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The Associated Factors with Utilization of Tests for Diabetes Complication
and Hemoglobin Alc among Some Diabetes Patients
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Background: This study was performed to identify factors associated with the utilization of tests for diabetes complication and he-
moglobin A1c (HbA1c) 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 HbA1c test. The used statistical analy-
sis methods were chi-square test and hierarchical regression analysis with weight in consideration of complex sample design.
Results: The utilization rates of fundus examination, microalbuminuria test, and HbA ¢ test were 25.8%, 27.4%, and 12.3%, respec-
tively. In the results of hierarchical regression, fundus examination was significantly related to age, education level in predisposing
factors, residential area in enabling factors and recognition of blood sugar, drug therapy, and subjective health status in need fac-
tors. Microalbuminuria examination was significantly related to monthly income, residential area in predisposing and health screen-
ing, recognition of blood sugar, drug therapy, diabetic education, number of chronic disease, and subjective health status in need
factors. HbA1c examination was significantly related to age, education level, marital status in predisposing factors, residential area in
enabling factors and drinking, recognition of blood sugar, drug therapy, and diabetic education in need factors.

Conclusion: The results of this study were shown that perception of their disease seriousness, education about diabetes manage-
ment, and accessibility of tests were important to utilization of test for diabetes complication and HbA1c. It might be necessary to
the develop and strength strategies for enhancing the utilization of tests for diabetes complication and management in diabetes

patients.
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Table 1. The examination rates of diabetes complications and HbA1c

Variable Value Standard error %
Fundus examination

No 1,748(74.2) 12

Yes 562 (25.8) 12
Microalbuminuria examination

No 1,741 (72.6) 12

Yes 569 (27.4) 12
HbA1c examination

No 2,113(87.7) 10

Yes 197(12.3) 10

Values are presented as sample size (estimated percent of the population).
HbA1c, hemoglobin Alc.
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Table 2. The comparisons of examination rates of diabetes complications and HbA1c according to predisposing factors and enabling factors

. Fundus Ex. Microalbuminuria Ex. HbA1c Ex.
Variable %
% (%SE) Pvalue* % (%SE) P-value* % (%SE) Pvalue*
Predisposing factors
Sex
Man 50.3 134(09) 0.455 15.4(1.0) 0.004 83(09) <0.001
Woman 497 12.4(0.8) 120(0.8) 40(06)
Age (year)
19-49 125 2.3(0.5) <0.001 36(06) <0.001 32(06) <0.001
50-59 221 59(0.7) 6.8(0.8) 5.0(0.7)
60-69 277 93(0.7) 9.0(06) 30(04)
70+ 377 8.3(0.7) 8.0(06) 1.1(0.2)
Educational level
Non-educated 287 6.0(0.6) 0.004 6.5(0.6) 0.001 04(0.1) <0.001
Elementary school 26.3 7.4(06) 6.4(0.6) 1.8(0.3)
Middle school 139 32(04) 37(05) 1.6(0.4)
> High school 311 94(09) 10 9(0.9) 85(1.0)
Living with partner
No' 282 6.5(0.6) 0.087 6.5(0.6) 0.011 1.0(0.2) <0.001
Yes N8 19.4(1.0) 21.0(1.1) 11.3(1.0)
Enabling factors
Occupation
No 479 13.4(0.9) 0.090 14.6(0.9) 0.016 3.9(0.5) <0.001
Yes 52.1 12.4(1.0) 12.8(0.9) 8.4(0.9)
Income’ (10°won)
<1.00 445 11.2(0.6) 0.658 115(07) 0.078 2.0(0.3) <0.001
1.00-1.99 19.6 56(0.7) 6.7(0.7) 2.8(0.5)
2.00-2.99 14.7 35(0.6) 39(0.6) 25(0.4)
>3.00 212 5.5(0.7) 54(08) 5.1(0.8)
Area of residence
Dong 331 106(1.0) <0.001 125(1.1) <0.001 6.6(0.9) <0.001
Eup or Myeon 599 14.1(0.7) 13.3(0.7) 53(05)
Island region 70 1.1(02) 16(0.2) 04(0.1)
HTN-DM center®
No 738 17.8(0.9) 0.052 18.2(1.0) 0.001 8.4(0.8) 0.151
Yes 262 8.0(0.9) 9.2(0.8) 4.0(0.6)

HbATc, hemoglobin ATc; Ex., examination; %SE, percent of standard error; HTN, hypertension; DV, diabetes mellitus.
*Tested by chi-square test. TUnmarried, bereaved, divorced, separation. ¥Monthly household income. $Center for HTN and DIM management.
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4.9%, Z-2-°] 1.7%%Hp < 0.001) (Table 3).
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T}, 2221801 F- Agdo] 19-494]0]l H]el} 60t] 2] QP AL =719
2|7} 1.87 (95% confidence interval [CI], 1.10-3.18) 2 FA| 2] 0. &
folap ssom, 8ol thE AR $112 Fate] 1)
oH =gk £ o]Aro] WA 1.77 (95% CI, 1.13-2.78) = EA| %]
2 §olsp ek 715091 3 ATA 0l THE Qh7IA 7]
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Table 3. The comparisons of examination rate of diabetes complications and HbA1c according to need factors

_ Microalbuminuria Ex. HbATc Ex.
variable %
% (%SE) Pvalue* % (%SE) Pvalue* % (%SE) Pvalue*
Smoking
Non-smoking 56.9 14.4(1.0) 0.047 13.3(0.9) <0.001 52(0.7) 0.002
Ex-smoking 24.7 74(0.7) 8.0(0.7) 42(08)
Current smoking 184 40(05) 6.1(0.7) 2.8(0.86)
Drinking
Non-drinking 499 12.9(038) 0.558 13.4(0.8) 0.875 33(0.5) <0.001
General drinking 45 11.1(1.0) 116(1.1) 78(0.9)
High risk drinking 8.6 19(04) 24(05) 1.3(04)
Obesity
No 69.0 16.7(0.9) 0.037 18.7(1.1) 0.726 76(0.8) 0.045
Yes 310 9.1(0.8) 8.7(0.8) 47(0.6)
Breakfast frequency (day/wegk)
0-4 8.3 1.3(03) 0.003 1.8(0.5) 0172 1.0(04) 0.896
57 91.7 245(1.1) 257(1.1) 11.3(1.0)
Health screening
No 19.0 43(0.7) 0.241 39(0.5) 0.003 17(03) 0.047
Yes 81.0 215(1.0) 236(1.1) 106(1.0)
Recognition of own glucose level
No 409 6.6(0.7) <0.001 6.5(0.6) <0.001 1.0(02) <0.001
Yes 59.1 19.2(1.0) 209(1.1) 11.3(1.0)
Drug therapy
No 19 0.7(0.4) <0.001 1.1(04) <0.001 1.0(04) 0192
Yes 88.1 252(1.1) 264(1.1) 11.3(1.0)
Diabetes management education
No 731 176(1.0) 0.017 176(1.1) <0.001 72(0.8) <0.001
Yes 26.9 8.3(0.7) 98(0.8) 5.2(0.7)
Number of comorbidities
0 283 6.5(0.7) 0.043 7.1(09) 0.001 49(0.8) 0.005
1 36.7 9.0(0.7) 8.7(0.7) 42(0.5)
2-5 351 104(08) 11.5(0.8) 33(04)
Subjective health status
Good 145 2.7(0.4) 0.004 2.3(0.4) <0.001 17(03) <0.001
Fair 31.6 7.7(0.7) 8.3(0.8) 5.7(0.7)
Poor 540 155(0.9) 16.8(1.0) 49(0.7)

HbA1c, hemoglobin ATc; Ex., examination; %SE, percent of standard error.

*Tested by chi-square test.
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Fof vl A RS o] WAF]710.38 (95% CI, 0.24-0.62) 2 F7|
(0.2 folol S5k, B8.891 5 A Aol vl
ol gﬂ% 15 QXI5 Fke 2ol B3 QIAlaHE ol kAl

Ab4=Rlof| thgt a7} 2.06 (95% CI, 1.55-2.73) 2 25 ¢l

Aok 2] WARR|7HEA A 0 2 R-OJ5HA =kt oFEA] & o
CFo] H|nL I OFEA| 5 WHA| ¢ ool H]el oF AR5 W

o] SEAAAL L2710 3k WAH)7} 5.33 (95% CI, 1.68-16.89) % <k
A28 e 2o TATHEAH O 2 FOISHA ok, S8
A7 AR g0l Hls) LHBo] QAL 4] gt watu]7)
1.72 (95% CI, 1.18-2.51) 2 =A% © & §-0]5}A] &=} T}H(Table 4).

rg 27

Table 4. Result of hierarchical regression analysis for fundus examination

2) DM AL =71 2 Q01
oA e AR =200 T 891 ol 7] il $1A14 ﬁlﬂ
AT 7500 F 9 7Hr4ele] e v AL 4=
2 1009+ ¢ m]utol| vi3l 3009+ ¢ o]Ake] W alk|7}0.56 (95% CL,
0.38-0.84)2 EA1 40 2 §-05H Wokal, AR Yol oE u)A
Tl AL 12 Eof| 18] & W] TARH|7} 0.52 (95% CI,
0.35-0.76), =A< 2] W2}H]7}0.54 (0.33-0.87) 2 EAH O 2 &
SJSHA| Rtk BR80T A AE WA o2 ol B
3 12 o] WA e o] T3t a2

4] 7} 1.57 (95% CI, 1.13-
2.18) 2 FAIX O 2 F-0leHA wokal, EidrA] Q1A 2k vlal=

Fundus examination

Variable
Model | Model Il Model lll
Predisposing factors
Age (yr) (reference: 19-49)
50-59 1.94(1.11-3.39) 1.91(1.08-3.38) 152(0.83-2.77)
60-69 3.02(1.86-4.90) 2.85(1.75-4.65) 1.87(1.10-3.18)
>70 1.86(1.09-3.16) 1.72(0.99-2.98) 1.35(0.74-2.47)
Educational level (reference: non-educated)
Elementary school 1.37(1.02-1.84) 1.39(1.02-1.88) 1.32(0.93-1.87)
Middle school 1.15(0.78-1.69) 1.17(0.79-1.73) 1.02 (0.66-1.59)
> High school 1.98(1.37-2.86) 1.80(1.23-2.64) 1.77(1.13-2.78)
Living with partner (reference: no®)
Yes 1.01(0.75-1.34) 1.07(0.80-1.43) 1.01(0.75-1.36)
Enabling factors
Occupation (reference: no)
Yes 0.76(0.57-1.01) 0.90(0.67-1.20)
Area of residence (reference: dong)
Eup or myeon 0.75(0.53-1.06) 0.72(051-1.02)
Island region 0.44(0.27-0.70) 0.38(0.24-0.62)
HTN - DM centert (reference: no)
Yes 1.04 (0.72-1.50) 1.01(0.70-1.45)
Need factors
Smoking (reference: non-smoking)
Ex-smoking 0.91(0.68-1.20)
Current smoking 0.69(0.47-1.00)
Obesity (reference: no)
Yes 1.23(0.95-1.59)
Breakfast frequency (day/wk) (reference: 0-4)
57 1.43(0.84-2.44)
Recognition of own glucose level (reference: no)
Yes 2.06(1.55-2.73)
Drug therapy (reference: no)
Yes 5.33(1.68-16.89)
Diabetes management education (reference: no)
Yes 1.29(0.96-1.72)
No. of comorbidities (reference: 0)
1 0.95(0.70-1.28)
25 1.07(0.77-1.49)
Subjective health status (reference: good)
Fair 1.26(0.82-1.93)
Poor 1.72(1.18-251)

Values are presented as odds ratio (35% confidence interval).
HTN, hypertension; DM, diabetes mellitus.
*Unmarried, bereaved, divorced, separation. TCenter for HTN and DM management.
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(Table 5).

Table 5. Result of hierarchical regression analysis for microalbuminuria examination

Microalbuminuria examination

Variable
Model | Model Il Model lll
Predisposing factors
Sex (reference: man)
\Woman 091(0.71-1.17) 0.81(0.63-1.05) 1.00(0.67-1.49)
Age (yr) (reference: 19-49)
50-59 1.33(0.79-2.24) 1.27(0.74-2.18) 1.04(0.61-1.78)
60-69 1.59(1.00-2.52) 1.32(0.83-2.10) 0.91(0.54-1.51)
>70 0.96(0.57-1.63) 0.72(0.41-1.27) 0.60(0.32-1.14)
Educational level (reference: non-educated)
Elementary school 0.94(0.68-1.29) 0.90(0.65-1.24) 0.92(0.65-1.29)
Middle school 1.06 (0.71-1.57) 1.04(0.69-1.57) 0.96(0.61-1.51)
> High school 1.58(1.05-2.38) 1.46 (0.94-2.25) 1.52(0.93-2.49)
Living with partner (reference: no®)
Yes 1.10(0.83-1.46) 1.25(0.93-1.69) 1.23(0.91-1.66)
Enabling factors
Occupation (reference: no)
Yes 0.69(0.51-0.91) 0.81(0.60-1.10)
Income (106 won) (reference: < 1.00)
1.00-1.99 1.07(0.79-1.44) 1.08(0.79-1.48)
2.00-2.99 0.63(0.40-1.02) 0.69(0.41-1.16)
>3.00 0.56(0.37-0.86) 0.56(0.38-0.84)
Area of residence (reference: dong)
Eup or myeon 0.53(0.37-0.77) 0.52(0.35-0.76)
Island region 0.55(0.35-0.87) 0.54(0.33-0.87)
HTN - DM center# (reference: no)
Yes 1.03(0.71-1.48) 0.96 (0.66-1.40)
Need factors
Smoking (reference: non-smoking)
Ex-smoking 1.23(0.81-1.86)
Current smoking 1.39(0.92-2.11)
Health screening (reference: no)
Yes 1.57(1.13-2.18)
Recognition of own glucose level (reference: no)
Yes 2.16(1.67-2.81)
Drug therapy (reference: no)
Yes 3.62(1.57-8.34)
Diabetes management education (reference: no)
Yes 1.62(1.26-2.09)
No. of comorbidities (reference: 0)
1 0.97(0.71-1.31)
25 1.38(1.02-1.87)
Subjective health status (reference: good)
Fair 1.72(1.07-2.76)
Poor 2.33(1.50-3.61)

Values are presented as odds ratio (35% confidence interval).
HTN, hypertension; DM, diabetes mellitus.
*Unmarried, bereaved, divorced, separation. TMonthly household income. $Center for HTN and DM management.
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EAATL 421891 % AL 1949410 H]3] 704] o)Fe] m )
7}0.31 (95% CI, 0.15-0.62) & EA| 2] 0. & §-2151A kal, w84
Foll w2 giELgA 4 R ESS T
1LAFH] 2.72 (95% CI, 1.31-5.65), =8kl <o naHH] 3.00 (95%
CI, 1.38-6.53), 1158k <] oAto] WAH] 7.32 (95% CI, 3.37-

Table 6. Result of hierarchical regression analysis for HbA1c examination

WAHH7F FAR O R FofsHA =
%L, Aol whE FRFEMAHAF 427182 A gl
] IAH] 2.12 (95% CI, 1.17-3.85) 2 A0 &

OfsiA| =30t 7He 28l 5 AFA G2 5ol B3 EAIx|Hol| A
7407} WAFH] 0.41 (95% CI, 0.20-0.84) 2 FEFE M 474}

Zlof| thgh wapu]7E FAH O 2 [oJehA| wotth Ba gl F

= vl ol vls] ARbEF2 7 FRrE A 0] gt

HbA1c examination

Variable

Model | Model Il Model lll
Predisposing factors

Sex (reference: man)

\Woman 1.10(0.70-1.71) 1.11(0.69-1.78) 1.28(0.73-2.25)
Age (yr) (reference: 19-49)

50-59 1.28(0.74-2.20) 1.39(0.82-2.35) 1.20(0.69-2.08)

60-69 0.77(0.46-1.27) 0.81(0.48-1.35) 0.57(0.32-1.02)

70+ 0.28(0.16-0.52) 0.35(0.19-0.65) 0.31(0.15-0.62)
Educational level (reference: non-educated)

Elementary school 3.18(1.58-6.44) 3.13(1.54-6.38) 2.72(1.31-5.65)

Middle school 450(2.19-9.26) 4.16(1.98-8.76) 3.00(1.38-6.53)

> High school 11.47 (5.70-23.09) 9.57 (4.56-20.08) 7.32(3.37-15.88)
Living with partner (reference: no*)

Yes 254(1.41-457) 2.44(1.31-4.56) 2.12(1.17-3.85)

Enabling factors

Occupation (reference: no)
Yes

Incomet (106 won) (reference: < 1.00)
1.00-1.99
2.00-2.99
>3.00

Area of residence (reference: dong)
Eup or myeon
Island region

Need factors

Smoking (reference: non-smoking)
Ex-smoking
Current smoking

Drinking (reference: non-drinking)
General drinking
High risk drinking

Obesity (reference: no)
Yes

Health screening (reference: no)
Yes

Recognition of own glucose level (reference: no)
Yes

Diabetes management education (reference: no)
Yes

No. of comorbidities (reference: 0)
1
2-5

Subjective health status (reference: good)
Fair
Poor

1.12(0.74-1.71) 1.04 (0.66-1.64)
1.45(0.85-2.45)
1.04(0.58-1.87)
1.27(0.71-2.27)

1.26(0.73-2.16)
1.00(0.55-1.81)
1.03(0.57-1.84)

0.61(0.40-0.94)
0.41(0.19-0.87)

0.67(0.43-1.03)
0.41(0.20-0.84)

1.27(0.72-2.23)
0.85(0.48-1.49)

1.78(1.16-2.75)
1.02(0.51-2.03)

1.01(0.70-1.46)
1.36(0.83-2.23)
5.16(2.96-9.01)
2.01(1.35-2.98)

1.10(0.69-1.73)
0.91(0.56-1.47)

2.16(1.26-3.72)
1.77(0.95-3.28)

Values are presented as odds ratio (95% confidence interval).
HbA1c, hemoglobin Alc.
*Unmarried, bereaved, divorced, separation. T\onthly household income.
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