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ABSTRACT

The associated factors with utilization of tests for diabetes

complication and HbAlc among some diabetes patients

Son, Young-Eun

Advisor : Prof. Ryu, So Yeon M.D., Ph.D
Department of Public Health,

Graduate School of Health Science,

Chosun University

Objectives: This study was performed to identify factors associated with
the wutilization of tests for diabetes complication and HbAlc among
diabetes patients in Jeollanam—-Do, Korea.

Methods: The study subjects were 2,310 diabetes patients participated in
2014 Community Health Survey in Jeollanam-Do, Korea. Dependent
variables were the utilizations of fundus examination, microalbuminuria
test and HbAlc test. The wused statistical analysis methods were
chi-square test and multiple logistic regression analysis with weight in
consideration of complex sample design.

Results: The utilization rates of fundus examination, microalbuminuria test
and HbAlc test were 25.8%, 27.4% and 12.3%, respectively. The results of
multiple logistic regression, fundus examination was significantly related to
age, education level in predisposing factors, residential area, island
residence in enabling factors and recognition of blood sugar, drug therapy,
subjective health status in need factors. Microalbuminuria examination was
significantly related to monthly income, residential area in predisposing

and health screening, recognition of blood sugar, drug therapy, diabetic
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education, number of chronic disease, subjective health status in need
factors. HbAlc examination was significantly related to age, education
level, marital status in predisposing factors, drinking, recognition of blood
sugar, drug therapy, diabetic education in need factors.

Conclusions: The results of this study were shown that perception of
their disease seriousness, education about diabetes management and
accessibility of tests were important to utilization of test for diabetes
complication and HbAlc. It might be necessary to the develop and
strength strategies for enhancing the utilization of tests for diabetes

complication and management in diabetes patients.

Key words : Diabetes Complications, Health Care Utilization, Koreans,

Prevention & Control, Risk Factors
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Table 1. Predisposing and enabling factors of study subjects

n’ %" %SE
Predisposing factors
Sex
Man 1071 50.3
Woman 1239 49.7
Age (year)
19-49 159 12.5 1.0
50-59 404 22.1 1.1
60-69 665 27.7 1.0
70+ 1082 37.7 1.2
Educational level
Non-educated 822 28.7 1.0
Elementary school 666 26.3 1.0
Middle school 328 13.9 0.9
=High school 491 31.1 1.3
Living with partner
No™ 734 28.2 1.1
Yes 1574 71.8 1.1
Enabling factors
Occupation
No 1101 47.9 1.3
Yes 1208 52.1 1.3
Monthly household income (10%won)
{1.00 1247 445 1.2
1.00-1.99 456 19.6 1.0
2.00-2.99 249 14.7 1.0
=3.00 340 21.2 1.1
Area of residence
Dong 258 33.3 1.1
Eup or Myeon 2052 66.7 1.1
Island region
No 2095 93.0 0.4
Yes 215 7.0 0.4
HTN - DM center®
No 2034 73.8 1.1
Yes 276 26.2 1.1

* n: sample size.

T%: estimated percent of the population.

TUnmarried, bereaved, divorced, separation.

$Center for hypertension and diabetes mellitus management.
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Table 2. Need factors of study subjects

n’ %" %SE

General health behavior
Smoking

Non-smoking 1409 56.9 1.2

Ex-smoking 562 24.7 1.1

Current smoking 338 18.4 1.1
Drinking

Non-drinking 1263 49.9 1.3

General drinking 882 41.5 1.3

High risk drinking 162 8.6 0.8
Obesity

No 1167 69.0 1.2

Yes 643 31.0 1.2
Walking

No 1452 60.0 1.2

Yes 855 40.0 1.2
Breakfast frequency (day/week)

0-4 134 8.3 0.8

5-7 2176 91.7 0.8
Health screening

No 441 19.0 1.0

Yes 1867 81.0 1.0
Diabetes-related characteristics
Recognition of own glucose level

No 1059 40.9 1.1

Yes 1247 59.1 1.1
Recognition of diabetes controlled state

Not controlled 261 11.6 0.8

Controlled 2035 88.4 0.8
Drug therapy

No 134 11.9 1.0

Yes 2095 88.1 1.0
Health education for diabetes management

No 1761 73.1 1.2

Yes 548 26.9 1.2
Number of comorbidities

0 562 28.3 1.3

1 875 36.7 1.2

2-5 851 35.1 1.2
Subjective health status

Good 285 14.5 0.9

Fair 694 31.6 1.1

Poor 1331 54.0 1.2

" n: sample size.
T9%: estimated percent of the population.
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A2 19 B guy AR YA FALS 258%, AFAR WA #7
& 274%0190 0k FEAAL AAE 123%7F B Ho] UrHTable 3).

Table 3. The examination rates of diabetes complications and HbAlc

n’ %"  %SE
Fundus examination
No 1748 74.2 1.2
Yes 562 25.8 1.2
Microalbuminuria examination
No 1741 72.6 1.2
Yes 569 27.4 1.2
HbAlc examination
No 2113 87.7 1.0
Yes 197 12.3 1.0

* n: sample size.
T%: estimated percent of the population.
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Table 4. The comparisons of examination rates of diabetes complications and HbAlc
according to predisposing factors and enabling factors

Fundus Microalbuminuria HbAlc
Ex. Ex. Ex.

% (%SE) ~ Pvave % (%SE) P-vdwe % (%SE)  P-vaue

Predisposing factors

Sex
Man 13.4 (0.9) 0.455 154 (1.0) 0.004 8.3(0.9) <.001
Woman 12.4 (0.8) 12.0 (0.8) 4.0 (0.6)
Age (year)
19-49 2.3 (0.5) <001 3.6 (0.6) <.001 3.2 (0.6) <.001
50-59 5.9 (0.7) 6.8 (0.8) 5.0 (0.7)
60-69 9.3 (0.7) 9.0 (0.6) 3.0 (0.4)
70+ 8.3 (0.7) 8.0 (0.6) 1.1 (0.2)
Educational level
Non-educated 6.0 (0.6) 0.004 6.5 (0.6) 0.001 0.4 (0.1) <.001
Elementary school 7.4 (0.6) 6.4 (0.6) 1.8 (0.3)
Middle school 3.2 (0.4) 3.7 (0.5) 1.6 (0.4)
=High school 9.4 (0.9) 10.9 (0.9) 8.5 (1.0)
Living with partner
No* 6.5 (0.6) 0.087 6.5 (0.6) 0.011 1.0 (0.2)  <.001
Yes 19.4 (1.0) 21.0 (1.1) 11.3 (1.0)
Enabling factors
Occupation
No 13.4(0.9) 0.090 14.6 (0.9) 0.016 3.9 (0.5) <.001
Yes 12.4 (1.0) 12.8 (0.9) 8.4 (0.9)
Monthly household income
(10%won)
< 1.00 11.2 (0.6) 0.658 11.5(0.7) 0.078 2.0 (0.3) <.001
1.00-1.99 5.6 (0.7) 6.7 (0.7) 2.8 (0.5)
2.00-2.99 3.5 (0.6) 3.9 (0.6) 2.5 (0.4)
>3.00 5.5 (0.7) 5.4 (0.8) 5.1 (0.8)
Area of residence
Dong 10.7 (1.0)  0.002 12.4 (1.1) <.001 6.6 (0.9) <.001
Eup or Myeon 15.2 (0.7) 15.0 (0.7) 5.7 (0.5)
Island region
No 24.7 (1.2)  0.000 25.8(1.2) 0.134 12.0(1.0) <.001
Yes 1.1 (0.2) 1.6 (0.2) 0.4 (0.1)
HTN - DM center®
No 17.8 (0.9) 0.052 18.2 (1.0) 0.001 8.4 (0.8) 0.151
Yes 8.0 (0.9) 9.2 (0.8) 4.0 (0.6)

"Tested by chi-square test.
"Unmarried, bereaved, divorced, separation.
*Center for hypertension and diabetes mellitus management.
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Table 5. The comparisons of examination rate of diabetes complications and HbAlc according to

need factors

Fundus Microalbuminuria HbAlc
Ex. Ex. Ex.
% (%SE)  P-value” % (%SE) P-value” % (%SE)  P-value’
General health behavior
Smoking
Non-smoking 14.4 (1.0)  0.047 13.3 (0.9 <.001 5.2 (0.7) 0.002
Ex-smoking 7.4 (0.7 8.0 (0.7 4.2 (0.6)
Current smoking 4.0 (0.5 6.1 (0.7) 2.8 (0.6)
Drinking
Non-drinking 12.9 (0.8)  0.558 13.4 (0.8) 0.875 3.3 (0.5 <.001
General drinking 11.1 .0) 11.6 (1.1D 7.8 (0.9)
High risk drinking 1.9 (0.9 2.4 (0.5 1.3 (0.4
Obesity
No 16.7 (0.9  0.037 18.7 (1.D 0.726 7.6 (0.8) 0.045
Yes 9.1 (0.8) 8.7 (0.8) 4.7 (0.6)
Walking
No 14.6 (1.0)  0.115 15.7 (1.0) 0.250 7.4 (0.8) 0.914
Yes 11.3 (0.8) 11.7 (0.9 5.0 (0.6)
Breakfast frequency (day/week)
0-4 1.3 0.3y  0.003 1.8 (0.5  0.172 1.0 (0.4  0.896
5-7 24.5 (1.D 25.7 (1. 11.3 (1.0)
Health screening
No 4.3 (0.7 0.241 3.9 0.9 0.003 1.7 (0.3 0.047
Yes 21.5 1.0 23.6 .D 10.6 (1.0)
Diabetes-related characteristics
Recognition of own glucose level
No 6.6 (0.7 <001 6.5 (0.6) <001 1.0 (0.2) <001
Yes 19.2 (1.0) 209 (1.D 11.3 (1.0)
Recognition of diabetes controlled
state
Not controlled 36 (0.5  0.127 3.6 (0.5 0373 1.8 0.4 0272
Controlled 22.3 (1.D 239 .D 10.6 (0.9)
Drug therapy
No 0.7 (0.4 <001 1.1 (0.4 <001 1.0 0.4  0.192
Yes 25.2 .D 26.4 (1.D 11.3 (1.0)
(continued)
- 2‘] -
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Table 5. continued

Fundus Microalbuminuria HbAlc
Ex. Ex. Ex.
% (%SE)  P-value” % (%SE) P-value” % (%SE) P-value’

Health education for diabetes
management

No 17.6 (1.0)  0.017 17.6 .D <001 7.2 (0.8) <001

Yes 8.3 (0.7 9.8 (0.8) 5.2 (0.7
Number of comorbidities

0 6.5 (0.7 0.043 7.1(0.9  0.001 4.9 (0.8)  0.005

1 9.0 (0.7 8.7 (0.7) 4.2 (0.5)

2-5 10.4 (0.8) 11.5 (0.8) 3.3 (0.4
Subjective health status

Good 2.7 (0.4)  0.004 2.3 (0.4 <001 1.7 (0.3) <001

Fair 7.7 (0.7 8.3 (0.8) 5.7 (0.7)

Poor 15.5 (0.9) 16.8 (1.0) 4.9 (0.7)

"Tested by chi-square test.
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Table 6 Result of multiple logistic regression analysis for fundus examination

Adjusted OR”

OR(95%CD)
Predisposing factors
Sex
Man 1.00
Woman 1.03(0.68-1.56)
Age (year)
19-49 1.00
50-59 1.64(0.87-3.08)
60-69 2.01(1.14-3.54)
70+ 1.42(0.74-2.74)

Educational level
Non-educated
Elementary school
Middle school
=High school

Living with partner
No™
Yes

Enabling factors

Occupation
No
Yes

Monthly household income (10°won)
< 1.00
1.00-1.99
2.00-2.99
=3.00

Area of residence
Dong
Eup or Myeon

Island region
No
Yes

HTN - DM center™®
No
Yes

1.00
1.31(0.93-1.85)
1.05(0.66-1.65)
1.86(1.15-3.00)

1.00
1.02(0.75-1.38)

1.00
0.96(0.72-1.28)

1.00
0.92(0.66-1.28)
0.74(0.44-1.26)
0.83(0.57-1.19)

1.00
0.69(0.48-0.97)

1.00
0.52(0.35-0.78)

1.00
1.00(0.66-1.40)
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Table 6. continued

Adjusted OR”

OR(95%CD
Need factors
General health behavior
Smoking
Non-smoking 1.00
Ex-smoking 0.93(0.62-1.39)
Current smoking 0.66(0.42-1.04)
Drinking

Non-drinking
General drinking
High risk drinking
Obesity
No
Yes
Breakfast frequency (day/week)
0-4
5-7
Health screening
No
Yes
Diabetes-related characteristics
Recognition of own glucose level
No
Yes
Drug therapy
No
Yes
Health education for diabetes management
No
Yes
Number of comorbidities
0
1
2-5
Subjective health status
Good
Fair
Poor

1.00
1.07(0.79-1.46)
1.19(0.68-2.08)

1.00
1.26(0.98-1.64)

1.00
1.57(0.91-2.70)

1.00
1.02(0.74-1.42)

1.00
2.09(1.57-2.78)

1.00
5.05(1.56-16.34)

1.00
1.28(0.95-1.72)

1.00
0.97(0.71-1.3D
1.08(0.77-1.52)

1.00
1.24(0.79-1.94)
1.74(1.18-2.56)

“Adjusted OR adjusted for all variables in the table.
"Unmarried, bereaved, divorced, separation.
*Center for hypertension and diabetes mellitus management.
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Table 7. Result of multiple logistic regression analysis for microalbuminuria examination

Adjusted OR"

OR(95%CD)
Predisposing factors
Sex
Man 1.00
Woman 1.01(0.68-1.51)
Age (year)
19-49 1.00
50-59 1.01(0.58-1.77)
60-69 0.86(0.51-1.46)
70+ 0.57(0.30-1.10)

Educational level
Non-educated
Elementary school
Middle school
=High school

Living with partner
No™
Yes

Enabling factors

Occupation
No
Yes

Monthly household income (10°won)
< 1.00
1.00-1.99
2.00-2.99
=3.00

Area of residence
Dong
Eup or Myeon

Island region
No
Yes

HTN - DM center
No
Yes

1.00
0.94(0.67-1.33)
0.98(0.63-1.54)
1.52(0.93-2.48)

1.00
1.22(0.91-1.64)

1.00
0.82(0.61-1.10)

1.00
1.08(0.79-1.48)
0.69(0.41-1.16)
0.56(0.37-0.85)

1.00
0.51(0.35-0.74)

1.00
1.03(0.70-1.51)

1.00
0.96(0.66-1.39)
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Table 7. continued

Adjusted OR”

OR(95%CD)
Need factors
General health behavior
Smoking
Non-smoking 1.00
Ex-smoking 1.24(0.82-1.88)
Current smoking 1.37(0.90-2.09)
Drinking

Non-drinking
General drinking
High risk drinking
Obesity
No
Yes
Breakfast frequency (day/week)
0-4
5-7
Health screening
No
Yes
Diabetes-related characteristics
Recognition of own glucose level
No
Yes
Drug therapy
No
Yes
Health education for diabetes management
No
Yes
Number of comorbidities
0
1
2-5
Subjective health status
Good
Fair
Poor

1.00
1.01(0.75-1.38)
1.18(0.71-1.95)

1.00
0.91(0.67-1.22)

1.00
1.50(0.85-2.67)

1.00
1.55(1.11-2.17)

1.00
2.16(1.67-2.79)

1.00
3.39(1.45-7.94)

1.00
1.58(1.22-2.04)

1.00
0.98(0.72-1.34)
1.41(1.03-1.92)

1.00
1.68(1.05-2.69)
2.32(1.50-3.60)

"Adjusted OR adjusted for all variables in the table.
TUnmarried, bereaved, divorced, separation.
TCenter for hypertension and diabetes mellitus management.
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Table 8. Result of multiple logistic regression analysis for HbAlc examination

Adjusted OR”

OR(95%CD
Predisposing factors
Sex
Man 1.00
Woman 1.20(0.66-2.20)
Age (year)
19-49 1.00
50-59 1.00(0.53-1.73)
60-69 0.42(0.22-0.79)
70+ 0.24(0.11-0.52)

Educational level
Non-educated
Elementary school
Middle school
=High school

Living with partner
No™
Yes

Enabling factors

Occupation
No
Yes

Monthly household income (10°won)
<1.00
1.00-1.99
2.00-2.99
=3.00

Area of residence
Dong
Eup or Myeon

[sland region
No
Yes

HTN - DM center ™
No
Yes

1.00
2.76(1.30-5.86)
2.91(1.30-6.54)
7.61(3.43-16.84)

1.00
2.25(1.24-4.12)

1.00
1.10(0.70-1.74)

1.00
1.31(0.76-2.23)
0.97(0.53-1.78)
1.11(0.62-1.97)

1.00
0.65(0.38-1.09)

1.00
0.63(0.32-1.23)

1.00
1.13(0.65-2.00)
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Table 8. continued

Adjusted OR”

OR(95%CD
Need factors
General health behavior
Smoking
Non-smoking 1.00
Ex-smoking 1.05(0.59-1.89)
Current smoking 0.73(0.41-1.30)
Drinking

Non-drinking
General drinking
High risk drinking
Obesity
No
Yes
Breakfast frequency (day/week)
0-4
5-7
Health screening
No
Yes
Diabetes-related characteristics
Recognition of own glucose level
No
Yes
Drug therapy
No
Yes
Health education for diabetes management
No
Yes
Number of comorbidities
0
1
2-5
Subjective health status
Good
Fair
Poor

1.00
1.84(1.20-2.84)
1.16(0.58-2.32)

1.00
1.00(0.69-1.44)

1.00
1.47(0.59-3.67)

1.00
1.52(0.92-2.50)

1.00
4.76(2.80-8.09)

1.00
3.17(1.34-7.48)

1.00
1.94(1.33-2.84)

1.00
1.04(0.65-1.66)
0.87(0.52-1.46)

1.00
1.75(0.97-3.15)
1.43(0.76-2.69)

‘Adjusted OR adjusted for all variables in the table.
TUnmarried, bereaved, divorced, separation.
TCenter for hypertension and diabetes mellitus management.
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