measured according to standardized
methods by skilled examiners and used to calculate BMI.
Blood tests for glycosylated hemoglobin and fasting glucose
(measuring the plasma glucose after 8 hours of fasting) were
also used.

3. Analysis Methods

The analyses for this study was performed only for patients
with complete data. Patients who had missing values on any
variable in this study were excluded. After weighting the data, a
chi-square test and a t-test were used to assess the relationship
between the relevant variables and completion of diabetes ed-
ucation. All variables that reached significance in the univari-
ate analysis were entered in the multivariable logistic regres-
sion. No multicollinearity between the variables was found.
Statistical significance was set at P < 0.05. All analyses were per-
formed using Stata for Windows ver. 12.0 (Stata Co., College
Station, TX, USA).

RESULTS

1. General Characteristics of Subjects

The final sample was restricted to 3,606 participants. According
to the data from the 2007-2012 KNHNES, the percentage of
those who received diabetes education was approximately
15.5%. The univariate analysis showed that the completion of
diabetes education was significantly associated with age, family
income, educational level, area of residence, family history,
marital status, physical activity, and awareness of having diabe-
tes. However, gender, underlying disease status, drinking,
smoking, BMI, economic activities, and insurance coverage
were not significantly associated with completion of diabetes
education (Table 1).

2. Factors Correlated with the Completion of Diabetes
Education

All variables in the univariate analysis with P <0.25 were in-
cluded in the multivariable logistic regression analysis. The
completion of diabetes education was significantly correlated
with gender, marital status, family history, awareness of having
diabetes, and educational level. Females reported receiving
more diabetes education than males (odds ratio [OR], 1.33;
P=0.04) and married participants received more diabetes edu-
cation than those who were not married (OR, 1.39; P=0.02).
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Table 1. General characteristics of study subjects (n=3,606)

Diabetes education

Characteristic P-value*
No Yes
Age (y) 59.62 £13.11 57.634 £12.29 0.02
Sex 0.11
Male 83.68 16.32
Female 85.88 14.12
Body mass index (kg/m?) 24.87 £3.78 24.89+3.38 0.92
Marital status <0.01
With spouse 89.46 10.54
Without spouse’ 83.56 16.44
Education <0.01
<Elementary school 90.12 9.88
graduate
Middle school 85.16 14.84
graduate
High school graduate 82.25 17.75
> College graduate 75.29 24.70
Household income 0.015
1st quartile 87.38 12.62
2nd quartile 84.37 15.63
3rd quartile 86.21 13.79
4th quartile 84.83 1517
Region 0.069
Urban 84.07 15.93
Rural 87.49 12.51
Employment status 0.54
Active 85.38 14.62
Inactive 84.42 15.58
Smoking 0.57
Former smoker and 84.68 15.32
nonsmoker
Present smoke 85.73 14.27
Drinking 0.92
Nondrinker and <1 84.97 15.03
glass/mo, recent 1y
>1 glass/mo, recent 1y 84.82 15.18
Physical activities* 2,139.85+3,625.89 2,404.80+£3,154.91 0.16
Underlying disease® 0.18
Yes 84.03 15.97
No 86.15 13.85
Family history <0.01
Yes 79.56 20.44
No or unknown 86.31 13.69
Perception of diabetes <0.01
mellitus
Known 79.91 20.09
Unknown 94.46 5.54
Insurance 0.259
National health aid 85.13 14.87
Medical aid 81.47 18.53
Private insurance 0.57
Yes 97.81 219
No 85.37 14.63

Values are presented as mean £ SD or %.

*By t-test for continuous variables; ? test for categorical variables. 'Divorced-+berea
ved+separated-+single. *Used the Korean version of the International Physical Activity
Questionnaire short form to calculate metabolic equivalent of task minutes per week.
SHypertension, dyslipidemia, stroke, myocardial infarction or angina, chronic kidney
disease.
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Table 2. Odds ratios (95% confidence intervals) for diabetes education by multiple
factors

95%

Variable 0dds ratio Confidence interval P-value*
Age 0.99 (0.984-1.010) 0.74
Sex

Male 1

Female 1.33 (1.014-1.764) 0.04
Marriage

Without spouse’ 1

With spouse 1.39 (1.008-1.939) 0.02
Region

Urban 1

Rural 0.89 (0.649-1.224) 0.32
Underlying disease*

No 1

Yes 1.09 (0.829-1.434) 0.48
Family history

No or unknown 1

Yes 1.39 (1.044-1.857) 0.02
Perception of diabetes mellitus

No 1

Yes 5.49 (3.659-8.222) <0.01
Education

<Elementary school graduate 1

Middle school graduate 1.57 (1.065-2.325) 0.023

High school graduate 2.36 (1.638-3.396) <0.01

> College graduate 419 (2.631-6.687) <0.01
Household income

1st quartile 1

2nd quartile 1.003 (0.719-1.398) 0.98

3rd quartile 0.68 (0.464-1.007) 0.055

4th quartile 0.91 (0.629-1.323) 0.63

Analyzed by multivariable logistic regression.

*By t-test for continuous variables; ? test for categorical variables. 'Divorced+berea
ved+separated+single. *Hypertension, dyslipidemia, stroke, myocardial infarction or
angina, chronic kidney disease.

Subjects with a family history of diabetes received more diabe-
tes education than those without a family history of diabetes/
those who did not know if they had a family history of diabetes
(OR, 1.37; P=0.02). In addition, those who were aware of their
diabetes received more diabetes education than those who
were not (OR, 5.49; P<0.01) (Table 2).

A statistically significant association was found between ed-
ucation level and diabetes education. The groups with had
completed middle school (OR, 1.57; P=0.023), high school
(OR, 2.36; P<0.01), or university or more (OR, 4.19; P<0.01) re-
ceived more diabetes education compared to the group who
had completed elementary school or less. However, comple-
tion of diabetes education was not significantly associated with
physical activity, underlying disease, family income, age, area
of residence, employment status, insurance coverage, smoking,
or drinking.

DISCUSSION

An analysis of the nationally representative KNHNES data sug-
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gested that only about 15% of patients with diabetes in Korea
received diabetes education, results that are similar to those
found in previous studies conducted with the KNHNES data.'”
In addition, this study showed that those with higher education
received more diabetes education, findings that are also consis-
tent with those of a previous study.?” For example, the present
study revealed that those with university graduation or higher
received more diabetes education compared to those with ele-
mentary graduation or lower. Previous studies have suggested
that illiteracy or a low reading comprehension level is a barrier
to the completion of diabetes education. For example, one
study has shown that low educational level, low reading com-
prehension level, and high level of educational materials can
be a barrier to the completion of diabetes education.? Another
study has indicated that the barriers to the completion of dia-
betes education included a lack of information on diabetes ed-
ucation and not knowing about the need for the education.'®

The results also showed that the group with the lowest edu-
cational level received less diabetes education. This may be be-
cause physicians may hesitate to prescribe a diabetes educa-
tion program over concerns about the ability of those with a
lower educational level to fully understand diabetes education.
The lower educational level group may also have received less
diabetes education because the group was not provided with
information regarding the importance of a long-term manage-
ment in diabetes and did not fully recognize the importance of
diabetes education.

This study also found that females received more education
than males. Previous studies have also suggested that being
male is a barrier to the completion of diabetes education.?*?"
These previous studies have revealed that physicians are more
likely to recommend diabetes education to females than to
males; however, according to KNHNES data, men used more
medical resources (e.g., medical check-ups) than women.
However, given the limited amount of information included in
the KNHNES, we were not able to further examine why females
completed diabetes education more than males. Further stud-
ies are needed in Korea to investigate the differences in the dia-
betes education completion rates between male and female
diabetes patients.

Those with a family history of diabetes also received more
diabetes education. Close family members with diabetes may
share information regarding the management and treatment of
diabetes, including recommendations for diabetes education.
In addition, even if one family member is exposed to diabetes,
the family may become more interested in the disease and seek
more education. This may explain why family history is related
to receiving diabetes education.

Marital status was also related to diabetes education, and pa-
tients with a spouse received more diabetes education than
those without a spouse. However, contrary to the findings of
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this study, a study conducted in the US suggested that non-
married people receive more education for diabetes than mar-
ried people.”” However, this may be related to national and cul-
tural differences. For example, a past study with Mexican
American families found that family support is essential to the
management of patient self-care.”” This may help explain the
why married patients received more diabetes education in this
study. If a close family member, such as a spouse, is interested
in the health of the patient, the completion rate of diabetes edu-
cation may increase.

In this study, the percentage of those who were not aware of
having diabetes was 71.9%. Howevet, a previous study reported
that the rate of awareness of diabetes was 73.4%.? This differ-
ence may be attributable to the exclusion of diabetes patients
with missing values. An analysis between the completion of di-
abetes education and the awareness of having diabetes indi-
cated that those who were aware of their diabetic condition re-
ceived more education for diabetes. This suggests that those
who are not aware that they have diabetes need to be informed
of their status, treated, and educated. Nationwide examinations,
thorough explanations of the examination results, and follow-
ups may help.

This study has some limitations. First, the cross-sectional na-
ture of this study does not allow investigations regarding cau-
sality. In addition, there may be a potential for recall bias as the
surveys depended on the memory of the subjects. Second, the
study did not consider how diabetes education was conducted
(i.e., a one-time class versus multiple classes or in a group set-
ting versus an individual setting). However, the differences be-
tween such methods have been investigated in previous stud-
ies®?>? and guidelines regarding a standardized education
method have been presented.”” While the KNHNES measured
place of education and indicated that most patients received
diabetes education in hospitals or clinics, detailed information,
such as whether the education was in a group or individual set-
ting and the length of education, was not measured. Third, giv-
en that this study used a secondary data source, we were not
able to measure several of the barriers to the completion of dia-
betes education that have been suggested in prior research. For
example, previous studies have suggested that geographical
distance, area of residence, cost issues, scheduling conflicts,
feeling that the education unnecessary, health issues, and
hearing impairments'®'® as well as age, gender, disability, and
educational level,**? are barriers to diabetes education com-
pletion. Finally, the present study also found that diabetes edu-
cation was conducted less frequently among males as well as
among those with a lower educational level. However, several
other factors were not fully assessed. For example, although
family income level was analyzed as a measure of economic
status, it did not reflect current asset status nor financial
strength, which may explain why no correlation was found in
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the analysis. On the other hand, geographical distance and
health issues, as measured by area of residence and underlying
disease, respectively, were not correlated with completion of
diabetes education. Further studies are needed to assess the
relationship between the completion of diabetes education
and the type of education method as well as the factors related
to the completion of the education.

While previous studies were conducted with only diabetic
patients, or in a way that performed a survey on patients or re-
lated employees, and carried out in a single hospital or local
units, a strength of this study is that the analysis included all di-
abetic patients who met the operational definition (e.g., blood
tests under the circumstance of 70% of awareness of diabetes)
in the nationally representative KNHNES data set. Further-
more, this study analyzed additional variables, such as marital
status and family history, which lends additional strength to
the analysis.

Previous studies have shown that patients who have com-
pleted diabetes education reported improved self-monitoring
of blood glucose, proper diet, physical activities, medication
compliance, periodic complication diagnosis, waist circumfer-
ence, and weight maintenance.**” Furthermore, another study
showed that 81% of patients responded they were satisfied with
their diabetes education.”” However, although diabetes educa-
tion should be offered and recommended to all diabetes pa-
tients, its completion rate is still relatively low in Korea. For ex-
ample, the percentage of those who received diabetes educa-
tion at least once was 15% to 40% in Korea.*'? In addition, the
percentage of patients completing diabetes education de-
creased between the 4th and 5th KNHNES (20.24% to 13.64%,
respectively). Furthermore, few studies have been conducted
to analyze the cause of this low completion rate.

In order to increase the completion rate, an appropriate in-
tervention is needed for patients who are not aware that they
have diabetes. For example, increasing the availability of exam-
inations and treatments across the nation may help to increase
the completion rate. In addition, patients with a lower level of
education may need more explanation and further recommen-
dations regarding the importance of completing diabetes edu-
cation. Furthermore, diabetes education should be actively
recommended to those without a family history of diabetes
and those without a spouse as well as male patients.
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