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Abstract

This study was conducted to evaluate the nutritional status and diabetes management of diabetic
patients in the Health Center.

General characteristics, food habits, food intakes and the knowledge about diet therapy were investiga-
ted from ninety one diabetes subjects. Anthropometric assessment such as weight, hight, triceps skinfold
thickness, and biochemical measurement of fasting blood glucose(FBG), post prandial 2 hours blood
glucose(PP;), and hemoglobin A,c(HbA.) were obtained from the subjects.

The results were summarized as following :

1. The average of age was 609 years old and 835% of subjects was illiterate and primary school
graduated.

2. Relative Body Weight(RBW) and % body muscle were 96.18+ 13.6 and 33.56+ 7.01%, respectively.
Obese subjects whose body weight exceeded 120% of the ideal values were 3.3%.

3. The 86.8% of subjects were managed by oral hyperglycemic agents.

4. The mean of FBG, PP,, HbA, were 140.75+ 44.43mg/d], 22099+ 74.77mg/dl, 760+ 1.88%, respectively.

5. The mean daily intake of calorie was 1407Kcal, and 73.6% of subjects lower caloric intake than
prescribed calorie. When the degree of dietary compliance was expressed as Tunbridge score, 18.7%
of total subjects was grouped as satisfactory, where as 20.9% and 60.4% could be considered as tolerable
and hopeless, respectively.

The nutrients intake were lower than RDA except for Vitamin A and Vitamin C and the ratio
of carbohydrate . protein . fat was 7214 14.

6. The mean score of knowledge test about diet therapy was 3.52+ 2.19 out of possible 14.00 points.

The above results suggested that the most of diabetic patient showed the poor nutritional status
and they faced the lack of knowledge about diabetes management.
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Table 1. General characteristics of diabetic patients. ) ) -
Sex Male Female Total
Characteristics ) T T
- N(%) . 25(27.5) 66(72.5) 91(100.0)
Age(yr) 30~39 1( 1.1) 1( 1D 2( 2.2
(%) | 40~49 4( 44) 5( 5.5) 9( 9.9)
i 50~59 6( 6.6) 7(18.7) 23(25.2)
60~69 12(13.1) 31(34.1) 43(47.3)
50~59 6( 6.6) 7(18.7) 23(25.2)
> 70 2(2.2) 12(13.1) 14(154)
Education Illiterate 5( 5.5) 30(33.0) 35(38.5)
level Primary school 9( 9.9) 32(35.1) 41(45.0)
(%) Middle school 4( 44) 2( 2.2) 6( 6.6)
| High school 6( 6.6) 2( 2.2) 8( 8.8)
Unviersity 1C 1D o 0 1C 1D
Occupation |  Working 9( 9.9 7C 7.7) 16(17.6)
(%) . Unemployed 16(17.6) 59(64.8)  75(824)
Table 2 Anthropometrlc charactenstlcs of diabetlc patlents
Chasactersies (Mg e Joa T e
Height (cm) 168.11+ 6,147  154.02+ 4.72 157.89+ 8.13 NS?
Body weight(kg) 67.04+ 9.76 59.20+ 8.17 61.36+ 9.27 NS
% Ideal body weight® 88.80+ 11.75 98.98+ 13.30 96.18+ 13.62 NS
Body mass index(kg/m’) 23.70+ 3.11 2495+ 3.22 24.60+ 322 NS
Upper arm-circumference(cm)  30.32+ 3.28 2952+ 3.18 29.74+ 3.21 NS
Skin fold thickness(mm) 13.52+ 4.86 2397+ 5.98 21.10+ 7.35 NS
%_Body muscle _ . 3913+648 31454600  3356+701 NS

1) Values are Mean+ S SD,
2) NS: Not significant
3) Ideal body weight(kg) =(Height(cm)-100) X 0.9
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Table 3. Distribution of body weight in diabetic patients

) Male Female Total
Characterstics
(n=25) (n=66) n(%)
Underweight" 13(14.3) 15(16.5) 28(30.8)
Body weight Ideal body weight? 12(13.D 41(45.1) 53(58.2)
(%) | Overweight® 0( 0.0) 707D 7C 7.7
| Obesity” 0( 0.0) 3( 3.3) 3( 3.3)
1. Below 90 of relative body weight
2. 90-109 of relative body weight
3. Above 110 of relative body weight
4. Above 120 of relative body weight )
* relative body weight(RBW) =~ body weight X 100

Ideal body weight
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Table 4. Clinical characteristics of diabetic
~_patients o
Variable | N(%)
<1 26(286)
1~5 38(418)
Duration of diabetes 6~10 15(165)
{yrs) 11~15 8( 88)
B 215 4044)
Oral hyperglycemic agent 79(868)
Diet therapy 222
Insulin 101
Treatment Diet therapy+Oral
hyperglycemic agent 8( 88)
No treatment 101D
< 115 30(33.0)
FBG(mg/dl) 116~ 140 24(263)
{ > 4l CUON
j < 140 10(110)
PPy(mg/d) 141~200 29(319)
> 201 52(57.1)
<6 12(132)
HbA (%) 6~9 59(64.8)
> 9 0(20)
> 1 month 5( 55)
2 weeks 56(615)
Blood tes! 1 weeks 16(176)
» Randomly 14(154)
Health Center 84(923)
Test place | Hospital 5( 55)
Home 2 22)
LMD . Yes 3.(33)
D MY education | No 88(967)

1. Diabetes mellitus.
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Table 5. Food habit and exercise

L - N (%)
Regular o 52(57.1)
Mealtime | Irregular 33(36.3)
N Skipping - 6( 6.6)
Quantitative | No 49(53.8)
measurement | By the eye 42(46.2)
~ of foods V%Measvuring devices 00 0.0)
' Never 71(780)
Drinking 1~2 times a week 10(11.0)
) 3~4 times a week 6( 6.6)
Bveryday  4(49)
- | Never 78(85.7)
. | 1~10 pieces a day 5( 55)
Smoking | 11~20 pieces a day 6( 6.6)
. More 21 pieces a day  _ 2( 22) |
i Never  44(484)
Exercise 2~3 times a week 7( 76)
| 4~5 times a week 10(11.0)
| Everyday B0
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Table 6. Attitude and perception to diet the-

rapy
Yes 11(121)
[mplementation of diet therapy | Trving 3(330)
| No 50(549)
Bt mived food  76(836)
i Avoid sweets 0(770)
Types of diet therapy | Reduce intake 40044/ )
Eat variously 18(198
| Keep a prescription 4( 44 )
Neighboriood 37407
Sources of knowledge on Hospital 3H(385)
diet therapy Newspaper, radio, TV 14(154)
o | Health center 5( 55
’’’’ [ Unnown ’ 52(5".1)
| Not accustomed 2(308)
Difficulties in implementation | Insufficient 15(165)
of diet therapy Too expensive 077
'No concem 6( 66)
Nopodlm 4040
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Table 7. Dietary compliance of diabetic pa-

tients
Characterstics Male Female Total
(nrz725)ﬂ (n:766?” (n:791)
Satisfactory”  6( 6.6) 11(12.1) 17(18.1)

3( 3.3) 16(17.6) 19(20.9)
16(176) 39(428) 55(604)

The actual mtake is within 10% of the prescrlbed
dlet

2. The actual intake deviated 11~20% from the pre-
scribed diet.

3. The actual intake deviated more than 20% from
the prescribed diet.

Tolerable®’

Hopeless
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Table 8. Average daily energy and nutrient
intakes of subjects by 24-hr recall

method
M I Men Female Tolal P-vdlue
Nomberof | % 6 9
subjects [
Calorie{Kcal) 15995+ 423" 1334743748 140744095 0037
Protein(g) | 642+313 4491154 501+225 00060
Fat(g) 220+ 183 185+ 144 08+19 N
Carbohydrate(g) ] W25+ 620 24051616 20304616 NS
Calcium(mg) ~ B75+2006 405141893 427742162 NS

[ron(mg) 111457 82:41 89+ 47 00214
Vitamin A(RE) 1119501 12268 1078649699 11106+ 10409 NS

Thiamin(mg) | 099:041  076£030 082+034 00164
Riboflavin{mg) 1024048 0754033 0824039 00140
Niacin{mg) 1234846 838553 9661666 0037
Ascorbic aad(mg) 1009+ 723 70:720 M6+ NS

1. Meanz+ SD.
2. Not significant.
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Table 9 Comparlson of variables and knowledge of diet therapy

Score of P-value
- knowledge test )
30~49 572+ 161
, 50~ 59 3.69+ 2.24
Age(yrs) 60~69 304+ 2.03 0001
) =70 3.00+ 2.03 B
Illiterate 271+ 196 o
Primary school 3.34+ 1.86
Education Middle school 5.33+ 1.96 0.001
High school 6.25+ 1.98
Unviersity 700+ 0.00 )
< 115 3.60+ 2.20
FBS 116~ 140 3.70+ 2.25 NS
> 141 B 335+ 2.18 -
< 140 3.80+ 1.22
PP,(mg/dl) 141~200 3.20+ 2.61 NS
> 201 3.65+ 2.09 -
<6 4.33+ 2.99
HbA(%) . 6~9 349+ 2.11 NS
=29 - 315+184 ]
<1 3.88+ 2.16
. 1~5 3.34+ 2.44
Durtion L 6~10 3.53+ 1.95 NS
11~15 325+ 2.12
> 15 350+ 1.29
L Satisfactory 417+ 2.03
Dietary Tolerable 342+ 2.29 NS
compliance Hopeless 3.36+ 2.20




16 A

7. H 2olnte] AFZEEA|

wel, 0|27, wg, ¥, Alatey A
TEH ALl AddA= Table 100 o}
ehup dok 24 iR dEe w&AE,
Al A = (p0.001), A5 (p<0.05) <43 A
Foviebdh adge] AL pE A Ml g
5w Z718he 48S Bk

o] g7 7ke] Aozl el upet FBG, PP, HbA, 2
Pl FolAly: AFL ok L3 w/YE
oF  HF(p0.0D), A A HF=(p0.00D)E MR

frelat o) GRBA S welFglov] FBG, PP,
A

= HbA, o} #28 <ko] Abdat4 5 (p<0.001)
vhehil 2 g1k,

% qdgjo) W%, ohedo] ¥4 24
Fob A hebden) o] AAP ST o8
olv} FBG, PP, HbA, #3tshi= #old 4atat
A7} slsich.

olarel A Fad ww ol Aol wa
de) o SRS 604 ol el ofd Ta
Lol 725% 2 thelgfon] winkyt b Wil
Fo] v 967% 1 33% 2 Wl e} waw

she] wlgkEe] A& wolelch,

e a5 ddHE odw ¥l s

Table 10. Pearson’s correlation coefficients within variables

Age Duration Education

—0.43422

-0.6627
1.00000

0.16696
1.00000

Age ‘( 1.00000
Duration
Education

Bod
weigf\;t
Fasting
glucose

PP,

HbA,. ‘
Seore |
* p<0.05 ** p<0.01 *** p<0.001

ol

‘Body

Welght glucose
022'395 7 001266
0.02061
0.27331"

1.00000

HobAl ol A FHRERE

"ol 4 < 2 Fabz
Fgel B el o)&r)zte] Wl FAE R}
k-3

FAe At

X
o v g Mo
EN
A

R

o
2

>
DAY

PN

ko

o
£ oo o

o
s
i
>
-
ac)
i
N
-
(o3
o u ¥
ol 2
1
2

2 o
r £
=

o
[
v
_\‘9‘

o
i
t
i

r
Q.

r
rH
ol
oL
2

o

po

T
n

iq
fu
i

o
X

o2

o
O
5
Lo
=5}

N
=

~N
-

rO
2
)
%
ot
T
o
O
L
A
Ho
|

>
M
2
te

it of.L A

ko oft wx

)

o

o
-

>
-

A

ol ox o
o
f

»0
2
o
0 TT-‘
=
]
o
bt

N, O
lw]
i

of
0%
)

.
24
2

ofL
L
5
oi
o
S
207
1o
;
~
2
o
2

i
-
ol
-
o4

‘

o,

2

*E

S
Boofe

i
;
el
>
-

Fasting HbA,,

PP, Score

-6.39270"'
-0.06527
0.49854™
0.17799

001422
021622
002610
0.00155

().043357”7
0.28753"
0.04495
0.06928

0.21069
0.09119
0.05418

1.00000  0.81606™ 0.71209™ -0.00448

0.66921"™
1.00000

1.00000 0.00212
-0.13981

1. 00000



Vol. 5, No. 1(1995) U Ad BAL: b a9 dofkdele} Fiy A ey 17

2 A HE

)
Br

#3452 o PRl st G o)
Fohis] A9 UF Ao 228
& dgor WAAS, 4EEA

AN AR 47 2
PP,), 5H8 4 & (HbAD & %4 she] o
che3t 2o

o K
3

- = ofL

oo
LN

, Mo
2 5
oY o ol

flo r:i

—~

oY a2 ofl e
>
X
m

£ ool
il

o

1. AR E2] Hd 132 609+ 94(36~84
AR ZFEo}s) 835%sdch
2. AA AzA=(BMD+ - 24.60+ 322,

5o Hit 3356+ 7.01%, A A A F& i
96.18+ 13.6 n} dAY AF& 7IEo23 1y
)kt v} l T2 ulEe 96.7% :33%%dch

3. Fupve] ogr| e 1~5ue] 41.7%, 1

016}7} 28.6%, 6~10%d°] 165% 9l.oH | & 24
AT d7pshAluke] Apg-o] 368% 2 Wl
o ghapEoe] AlAagyolyt xauc of
rael olEsta T

4, 25 F2 A 140.75+ 4.43mg/d], A&

2417F ke 9 22099+ 74.77mg/dl, HbA, =

7.60+ 1.88% 31t}

5. A& A# e Hd 14074+ 409.5Kcalsd o
o] Alabade) AHAEE Tunbridged] 7152
2 B78 2kg o Satisfactory2 18.7%, To-
lerablest& 20.9%, Hopelessa'& 60.4% 910w
Ao} A A=k R ol AA dH g b= 736
%olgleh Fdgel g whrshE, A, oy
Aol oJaFu]gL 72 14 148 vhebytoh

6. AAt el g A A Hbel A F b abA}
9 A@AsE 148 whdel 352+ 21991 o1
AP A RFH R wep folFHal
zto] 7F 2 ol oH(p<0.001).

7. 2AM AR dEE RS AN
(p<0.001), #Z(p<0.05) 3} FAFFHdA ] sl
o] &7 7k3 FBG. HbA,.(p<0.05), PP,(p<0.01)
= frofgt <k ARIAAE Bl

E3t A E o} AF(p<0.01), =A HF(p<0.
0D = ME FoA3 o AA[AE B F

Mz dr oy

L 18] 3 HbA& FBG, PP, ¢} #93 %49
ARAAE b Ak (p<0.001)
olabel AT YR 2 HAL LW 3

|

FEE el 0] R Srtuck g
2o ol BAER A FAle BATo)

24 AL 964% 7F Fh S WA
ghof Fpbele} ofokdu]d tig A Ae] R
doj o ool FxlSo] Apale] Murdekal
Alat ool ld] RE T gleiA] ok Ao
KAk AAbge] sl Ha Qo

azeg B odFs: §sled s %
Ao HHg JSFHE AHs o
Frad& AAsto] shapoll A s A A4 o
zZgade] MEs AAH RAL
FatEo] & o npghAlgt ddabe] o} A ALy
o] Foizjol & Ho g Alg g}

A OXL ?r o2
ooRr R R W
Mook o I oR

g3

L Wd7), 3%, ol%F+, %% Changing
patterns of the prevalence of diabetes melli-
tus in Korea, x4, 6.1, 1981

2. 0135, 3], AT ‘%“371 g, w1l
WAL kel 18201 ol Y i op gl Al
ol # A, B, 8! 5, 1984.

3. Robbins SL, Kumar V., Basic pathology, 4th
ed, Philadelphia, Saunders, 86, 1987.

4. Mable A, White P, Btadely RF, Krall LP, Jos-
lin’s Diabetes Mellitus, Philadelphia, Lee &
Feiger, 1985,

5. George P Kozak, Clinical Diabetes Mellitus,
Wb Saunders Company, 1982.

6. W Telo] 7|E, Mg, Fdun
|4, 1993,

7. A&Al, P, e, 1985.

8. Tani GS, Hankin JH. A self-learning unit for
patients with diabetes, J. Am. Dietetic Assoc,
58(4) : 331, 1971.

9. Nickerson D. Teaching the Hospitalized Dia-
betic, An J Nutr, 7 . 735, 1972.

- — .



18

10.

11.

12.

13.

14.

15.

16.

17.

18.

B
)
4o

Etzwiller DD. Who's Teaching the Diabetic 7 ,
Diabetes, 16 : 111, 1967.

Assal JP, Muhlhauser I, Pernet A, Gfeller
R, Jorgens V, Berger M. Patient education
as the basis for diabetes care in clinical prac-
tice and research, Diabetologia, 28 . 602~
613, 1985.

Day JL, Diabetes patient education : Prob-
lems we encounter, In . Assal JP, Berger M,
Gay N, Canivet ], eds, Diabetes education,
How to improve patient education(Excerpta
Medica International Congress Series no
624), Amsterdam . Excerpta Medica, 90~ 93,
1983.

Home P, Walford S. Diabetes care : whose
responsibility 7 Br Med J, 289 713~714,
1984.

Anonymous. Towards better general practice,
Lancet 1i . 1436~1438, 1984.

Kaplan RM, Wilson DK, Hartwell SL, Merino
KL, Wallace JP : Prospective evaulation of
HDL cholesterol changes after diet and phy-
sical conditioning programs for patients with
type II diabetes mellitus, Diabetes Care, 8(3)
343~348, 19865.

Bloom garden ZT, Karmally W, Metzger M],
Brothers M, Nechemias C, Bookman ], Faier-
man D, Ginsberg-Fellner F, Rayfield E.
Brown WV [ Randomized, controlled trail of
diabetic patient education . improved know-
ledge without improved metabolic status,
Diabetes Care, 10 :.263~272, 1987.

Scott RS, Beaven DW. stafford JM : The effe-
ctiveness of diabetes education for non-insu-
lin-dependent diabetic Diabetes
Educ, 1: 36~39, 1984.

Heckhausen H, Kuh! J . From wishes to ac-

persons,

tion : the dead ends and short cuts on the
long way to action-1985, In Goal Directed
Behavior . Psychosocial Theory and Resarch
on Action, Frese M, Sabini ], Eds, Hillsdale

19.

20.

21.

22.

23.

24.

25.

26.

27.

HokAlob A iH B G

NJ, Erlbaum, 133~159, 1985.

Kronsbein P, Muhthauser I, Venhaus A, Jor-
gens V, Scholz V, Berger M. Evaluation of
a structured treatment and teaching Progra-
mme on non-insulin-dependent diabetes, La-
ncet, 17 : 1407-1411, 1988.

D’Eramo-Melkus GA, Wylie-Rosett ], Hagan
JA. Metabolic impact of education in NIDDM,
Diabetes care, 15(7)864-869, 1992.

Mount MA, Kendrick OW, Draughon M, Stitt
KR, Head D, Mount R. Group participation
as a method to achieve weight loss and blood
glucose control, J of Nutr. Educ, 24(1), 25~
29, 1991

Campbell LV, Diplom RB, Diplom JK, Jupp
JJ, Simons LA, Chisholm DJ. Impact of inten-
sive educational approach to dietary change
in NIDDM, Diabetes care, 13(8) : 841~847,
1990.

Tinker LF, Heins JM, Holler HJ. Commentary
and translation . 1994 nutrition recommen-
dations for diabetes, J Am Diet Assoc, 94(5)
. 507511, 1994.

American Diabetes Association, Nutrition re-
commendations and principles for people with
diabetes mellitus, Diabetes Care, 17 . 519~
522, 1994.

American Diabetes Association, Nutrition re-
commendations and principles for people with
diabetes mellitus, 1986. ADA position state-
ment, Diabetes Care, 10 @ 126~132, 1987.
Franz M], Horton ES, Bantle JP, Beebe CA,
Brunzell JD, Coulston AM, Henry RR, Hoog-
werf BJ, Stacpoole PW. Nutrition Principles
for the management of diabetes and related
complications, Technical
Care, 17 1 490~518, 1994.
Holler HJ, Pastors JG, ed.. Meal Planning
Approaches for Diabetes Management, Chi-

review, Diabetes

cago Il . American Dietetic Association : 19
94, 27. Krause MV, LK Mahan. Food, Nutri-



Vol.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

5, No. 1(1995) Q&= ¥ AL giad xpe] o Fabefol Fxd sejdd 19

tion and Diet therapy, 6th ed. saunders co,
p.296~314, 1979.

Krause MV, LK Mahan, Food, Nutrition and
Diet therapy, 6th ed. saunders co, 296~ 314,
1979.

Graber AL, Christman BG, Alogna MT and
Davidson JK. Evaluation of diabetes patient-
education programs. Diabetes, 26 : 61, 1977.
Etzwiler DD, Education of the patient with
Diabetes, Med Clin North Am, 62(4) : 857,
July, 1978.

A, AHY, dAY, AHL, AAE, 3
47, o FF. B Frre) A3 B4,
9w 110 125, 1987.

e, o), e, s gy B
Aol A B ARz B AT,

gt o okt 3] %), 23(4)257 269, 1990.
Z£u] &, o]l&En] n|ulte wWE ol 3tx}e]
Al ]‘,j—,% ok A} 3} cﬂ@}ﬂxyoﬂ g oA, B
od ok s}t 3] %], 26(8) : 953~966, 1993.
Hulzl Adal o g sizle] A AutE
Zo} odvkA ], dd ¥ %, e g3
#), 26(2) : 164~173, 1993.

A&7, o7y, AR, . day &
Zpe] A A wpEet Gl A W AR Y FE
gkt of okt s =], 24(1) : 1~11, 1991.
LA Gy #gxe Agdd AHdd ¥
FH g qlel] e AT, Fulv] ofgd A}
3} 9]4=F, 1983.

sy, A, A, e

W7

[«

HOL
gk 2} &} 3] %A, 44(1)1 18, 1993.
ubaf) 4], ke, e, ol ¥, B, 3

A, Qwel v]e)Ey gy ghxate] g7k
Ao} ul $Fawe] Ao I AT R
W) 1}3F 3] 3H#], 29 @ 313, 1985.

upded, Aafle]. ey voEy dud #

kel Alal oW Azt g Hale)l w3t
o, ghabod oFst3] A), 27(4) | 356~367, 1994.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

upxbg, W] qd, o) Faf. WE 7], Fix $ate]
Aol are wigh A4 "W AH A
Lwgtele vlAe <%, <xd 12(D
79~88, 1988.

Heymsfield SB, McManus C, Stevens V, Smith
J. Muscle mass - reliable indicator of protein-
energy malnutrition severity and outcome, Am
J Clin Nutr, 35 1192~1199, 1982.

gt I M) A7, Il e dFuAEk
A5ak /N, LEAF, 1989

o] 714, #Hdol, o]adg], A5, FHE,
dal, ol &qf, Rld7]. Zel iy =4
Hrp FAA L] Y, W@, 989, 1985.

oo

. Grande C, Buno A, Evaluation of a new me-

thod (Abbott IMx) for the quantification of

Glycated Hemoglobin, Glycated Hemoglobin

for the Management of the Diabetes Patient,

23~24, 1992.

Bhal A, gats, ok, A

A, Furel A GE da, 13(2) ¢

135~ 145, IQBQ

e el vgey guy fatel <l

o]+ 2] A wl.i}ﬂl #g A, Fa, 100

89, 1986.

H2r. el Aol v AR A g, e
WWxpabs kz], 33762, 1987.

e, o171, el Ay Fay @

Ape] A7 uber w A A PE s} G

YA A Frete] A, ghafod ofshE] A, 24

(1) 1 1~11, 1991

olu) . Whinie) Wao] WE Py Fel o

o, Faw, 912, 1985.

A, SHA, AT, DAY

A P
o ok
2
n

e BxbEe ddms H b
SGiH, 10(2) © 191~196, 1986.
Tunbridge R, Wetherill JH, Reliability and
cost of diabetic diets, BM]J, 78~80, 1970.
ek @dts), Faule] AFad A4, 9
3314, 1988,

dedzh d3 A Fas A3 3d A8,
23] Zaw T2 AR 224, 1991

o e o amam - -



