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The Presence of Diabetes Mellitus and Anemia in Korean Adults-based on data from
2005 Korean National Health and Nutrition Examination Survey (KNHANES IID*

Kim, Ji Hye
Department of food and nutrition, Daegu University, Daegu 712-714, Korea

ABSTRACT

Anemia is common in Diabetes Mellitus (DM) with chronic kidney disease. Recent research suggests that DM itself
also may be a risk factor of anemia even though kidney failure causes anemia. However, it has not been reported that
the impact of DM on anemia in representative data of Korean population. A total of 5,417 Korean adults aged 20 years
and older (2,328 men, 3,089 women) were selected from the participants of the 2005 Korean National Health and
Nutrition Examination Survey (KNHANES) for this study. Anemia was defined as hemoglobin (Hb) < 13 g/dL and
hematocrit (Hct) < 39% for men or Hb < 12 g/dL and Hct < 36% for women. DM was defined as a fasting blood
glucose > 126 mg/dL. Korean adults with anemia had a higher prevalence of DM than in normal adults (11.4 vs
7.5%; p < 0.0001). The unadjusted odds ratio (OR) for anemia was greater in Korean men with DM than in normal
men (OR = 4.25; 95% Cl: 2.48—7.29). This results did not differ after adjustment for the putative risk factors for ane-
mia including chronic disease (OR =2.64; 95% Cl: 1.45—4.83). However, the presence of DM was not related with
anemia in Korean women. In conclusion, this study revealed that DM might be an independent risk factor for anemia in
Korean men. Identification and management for anemia are needed in Korean population with DM as well. (Korean J

Nutr 2008; 41(6): 502~509)

KEY WORDS : anemia, diabetes mellitus, Korean men.
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BA715 (WHO) ] 7|52 uet 3Pdsigich! Al dak=
Hb < 13 g/dL ©]al Het < 39%, 42! o3xK= Hb < 12 g/dL,
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Table 1. General characteristics of study subjects”

Men Women
(n=2328) _ (n=3089) P

Age (y)

20—29 269 (11.55) 359 (11.62) <0.0001

30—39 477 (20.49) 694 (22.47)

40—-49 594 (25.52) 744 (24.09)

50—59 417 (17.9 ) 507 (16.41)

60—69 377 (16.19) 421 (13.63)

> 70 194 ( 8.33) 364 (11.78)
Education level (y)

<6 369 (15.86) 949 (30.72) <0.0001

7-12 1081 (46.45) 1372 (44.42)

> 13 877 (37.69) 768 (24.86)
Family income/month (thousand won)

<100 399 (17.3 ) 638 (20.82) 0.0263

100—199 616 (26.71) 758 (24.74)

200—299 544 (23.59) 703 (22.94)

300—399 365 (15.83) 470 (15.34)

= 400 382 (16.57) 495 (16.16)
Smoking status

None 378 (16.91) 2756 (91.29) <0.0001

Ex-smoker 796 (35.6 ) 125 ( 4.14)

Current smoker 1062 (47.5 ) 138 ( 4.57)
Alcohol drinking

None 131 ( 5.86) 634 (21 ) <0.0001

Ex-drinker 198 ( 8.86) 351 (11.63)

Current drinker 1907 (85.29) 2034 (67.37)
Anemia 69 ( 2.96) 310 (10.04)  <0.0001
Diabetes mellitus 377 ( 7.48) 43 (11.35) 0.0067
With disease 700 (30.22) 1233 (40.1 ) <0.0001
Fe intake (mg/d) 16.70 = 10.93 13.27 = 8.74 <0.0001
Hemoglobin (g/dL) 15.12 = 1.20 12.84 + 1.17 <0.0001
Hematocrit (%) 45.63 = 3.44 39.45+ 322 <0.0001

“Values are n (%) or mean + SD. Calculated using a 2 test or
Student’s t-test

(p 00001) A=)
F odellA o %ﬂv}
(p<0.0001).
O] ME YA EY

A 5,417 A Solld Hd 697 (3%), <14 310
H(10%) ¢ RIS 731 QST (Table 2, 3). W18<] 2
S el = 4017} S5, AelME 30, 400
S 704 ol wmdFelA o Wkt (p <0.0001). E
& AN BSTEe] FErE RIde] MEe] U #
L (p <0.0001) oJellx= Wido] Ql= Akt gl A
g Afolol W8] zjo)7) et WA= ojﬁﬂﬁ 7}

TAo5o] v Algre] Wido] Gl Aol nls] Mg 7}

Table 2. Demographic characteristics of Korean men according
to the presence of anemia”

Normal Anemia
(n = 2259) (n = 69) P

Age (y)

20—-29 267 (11.82) 2(29) <0.0001

30—-39 476 (21.07) 1( 1.45)

40—-49 587 (25.98) 7 (10.14)

50—59 407 (18.02) 10 (14.49)

60—69 356 (15.76) 21 (30.43)

=70 166 ( 7.35) 28 (40.58)
Education level (y)

<6 341 (15.1 ) 28 (40.58) <0.0001

7-12 1048 (46.4 ) 33 (47.83)

>13 869 (38.49) 8 (11.59)
Family income/month (thousand won)

<100 369 (16.5 ) 30 (43.48) <0.0001

100—199 597 (26.69) 19 (27.54)

200—299 532 (23.78) 12 (17.39)

300—399 361 (16.14) 4(58)

= 400 378 (16.9 ) 4(58)
Smoking status

None 364 (16.77) 14 (21.54) 0.1374

Ex-smoker 768 (35.38) 28 (43.08)

Current smoker 1039 (47.86) 23 (35.38)
Alcohol drinking

None 122 ( 5.62) 9 (13.85) <0.0001

Ex-drinker 182 ( 8.38) 16 (24.62)

Current drinker 1867 (86.0 ) 40 (61.54)
Diabetes mellitus 198 ( 8.76) 20 (28.99) <0.0001
With disease 662 (29.46) 38 (55.07) <0.0001
Fe intake (mg/d) 16.84 = 10.98 12.65 * 8.12 0.0002
Hemoglobin (g/dL) 1522 & 1.04 11.71 +1.16 <0.0001
Hematocrit (%) 4592 = 3.00 36.05*+ 3.14 <0.0001

YValues are n (%) or mean + SD. Calculated using a x2 test or
Student’s t-test

71 Aol A o @] yeREoH (p < 0.0001) SAdelAe=
2tol7 glick T BrelA vido] gl ek gle A
ool A AdEle] Aol RolA] ekgkom HAl S5}
© JAAE I el frelaiAl 2%0aL (p <0.0001)
oJellX= o]zt Gt

$delA FuS 7 At HIdo] gle AdelA
8.8%, W18 Actolld 29% = W& Aetolld FoleiA Wk
ot (p <0.0001) oelM= 2l zlol= itk 2
ol9]of thE whd AFS 7R AR B e wE 4
Sol|A] o)A 0% WekoL} (p < 0.0001) oAM=
3l 2[0S o)X okgir) e Wt FHo] AF| TS FAo
A Rigo] gl AwtolA 16.8 mg, WEF T 12.7
mg O E W HetolA] FelshA viekot (p = 0.0002) o



Table 3. Demographic characteristics of Korean women accor-
ding to the presence of anemia”
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Table 4. Characteristics of Korean men according to the pre-
sence of diabetes meliitus (DM) "

Normal Anemia Normal DM
(n=2779) _ (n=310) P (n=2110 _ (n=218) P

Age (y) Age (y)

20—29 333 (11.98) 26 ( 8.39) <0.0001 20—29 266 (12.61) 3(1.38) <0.0001

30—39 609 (21.91) 85 (27.42) 30—39 475 (22.51) 2 (092

40—-49 649 (23.35) 95 (30.65) 40—-49 545 (25.83) 49 (22.48)

50—59 478 (17.2 ) 29 ( 9.35) 50—59 353 (16.73) 64 (29.36)

60—69 391 (14.07) 30 ( 9.68) 60—69 310 (14.69) 67 (30.73)

=70 319 (11.48) 45 (14.52) =70 161 ( 7.63) 33 (15.14)
Education level (y) Education level (y)

<6 857 (30.84) 92 (29.68) 0.8840 <6 305 (14.46) 64 (29.36) <0.0001

7-12 1234 (44.4 ) 138 (44.52) 7-12 975 (46.23) 106 (48.62)

=13 688 (24.76) 80 (25.81) =13 829 (39.31) 48 (22.02)
Family income/month (thousand won) Family income/month (thousand won)

<100 581 (21.07) 57 (18.57) 0.2938 <100 342 (16.37) 57 (26.27) 0.0006

100—199 688 (24.05) 70 (22.8 ) 100—199 557 (26.66) 59 (27.19)

200—299 627 (22.74) 76 (24.76) 200—299 499 (23.89) 45 (20.74)

300—399 412 (14.94) 58 (18.89) 300—399 346 (16.56) 19 ( 8.76)

= 400 449 (16.29) 46 (14.98) = 400 345 (16.52) 37 (17.05)
Smoking status Smoking status

None 2475 (91.13) 281 (92.74) 0.2218 None 354 (17.45) 98 (47.34) 0.0573

Ex-smoker 111 ( 4.09) 14 ( 4.62) Ex-smoker 711 (35.04) 85 (41.06)

Current smoker 130 ( 4.79) 8 ( 2.64) Current smoker 964 (47.51) 24 (11.59)
Alcohol drinking Alcohol drinking

None 559 (20.58) 75 (24.75) 0.1662 None 118 ( 5.82) 13 ( 6.28) 0.0044

Ex-drinker 313 (11.52) 38 (12.54) Ex-drinker 167 ( 8.23) 31 (14.98)

Current drinker 1844 (67.89) 190 (62.71) Current drinker 1744 (85.95) 163 (78.74)
Diabetes mellitus 179 ( 6.44) 23 (11.39) 0.5088 Anemia 49 (1 232) 20(9.17) <0.0001
With disease 1124 (40.65) 109 (35.16)  0.0615 With disease 586 (27.92) 114 (52.53)  <0.0001
Menstrual status (yes) 1459 (58.59) 195 (70.91) <0.0001 Fe intake (mg/d) 16.80 = 10.91 15.85 + 11.03  0.2547
Fe intake (mg/d) 13.25 £8.62 13.44 £9.78 0.7626 Hemoglobin (g/dL)  15.15 + 1.15 14.84 + 1.60  0.0068
Hemoglobin (g/dL)  13.11 +0.80 10.44 + 1.21 <0.0001 Hematocrit (%) 4574 + 3.8 4457 + 455  0.0003
Hematocrit (%) 40.16 = 2.34 33.03 = 2.88 <0.0001

YValues are n (%) or mean = SD. Calculated using a 2 test or
Student’s t-test

dollA= Afol7h Sl El =R *Ecﬂu}Eﬂ%‘ TA=
Y 25 wgo] gl didAtel s migS 7k gt
oA frelA ez HWkth(p <0.0001).
E’J'I 0El0|| [[[E I:"MK[2| El\i
OdAF 54179 % 94 2189 (9.4%), 94 2024
(6.5%)°] F=dA=E FEEJT} (Table 4, 5). HH 25
oA Yo7t 555 dus 7 A 7 ST
3L 704 oPellA ek 7481iTt (p < 0.0001). H B
WEFo] s g S S8 (p < 0.0001)
LA 7HAE0] 4009 oARl ARRS- 400%HY 1Rl
Alef] n]3)
A o= Y =

TN A Bt Aol 2

i AP AL Zlo® YERITE (p <0.001).

YValues are n (%) or mean + SD. Calculated using a x?2test or
Student’s t-test

o7k I3l HlETF
Fadteld o @ A 555 sk FAe g
2 Bt 7dleld o Bkt (p = 0.0044). ol g A
& 0%**%]*1; A2 A YT (p<0.0001).

Pk el o) MRS B BRI fela
iolol,]. (p<o0. OOOD oJ Ao A= AT G 3R} A}
ofo] A7} QIaltt. B7E sh= oA 9] HlEo] FdkAt 1
o Rl frefd o® A YERT (62.7% vs. 18.0%,
p < 0.0001). i BN TRAES 7 Algke] v&
& 1R FaadiatelA] =4 YERTE (p <0.0001).
ARel A Ht AFE dY BT ARl “Lﬂﬂ
Atolell zfo]7F Giet. SRS 2R FvHET R
oM 2dRlel vlE] G Bl frefA oz v

= 3 &3 A3o] 9= e
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Table 5. Characteristics of Korean women according to the pre-
sence of diabetes meliitus (DM) "

Table 6. OR and 95% CI for anemia among Korean adults ac-
cording to the presence of diabetes mellitus

Normal DM
(n=2887) _ (n=202) P

Age (y)

20—29 357 (12.37) 2 (099 <0.0001

30—39 688 (23.83) 6 (2.97)

40—-49 718 (24.87) 26 (12.87)

50—59 465 (16.11) 42 (20.79)

60—69 353 (12.23) 68 (33.66)

=70 306 (10.6 ) 58 (28.71)
Education level (y)

<6 813 (28.16) 136 (67.33) <0.0001

7-12 1311 (45.41) 61 (30.2 )

=13 763 (26.43) 5 ( 2.48)
Family income/month (thousand won)

<100 568 (19.85) 70 (34.65) <0.0001

100—199 706 (24.67) 52 (25.74)

200—299 662 (23.13) 41 (20.3 )

300—399 455 (15.9 ) 15 ( 7.43)

= 400 471 (16.46) 24 (11.88)
Smoking status

None 2580 (91.36) 176 (90.26) 0.2730

Ex-smoker 119 ( 4.21) 6 ( 3.08)

Current smoker 125 ( 4.43) 13 ( 6.67)
Alcohol drinking

None 572 (20.25) 62 (31.79) <0.0001

Ex-drinker 311 (11.01) 40 (20.51)

Current drinker 1941 (68.73) 93 (47.69)
Anemia 287 (1 9.94) 23 (11.39) 0.5088
Menstrual status (yes) 1622 (62.7 ) 32 (17.98) <0.0001
With disease 1069 (37.21) 164 (81.19) <0.0001
Fe intake (mg/d) 13.28 +=8.68 13.15 + 9.57  0.8500
Hemoglobin (g/dL) 12.83 = 1.16 13.00 = 1.26 0.0484
Hematocrit (%) 39.43 £3.19 39.66 £ 3.63 0.3937

YValues are n (%) or mean + SD. Calculated using a 2 test or
Student’s t-test

ERtot (p < 0.01) odelxe 4ade) Fie

off Felgh Aol 5 molA| ook

g #7 1 SRyl
A

I
Pie] §57F Sgele] Ng Bl

B Al

oY @l 0= g
1‘1% AA=E
B8 Bk} (Table 6). W& ot
A, A, usSE, €9 7HAS,
AR AH, €74, e 45 55
AP v FE 7F AR it Qs Al vls|
g A= 1.6 A5 S7Fshs A OR vERTh
(OR = 1.58; 95% CI: 1.06~2.35). o]&|3+ Aap= Ardo]
upel thEA el S e Gt g A9
g ] A%} 40 o) STFIIAL olelst A= A

T Eloi'

Men Women Overall
Reference 1.0 1.0 1.0
Unadjusted 4.25 1.16 1.58
(2.48-7.29)**  (0.74—1.83) (1.13—-2.21)**

Adjusted” 2.64 1.06 1.58
(1.45-4.83)**  (0.61—-1.85) (1.06—2.35)*

Y Adjusted for age, education, family income, smoking, drinking,
menstrual status, iron intake, and disease. Disease include Can-
cer, hypertension, hyperlipidemia, cardiovascular disease, peptic
ulcer, liver disease, bone disease, kidney disease, thyroid disease.
x: p<0.05, #: p<0.01, =+ p<0.0001
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& oz 4% Ay gs 7R ool Wd Ay 125 F<F rhEPOE FoIgE u diidx} 257} slvteE=
Fol 1] wokom o7, A, QIF, ARl o, AR A B FAE Y o® Eolghar ko) o] FYEH Y =
H 5 W8 34 Y 2058 BARIRE W geE 7l gE AFeXE 539 AllE W EAlelA rhEPO A&
AFES Y Y] g%t 1.6v) FTKsIGILE Tev 7t ElREER] FRE SRR
e skl A e W P ErelA dae wl 2 ATl g wWAelM e dargo] wiE Ayl
g o] 913 eglo] ofqtE” 433319 FA3AE o] AE Qlolglont oAM= Fart E e #o]
Ao 2 3 PRESAM (Predialysis Survey on Anemia  $liE 202 UERGIT ool I Bl 97 o,
Management) 97X = @irgo] Sl AR} Wiso]  Hi QP T o Qas0] RIE B ¥ & TS
A= AFEE Atolol] W1E Aol Apolzh QISItE? 18 & QLS FloE AlmEth w7 A oAelx] LAl ot
L 919 A2 RIFIH ] Qlo] AR BE VIES AR FHER]D SAE Qlete] Hibdgo] MlskE A 2
P A2 e A5y AFFS o sglornz o HA o 2 AT A T oA oF 60%E €4S
TANES AR SE n|usp el ojEgol Stk shz ZdElell o ZAAE A Ay AY, uHTE
oA RiE o] Trlkeks 7S Mgt e € VHAS, 59, AR, R AF, deE 299

AR gkorot W AFAbEo] dg|AzEolo|l (Ery- IR {7 T HIEe) fFaES RANS o 94

thropoietin: EPO) 23} #ho] Qluhar ARk ¢l ojAdo] H7<l ojAdel ) wid ubgel 93w7} 3

EPOE AlgolM s diide Ad42 vtees Al b o 2 Zlo% #4¥30t (OR = 3.4, 95% CI: 2.07~

o] #3lE X8t AEFE s 9s gy HE,  5.64). A4 A - & A4S vt AN FEREFERS

=v
FY 5 Aol WSdlo] 3 A AHBA Riz
SOl Qo] ol gy g ABAe) HlwaA

o010 O
=4 A AgrtelA EPO Aito] Zhasoich Y shA

71ZEo 7 H7d 72 o3Ao) 14.6%, B8 & 7.3%% WdSE
o] Zxslsior ¥4 vgvls VFEoR SIS u w7 A
of 17.1%°014 A7 5 24%=E rAste] €749 23l o

iz el EPOS] thRt Bk 24 whgo] £slel e A% A wAe) W]l H2% tehigek? 1
EPO AZ4om g Ale] MARAE REEY EPO  eh} ¥ 7t gl felo] | 4 ol g, i wle)

Ag o A3 HIF S A1Y G} A28 T BFolA ¥ B, 58 FF Al didt A=) FEsie] Ridge 9
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