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= Abstract =
The Estimation of Prevalence of Diabetes Mellitus in a Rural Adult Population

Sue Kyung Park - Joung Soon Kim

Department of Epidemiology, Graduate School of Public Health, Seoul National

University

The objectives of this study are to estimate the prevalence of diabetes mellitus (DM) and to
identify risk factors associated with fasting blood sugar in a rural adult population.

We carried out a cross — sectional study on the residents over 30 — year old. Among the 1077
eligible subjects, 725 persons responded to the study;the study consisted of interview on family
and past history of DM, anthropometry, blood pressure, and blood sugar level in each subjects.
Only 707 subjects of 725 participants had fasting blood sugar(FBS) examined and the rest, 18
subjects were had casual blood sugar examined due to failure of fasting over 8 —hour. When
subjects had FBS >140mg/dl, 2 hours postprandial blood sugar level was checked after 758 oral
glucose loading.

The prevalence of DM was 8.9%, and age standarized prevalence rate adjusted to Korean
population of 1995 was 5.8%. Mean and SD of fasting blood sugar in men was 99.8+22.6, and
in women was 111.5+29.9. Mean levels of fasting blood sugar were significantly higher in
women than in man and as their ages advanced the prevalences increased in both sexes. PP2
blood sugar levels were significantly higher in elder age and in persons with higher FBS levels
than others. The risk factors associated with FBS were past history of diabetes, sex,
socioeconomic status and waist — to - hip circumference ratiojthe risk of diabetes was increased

in female, people with past DM history, central obesity and low socioeconomic state. The low
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socioeconomic status associated with DM in this study, which is different from other study

results, should be pursued in further studies.

Key words : diabetes mellitus, prevalence, fasting blood sugar, central obesity
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Table 1. The proportion of the population studied by age and sex

ox&d), A4 A& 3 67.7%, J4 655% 4
.

ZAL IR AAL Fojrl o] AZF Helle F
83 2 714 o f7t UG

2 F 718 T8 AL, gAY FRE]
gt ZAlel o] o] ¥ Z24 wl g1y} wjFeloh
Azl vido] Ald old Fa|gHo] HA ot
3 e, AGeg Bl 199537 T
3 ARz g ARtk 2 24 A9
£ 70% °)’do] AF]a P 2T 71 deH,
2 A} ol 259 AR A719 A ] Wi
of ojm] AZE W APE T FPoz WP A}
Z UREE 2A FdehA] &t gy 2, 34
ARE BAX A, AN AR Hgle] &Fou
uristix ¥ glucometerE o] &3+ F 24o] FEE Al
Hn QoA WY 2 T PAke Aol ofn] B
#slelo] glr). o33 AL 19908 A=A e 2A}
o} tlEo] AYA G HAF ZAE S v e BE &
& & Atk B AP o] Al AP AL vl
Lo ® BPetn 1990d GAE HFE 77%(44
2%, AR 82%)° ZAHgol #ARNFHAE 5,
1993). 23] & A At o 4Aslq 2R ke
FRIE] AGA7A BEH A ST B8t
I 9 7S Bole AL o3t HAF Azt 5
UEA BHstslo} g17] YD Aeolth. o]t X

(unit : No, %)

Male Female
Age(years) Base Number Percent Base Number Percent
population studied studied population studied studied
30~39 94 46 48.9 81 39 48.1
40~49 81 56 69.1 74 47 - 63.5
50~59 108 78 722 147 109 74.2
60~69 131 95 72.5 138 106 76.8
70~79 86 64 74.4 80 49 61.3
= 80 17 11 64.7 40 17 425
Total 517 350 67.7 560 367 65.5
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Table 2. Mean==SD of FBS(fasting blood sugar) by age and sex

Male Female Both Sexes
Age(years)

No. Mean+SD SE No. Mean£=SD SE  No. Mean+SD SE

30~39 46 965+ 199 293 42 101.5+£113 1.75 88 989+ 165 1.76
40~49 54 96.3+210 2.86 47 1076+ 134 195 101 101.5%+18.7 1.86
50~59 76 103.7+322 3.69 105 1146+27.7 270 181 110.0+301 2.24
60~69 9% 999+ 167 1.70 106 113.0+36.3 353 200 106.8+295 2.08
70~79 60 999+ 195 2.52 48 112.2+36.6 528 108 1053%£289 278
> 80 10 103.2+202 6.39 17 116.8+39.7 962 27 111.8+340 6.54
All ages 342 99.8+226 122 365 111.5+299 157 705 10594273 1.03

Az ofglg W] HIde AFAarRdxd
7WiAe] AR S F4oE FHE AV Ed
v} lth(Park YS, &, 1995).

2 A o, A A7l ©E o] felrt. AF
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= AWE  drh A A dgxAe FE Y
ol A= Fe AEES BAAT, G 52
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I AWA o, ZAFE Al Y 540 mtE
olfrelct. H FAAl PR FHA AP 3
& B AMAE AFEEQ AR AEAYe] EAE
7HA a3 glet. vhge] 72 FeEErhs =REE & %
A HojZ 9w o] g} vpg3|do] 7 g A
Ax 3t Y71 it FRIE] oA 27]dle Ui
v He] 9oj A5vF Bsith e = EHste] A H
27k oA ARl :, tiA 4~5x]3mitt Qlo] ALt
SolskA] FEth ndRF A Eo] AuiE o
2 Y9x g vl o] Axe] I HASY T @
o] AFAR FUES VA7) Wzl

o

AL A, el o ARz, 3583 F
849 tig wgoe sl AT o] 9] F5 o F
Z g o] 383 hssiir] W2l 5] of
d ¥ x| (casual blood sugary= $-4o4] A A1H ).

2 A - i BT DHULXIY SRS 24
7% Heix|

(Table 2= '8 - 9%d BT FHIIAS 219
EXE BoFe Ro|r

FAo] W TEADAE 99.8+ 22 6ng/dl (mean+
standard deviation)3 11, 432 111.5+£29.9mg/dl 2,
/A9 ztol7}h frefdtAl #HEE AT (t=-5.90, p=0.001).
B FEIIAE AR wH lske Feold
(Table 2), THEA (Table 4T AR HolAdo)
B2} (correlation coefficient=0.10, p=0.007). &
T FTEEIA = FHEED A dvdes B4d
(correlation coefficient=0.48). A&l WA= Hi F
Ed]71 500 ol 58 A2 TR} AL Kol
& NF(Table 2), T8l FHEE-2 70ti7b4] 716}
T ¥EE BAtK(Table 3). o2 @32 AA 2
by @A) 2550 S} 500 o] F Fof| ol £
gtslo] glo] Ha FHRI A 288la 352 AL
ZTH(Table 6). AAZ o] ARAME A At F &
A Age3 e 549 F 44 7o] 30~40F S B
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Table 3. Prevalence of DM by age and sex

Men Women Both Sexes
Age(years) No. No. Prevalence No. No. Prevalence  No. No. Prevalence
studied positive  rate(%) studied positive  rate(%) studied  positive rate(%)
30~39 46 1 22 42 0 0.0 88 1 11
40~49 54 4 74 47 1 2.1 101 5 5.0
50~59 76 6 79 105 14 13.3 181 20 11.1
60~69 94 8 85 106 14 13.2 200 22 11.0
70~79 60 6 10.0 48 7 14.6 108 13 12.0
= 80 10 1 10.0 17 1 5.9 27 2 74
total 340 26 7.7 365 37 10.1 705 63 8.9
** age-adjusted standarized 5.7 5.7 5.8

Note : *+ The criteria of diagnosis in diabetes are 'FBS >200mg/d!', 'FBS >140ng/dl & PP2>>200mg/dl’, or alleged DM on
current treatment(insulin, antidiabetes drugs, or obesity controi).
*+ Standard population : Korean population of 1995(estimated) over 30 years of age

92.6%7} S04 o]43o|Qith. o] 2 02 o] Htho] ojr
3} 7)¢] (intervention)e. E=A3}A] o Fvtolzbd #H
T 3EIGRE A% 7t A Fsd Aol B
alct.

B3 PP2e A%l VTS Srlste il
1, FRYY $A7}L £ 242 PP2E H5H) 2714
%t} (correlation coefficient=0.55, p=0.001;Table 4). &=
g A g AdRFe FEEPA L} Aol
£ 7} th(y’=241.4, p=0.000).
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2
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Table 4. Correlation coefficient and P-value in each variables

Pearson :
} . P — value
Correlation Coefficients
FBS and Age 0.101 0.007
FBS and BMI 0.155 0.000
FBS and Prevalence of DM 0.480 0.001
FBS and Waist/Hip ratio 0.056 0.142
FBS and Systolic blood pressure 0.073 0.054
FBS and Diastolic blood pressure 0.077 0.040
FBS and PP2 0.551 0.001
Systolic BP and Diastolic BP 0.740 0.000
BMI and Waist/Hip ratio 0.431 0.000
Table 5. Standarized analysis and test for trend between mean FBS and other variables
% value P — value
FBS groups(categorized) and Waist bip ratio o trend =17.14 0.009
FBS groups(categorized) and Waist hip ratio standarized by age Yo = 313 0.042
FBS groups(categorized) and Waist hip ratio standarized by BMI Yo = 493 0.026
FBS groups(categorized) and BMI & trend = 8.07 0.223
FBS groups(categorized) and BMI standarized by Waist hip ratio ;(2 emu = 0.66 0.415

Fz9}e) o] Wgol},
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(54v8, 85.7%) TA B o bl i)
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)52l 2 3 AWM FEE D] B3 HY W
A BASE AFREEL, A 75.0%, A 76.5%=., A
9) B3} o] H| &2 JeHez FHu e T
=9 8 vleS A 5 e 3 34 5 9

T 75.9%7F & FeH 1 S ¢+ U

[ ==

5. S| FIHRIZIe] AR F4

&zl -JHolEd Byt FUMESE FEYIA S
soletA  &7Fet ok (ytrend=17.14, p=0.009),
BMI(y trend=8.07, p=0.233)2h= d#Ajo] TR
2634 TH(Table 5). o2}t AT L AT YE= %3}
& Fo= AR B -l = vlokes /&
o3 AP wn=5373, p=0.020)0] T|ZEHAY:,
BMIgh= o3t Q@ido] ARHAUTHY qw=3.134, p=
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Table 6. Management status of DM by sex

Men(%) Women(%) Both sexes(%)
No. of DM with this criteria * 26(100.0) 37(100.0) 63(100.0)
Alleged DM on treatment 20( 76.9) 34( 91.9) 54( 85.7)
W normal FBS(well controlled) 15( 75.0) 26( 76.5) 41( 75.9)

Note : * This criteria are 'FBS>200ngd!’, 'FBS > 140ngd! & PP2>200mgd!’, or 'past DM on current treatment(insulin,

antidiabetic drugs, or obsity control).

Table 7. Factors associated with FBS by stepwise multiple regression analysis

Associated factors number in Partial R’ Model R’ Cp) F - value P —value
Sex 1 0.045 0.045 11.87 27.68 0.0001
Central obesity(Waist/hip ratio) 2 0.016 0.060 3.936 9.919 0.0017
Socioeconomic status 3 0.007 0.067 1.857 - 4.093 0.0435
Family history of DM 4 0.002 0.069 2.531 1.332 0.2489

0.042). 8] —Jdo| S| v} FTEILH 9= BMI
2 5413 Folx oJAd3] o3 Ho|7t Bategon
(Fom=4.928, p=0.026), 3]7] - Jol=d HIS EA|
3 3o] 2EYYA 9} BMIZIe) AT R o
ATH cm=0.664, p=0.415).

o2} @ Alole FEAYA|0| Beishe Aake WA
B)THBMDET} SAlu]gH(central obesity)e] W& Q2
A A8 FAY 5 Y1, o)Ee B, 4, A
HT AEE Ex)8 Folw 13 golaid). ol
g Aze A2 el YAl ATE FAoE
Fage) $HES FHY @ AR FLaAT
(Park YS, 5, 1995).

S BN HAle] BRI s 2 A
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[

ol g A9jetrt. 57 Y olr] U
T FZ X (correlation coefficients:0.74, p=0.0001)°]
ZAWK(Table 5), 1 % o|e7] Eyto] @ ¥4
oA Fejsie] oler18tE 1 RS ANt 4
BTt A1 2] &l - JdidolEd vl HAu|THBMDE 7
3} oko] Ay (Pearson correlation coefficients:0.43, p=0.
0001)] #Z= Y LK(Table 5), BMI 2 3]2] - golE
# ¥)E FAlo) AP 2d7} 8] -JuolEd) vukE
A 2elzke M2 folg zjolrt gigly] Wizl &
Wy BEE FEALE APaisint. v E IR 244
A frejet daio] BATRE AR o] F3ofA
FTHYGH o) g Ao FHFHID wK A=, T
ol 7= e & v IFAA F I HFE oS
A 293 A3

AR Thias 37X (stepwise multiple regression
analysis) 2% 7 A F A, #l2]-ddo] &8 ¥, At
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Z)yll E23t1 3lolA] A HlEld 98 73 Ax
7} 8ol Yol a-& AARIt a8y o] Rle B8
g2 53 Ao F¢udAE B8sla 2 A7
T3 FAo|BR o] FX|wro e P T Fk
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7Vs-8lc}.

B dellMe AL 19 Aol Aol thg By zA

g FYstHA FE g FAG 8-S Al
TEERY £ 8 FEljlel 9% F Uy 2
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AZITEd dAR FExg0l 6840 ZAstnE
FUEL AY 4-8473 2 A S sta AU
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£ Alfste Ao] Thx] ottt FHA o)f=, F
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A 4~5A)1730 FA A ol HAAE F3, 8~
10A130] g He 3lo] #EgEo] glo] AFH<
Fojelrlo] glom FEIFRAL AUz 23T &
AT AdRE, o Adoz FTehe Aol
Ak, FFE 2 AGelA B} &
FEoIE 3t e Bdo] BAl disHe A4S
AYetie PP2 3H S A2 278 ¢ fileh

19859 AA A7) 7(WHO)e g# &4 W 2
Fxed uel AD7EE da2A st &, 48
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= AT A QAR ZARE AR ATFEL YRE
o] @77F BE AFFECIAIA PP2 0] Sol3lA] &
7] W ol A¥ FBS>120mg/dl 7)o 9% FE
Al M e PP2E FAlSR] &S 4HE3
I AR AE, 1989 ; AAE, 1993).

B dydAe &7t € 2289 @) s g9
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= ATl e B2EY T B, 120ng/dl 0¥ S T
¥ o g Folslaol sht 7}k (false positiveyS &
olazt ‘140mg/dl )& J1FEoE AAsgona
120mg/dl ©17Q) 7|ZRRE fH 80l B ZAHA
< Aot AFE 519939 AFIME FBS>
120mg/dl & A 71F 02 YA S o, PP25 A3
312] @202 WAL= error(false negativey= o 1.
0% A%, FBS>140mg/dld Wi <F 1.5% %o

-
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error7} 2RI AT Bl 35 AL
120~139mg/dl B WAS = To] 120ng/dl ©]’32] 35
A& Uehlle JA A T 60%8 AR 7HE
23, o] Z PP} 200mg/di 1739 AlEEe] vl
& 6.5%%, 140ng/d]l ©]’FQ) AFRE2] 72%9) H]Ehd
o ¢ @t giA 2 feleES 0052 Fe Ae 1
& wj o]2] 3 eror= PP2 AlJ] o33 4] FE
2T W) FEECNY JTe 8] IR gotx FA
He g Aolth,

o] =M oA FHES NESY olFE, AS
Aol Bd #eE A WE Y] 7|8 B
oksl7) Stairjelet. ol A AtglelNe) HA o)gs
8.5 vlelslo] Y E RAoE AYS AAs] ujiel

Aol =go| 2 Zo|7] ot}

B A7 AFdHo2E, MehA] B2 (selection bias)

o AAE A& glvhe o] 1 F dhdolct. o] |

A8 433 B 7o A BeARE s HaE
F 9, E3 Ao oju] FHioz Hhighd A}
TS0 Agd oz Al Aoz g3 v
F gich G FEE oM E Agd HA )
A7} Rol=d], A¥ol w2t Frksichrt 804 o4

o] AgolA 26124 "o A 0|89 BEST}
Aol A7l= HAH Ay AE(selective survival)e
2 3 AY 7S neEfdtedor & Aotk 1A
ZolA fHEo] BolAle @ ol o2 ATolA
T olm| g ut YA F, 1972 HIL F
1987 ; AT =, 1989 ; A<« 5, 1993). 28y A
A F¥o 71 Fyleba Zeid Zake flolA AW
Ao g A whe} Friehe Fdol FEE Aot
A FHEL GART o] o &k ARIAA
Hog Nl AFE ¥ P ANFY B¢ 494
o) fEol w2 v, hiwdTee 4439 &
HEol oA, 1993). FEvgeldE 27
19709 =244 &, 197214 3y |7} 2
1 3=2 FAHUCE 2 F J2 drdhs A%FE =2
o] 1980t =2 (132, 1984 ; 112, 1979
1.75~15 : 1 F=7} #F=HUL, 199080 @+

&, 19930l AR=E 7 o] 9] B 5
JVehe Fde] #EAHEAUG B AT AHL w249

ol7]& st TAIZ e §loiA HZ BAE EAY
o2 uol7ke 2 Bolx e, ol¢ tEe]
/Hg tﬂoob\]-i u].z,qo.] 7],_1_ o —E—ﬂ_o,il‘i_ q_

gt Selvel AA ATE FEATE 8 @
& 1A% 4, GHFHES Xol7} Aidrh oA
Sevete] 4 mElFr B nElTEt 84
2L, AF7F2Y Hol2 & 4 glov, A g9 5
2T TEIF ANAEQ AFFReE= Ao|7} &S
AlAEITE

AP A 53 el se AAAQ) AT 5§
Aol 298 9§32 v)Hic}. Oxidase & A71A B
xHe) el 7MY 834 e Akt A o
o} ¥ A e @A HAF A 1070 B E olF
A Aok B, AARES Eol7] e 24 &
GATNA] o7t AR gL FHES AARIZ] W
Foll, ZFAE glucometer H-& NPT ol gl
o] ATl A glucometer < Oxidase {7} A4
AF7} 0872 BASFHAE T, 1993) A= &
&5 & & Utk HIE 33 vEdY AAE 9% F

E AT FEE e 23A 77t fledd
AZE w3 & dpoixe BPzAb g 94
g AREn) 2 2 A}el9] pilot study/} AT A 1L,
HE HHLYEE A AGA] dEos vz
AR AlEigk Adol ole Badighel Arlakg 44
2 AAg el sl BHe] AU wf &l
ZARIER 33 a9 A ZeE A4
o},

A 204 Bt FeEveke §53 Aoz 4
g AN, AgETe] ¥zte} tlEo] AWt
8izly} 2ok (Park YS, , 1995). o] AL L2}
2} B fFHEEC 9TE v ST @
#Agls nAE S frZATH(Park YS, 5, 1995). ©]
ATEIE AR T FHEC] T7HE A=
Holu, 53] oM FrPt FEeAA vepta
o= Bt o]z g AL otk A B

r\k flo ol

.
NeE Ao
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oA A o) AFE AXe Aoid gAY
2 A% F23 dare It sheAel EohEA
T 5, 1993). 53] AJEL HA9 §AF =FHo|
FHEg 7Rl A Mg 7R V)] e R Qg
3% Sl APF R JFE A VA E Aot I
% #dol e vdtw AAsR 8 el
F8Y AFAAIHEEE F, 1963 ; AL §,
1974 ; o]34%- 5, 1984 ; 79 =, 1987 ; Park YS,
T 1995). 53] Mt} AR e oS @
19 FR3A dFE PIAHHAE, 1994 ; Park
YS, & 1995) ol&jgt A& oS slAEA e Ao
ME #2E ¢ Uk 9AR vk SARY 24,
Y EF T A, 2l -gholEd B, AEAA 4
B ok 715 o] Fold W A=A, 1 F 94
d 735, AR AAA F3ol WESE, AT o}
E4E, il fAHe] 9lg A TEEI) v
e FHo] 2 A& & & 3ot Tk o] A A
A BFEH dit AKE Azstnat o, e
o A 3 R 715 Axke, oln] 234 AR
A dsrt B7Fsslt) tial 23% 98 AAES U
2 AR glolM e o7 E ARES] g3t oA
ZA (intervention)o] 3 & Y& Ao}, ae}
AR B oAl B 5= e 28
g A8 QAo|ng o]F FHHoT FEio} i}
FAETE 71 ANz gA 28T 4 qla,
AREA AQelME 2f, BB, sjan|to] 53 e
FAE AT 5 YL Aot} 53] did] ZeA
%22 MY ST Fee Bl delx] &
7] 9% dF QAR B & Fasith b I oS
< Bl zsld Ho|dAE Rty AT AF
24 2 723 2502 ZR FHES AaAl
= Yol AlFait.

AL ZAA A FEx Bl 93-S F2 2l
ojth. AFAAA Aelde 98 850 Bxe
AZ 48 glold o1 53 ARzt AT
(Oxford textbook of public health, 1991). o] d-72ejA]
= A ZAA e S5 Z42te] AR WFE 7}

2 N 7NEE FHLE A7) A5 sl 2
a5t o]&@ %ol o8 gelEe] Asy] Wi

w3 Qxpgke] 70 (intervention) thEE A7} A4
o 2¥A 2 WS FA £F FHoJtHOxford
textbook of public health, 1991). &t} &4 o
e E WX g AL oprh FEe] o)A
TAIE AHE] - BAE A7t 52 TolM T &
Wl i g/ RaEAE-$R 5, 1979 5 9d
71 ¥, 1981 ; A&« 5, 1993 ; Park YS, 5 1995). o]
ATl e ARRIEAA Gzt DolAle TollA 28]
2l B FE0 B33, AL FEERE F

da
£ 2 o

o

A3 FFS AT gl o2 o] ZA) Fgh A
wEo| MY SHY ndH S ¥ 8ol 2 wlA] H]
28 B9 7k, ol AQe] A B A o]l
o]

Ae 2N A DT R3] J s 2
o) wRez WRY 4, T AHPAE el
Hxel BAR Qg 7PsA S¢ sl old] Y
#7149 A7 B @ Roz Yotdn.

V.d &

o T FHES st A=
ZHA 107] 2 AFRIT F 304 oF BU& 2
Hdos sjod, 78 M, AR AR AdH, dH
o g 12 WS Aldain, tgd g 7
o) Uig 25 HHRALSY QJAA S, TE
29, @4 S389T. B TEH3AAHOGTT;Oral
Glucose Tolerance Testp= F-& Edo] 140mg/dl ©]4}
& 7 follqt Al =T
G D 7l O FEED 5 200mg/dl ©]
F olAY @ FEET FE 140mg/dl °)43} PP2
200mg/dl ©1F, 32 @ TA = AT F A A
21 e B 2 AR D, =2 304 ol AT
FA (1995)E o]8sld EEIFHES A&t
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