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Factors Associated with Hemoglobin Alc among Patient Aged 40
years over with Diabetes Mellitus: 2012 Korea Health and
Nutrition Examination Survey

Ji Eun Joo"

1) Department of Nursing, College of Medicine, Catholic Kwandong University

Purposes: This study was done to identify factors associated with uncontrolled hemoglobin Alc among patient
with diabetes mellitus. Method: The sample was 412 Koreans with diagnosed diabetes aged 40 years or older who
participated in the Fifth Korea Health and Nutrition Examination survey, which was a nationwide, cross-sectional
survey. Data was analyzed using logistic regression. Uncontrolled hemoglobin Alc rate was 55%. Results: There
was a difference between controlled and uncontrolled group in hemoglobin Alc as follows: duration of diabetes,
BMI(Body Mass Index), hypertriglyceridemia, vitamin D, sleep duration. After adjusting for confounding factor,
longer duration of diabetes (>7 years vs. <7)(Adjusted OR=2.277, 95% CI [1.277-4.060]), presence of hypertriglyceridemia
(Adjusted OR=4.019, 95% CI [1.871-8.634]), lower vitamin D level (<20ng/mL vs. =20)(Adjusted OR=2.487, 95%
CI[1.411-4.381]), longer sleep duration (6-8 hours vs >8 hours)(Adjusted OR=6.831, 95% CI [1.877-24.855]) were
significantly associated with increased odds of uncontrolled hemoglobin Alc. Conclusions: Results show that
duration of diabetes, hypertriglyceridemia, vitamin D and sleep duration are significantly related to hemoglobin
Alc. Therefore, considering these factors it would be helpful to develop strategies to improve blood glucose
control in patients with diabetes.

Key words : Diabetes mellitus, Vitamin D, Hemoglobin Alc, Hypertriglyceridemia
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A
oA "WRAPA S =7 H(radioimmunoassay [RIA]) 2.2 33+ 3k
vE_
[e]
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o2 gk HEWl D9 FF&= Ahmadieh F{19]¢] T+
el wheh @ F 25(0H)De] §%=7F 20ng/mL ©]7d<l 7
Z, 20ng/mL MIRRQL A% EFE0] T PR UrQdth
THA A EE Ha B %ol wd 4 A7
Ard wat g FFH FE EFR, U )
RS o (BB e afE ERFSIST ~Ed s
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‘AgoR ERANE FEFY A¥ES A2 1d B 4
SR OF 25 o) LA G| Aol Y& AER EXZAY
Azt 52 =2 Ho] e A& fle AE Sk 3t
F G AR A A <shRel B B OAIRE 5
AY7r 2 ZAEste] 0-24A13F Afele] AlZF @2 SHHA
ston, At & TR SHEe A 308 mnke

Mr ot
K-y

w2 ke wo g FRIAG oM, AAGFTHFE g4 AALE
d F-(international physical activity questionnaire [IPAQ])S ©]
|3t HZ 1Y Bt AH3 AAGE(EE], T4
& S22 QA B, wmE 9, 57, 5 297, =F
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e =F
Al, @A"Y~ FAE 24 b27] 59 Ad8E 3 Al g 9 395, AEA, o|8ARA T2 FUALIEEA &
%), TAHE AALFHAS] st 9, F2EY 2, b Ho|AeA AHEATE AAE AA AlTEX
T, MERE, g 7 B0 427 59 A9gE 9 Al
S2%), A71E5FHZ, Totn, ol B e fd de A2 24 g
A EZhel Bl A AR 2t EER3dd diEs
2H(metabolic equivalent tasks [MET]) level x Z&713t x &% 3" AEE SPSS/WIN 21,0 Tzae] BagR EXn
de AEd T RFE A A AA"E AR ES AMESl] IRAAFRA el vl 3RS st
(international physical activity —questionnaire [IPAQ]) &} EE JteAE R & B FAAQ] BAHe
3,000MET ©]3& 7235109 &5, 600MET o/d2 Hadt T 2
gdEor FESINCH 99 F RFd ATEHA de A5 o WAkl gekd 54 A73#AE 542 getstr] sl
v gEo 2 BROIITH20). REEAE Akl
« FEAL 24T B 2ATd 2 2o vetalr] 9
Az $E 3] Pearson x2-test’} ¥ Rao-Scott x’-test9} t-testS ©]
|3kl EA48H

Al 571 32 WE(2012) FUARG F2ANE 03735309 dukd 54, dAEE 5S40 BelEAA - wR|e
Al 16z TAT WY AR AYAER APaedg e Fetabr] sl HeRA 2B (simple logistic
d3)o] Folg Wrol QT B AToA o] &3 AFEE= regression)¥} G It Gk BYE 98 deEAAEH 3
HAEA R} A2t Faete] 20129 1959 12¢€ ARG FolFE 05018t fFraFes B WFE 9
A AAIZE A REZAL ARAZRAE B Y Aso|th 43to], 52X 28 3] F(multiple logistic regression) =&
A7d Rz e AR AR ol ARAIH A AAls e, A o7 BAsgion, Az o =u|9} 95% AFFto R A
aRzAtel s 9 AAEE T 5L AHHeR A3ttt
94, 7 § AU A AIIYHeR HREARE F
AAS, B2, AAEA 59 IR ZASIIT 2AME A

Table 1. Comparison of General Characteristics between Controlled and Uncontrolled Group (N=421)
. ) n (%), or means (SE) 2
variables ol Total Controlled Uncontrolled X ort(p
N 421 188 (45.0) 233 (55.0)
Age (Mean) 62.8 (0.65) 63.1 (1.20) 62.6 (0.71) 0.42 (.677)
Age (year) 40-64 197 (58.1) 76 (53.5) 121 (61.9) 239 (124)
(n=421) >65 224 (41.9) 112 (46.5) 112 (38.1) ’ ’
Residential area Urban 316 (75.0) 132 (72.5) 184 (75.8) 040 (528)
(n=421) Rural 105 (25.0) 56 (27.5) 49 (24.2) ’ ’
Gender Male 208 (49.4) 90 (53.4) 118 (50.1) 029 (591)
(n=421) Female 213 (50.6) 98 (46.6) 115 (49.9) ’ ’
Spouse (n=417) Yes 134 (32.1) 135 (75.0) 178 (78.4) 047 (493)
No 283 (67.9) 50 (25.0) 54 (21.6)
Educational level <Elementary school 196 (46.6) 92 (45.3) 104 (44.4)
(n=420) Middle school 75 (17.9) 39 (23.3) 36 (14.5) 165 (179)
High school 92 (21.9) 34 (17.6) 58 (26.7) ’ ’
>College 57 (13.6) 22 (13.8) 35 (14.5)
Recipients of basic livelihood security Yes 20 (4.8) 14 (8.2) 6 (2.8) 333 (070)
(n=421) No 401 (95.2) 174 (91.8) 227 (97.2) ’ ’
Household income 1 quartile 144 (34.7) 75 (38) 69 (27.5)
(n=415) 2 quartile 113 (27.2) 45 (21.2) 68 (27.8) 121 (306)
3 quartile 80 (19.3) 37 (23.5) 43 (22.3) ' ’
4 quartile 78 (18.8) 29 (17.3) 49 (22.3)
Occupation Yes 185 (50.0) 82 (51.1) 103 (49.1) 0.09 (755)
(n=418) No 233 (50.0) 105 (48.9) 128 (50.9)
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Table 2. Comparison of Health Related Characteristics between Controlled and Uncontrolled Group (N=421)
. , n (%), or Means (SE) 2
Variables Categories Total Controlled Uncontrolled x ot
HbAlc level (%) (n=421) 7.9 (0.79) 6.4 (0.34) 8.2 (0.10) 7.86 (<.001)
Duration of Diabetes (years) (n=403) 9.1 (0.42) 7.5 (0.65) 10.0 (0.64) -2.55 (.012)
Duration of diabetes <7 197 (48.5) 100 (59.0) 97 (45.5) 216 (032)
(years)(n=403) >7 206 (51.5) 82 (41.0) 124 (54.5) Y
Body Mass Index (kg/m’) (n=417) 25.0 (0.31) 24.4 (0.33) 25.6 (0.56) 1.60 (.112)
Problem drinking (n=323) Yes 65 (26.4) 32 (33.6) 33 (20.5) 382 (052)
No 258 (73.6) 117 (66.4) 141 (79.5)
Smoking Smoking 70 (16.7) 33 (22.3) 37 (16.8) 1.6 (200)
(n=420) Non ex-smoking 350 (83.3) 154 (77.7) 196 (83.2) D
Hypercholestrolemia Yes 125 (31.3) 54 (28.9) 71 (33.3) 059 (444)
(n=412) No 287 (68.7) 129 (71.1) 158 (66.7) DA
Hypo high density lipoprotein Yes 132 (31.9) 55 (29.4) 77 (33.9) 063 (428)
cholesterolemia (n=413) No 281 (68.1) 128 (70.6) 153 (66.1) D
Hypertriglyceridemia Yes 78 (24.3) 21 (13.2) 57 (33.6) 11.14 (001)
(n=362) No 284 (75.7) 140 (86.8) 144 (66.4) o
High blood pressure Yes 275 (62.6) 131 (65.2) 144 (60.5) 053 (468)
(n=418) No 143 (37.4) 56 (34.8) 87 (39.5) D
Vitamin D level (ng/mL) 18.2 (0.42) 19.1 (0.71) 17.4 (0.36) -2.70 (.007)
Vitamin D <20ng/mL 285 (65.9) 116 (56.6) 169 (73.5) 296 (.004)
(n=421) >20ng/mL 136 (34.1) 72 (43.4) 64 (26.5) R
Subjective health status Good 55 (14.3) 29 (16.3) 26 (12.6)
Fair 198 (47.1) 90 (49.9) 108 (44.8) 0.88 (.414)
Poor 168 (38.7) 69 (33.8) 99 (42.6)
Subjective stress state (n=420) High 80 (20.3) 42 (25.2) 38 (16.3) 352 (063)
Low 340 (79.7) 145 (74.8) 195 (83.7) D
Depression More than 2weeks 65 (16.9) 33 (20.4) 32 (14.1) 201 (158)
(n=420) Less than 2weeks 355 (83.1) 154 (79.6) 201 (85.9) R
Sleep duration <6 90 (17) 43 (17.0) 47 (16.9)
(hours)(n=418) 6-8 303 (76.8) 140 (81.3) 163 (73.2) 5.20 (.006)
>8 25 (6.2) 3 (1.7) 22 (9.9)
DM control education Yes 105 (27.4) 36 (22.4) 69 (31.6) 262 (108)
No 316 (72.6) 152 (77.6) 164 (68.4)
International Physical Activity Health enhancing activity 63 (17.4) 31 (19.4) 32 (15.8)
Questionnaire Minimal activity 182 (52.0) 82 (54.8) 100 (49.8) 0.89 (.411)
Inactivity 101 (30.6) 37 (25.8) 64 (64.5)
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Table 3. Factors Associated with Uncontrolled Hemoglobin Alc (HbAIC> 7 %)

Variables Categories Crude OR 95% Cl Yol Adjusted OR 95% ClI Yol
Diabetes mellitus duration >7 1.724 1.041-2.856 .034 2277 1.277-4.060 .006
(years) <7 1 1
Body Mass Index (kg/m’) 1.070 1.006-1.137 .032 1.055 0.977-1.177 .200
HyperTriglyceridemia Yes 3.316 1.597-6.886 001 4.019 1.871-8.634 <001
No 1 1
Vitamin D <20ng/mL 2.123 1.289-3.499 2.487 1.411-4.381
.003 .002
>20ng/mL 1 1
Sleep duration (hr) <6 1.100 0.650-1.861 1.026 0.507-2.032
6-8 1 .027 1 .004
>8 6.368 1.644-24.662 6.831 1.877-24.855
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