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Abstract

This research was performed to investigate the effects of NEP (Nutritional Education Practice) program developed by
KHyDDI (Korea Hypertension Diabetes Daegu Initiative) for hypertension and diabetes patients. The subjects were
116 patients (hypertension 70, diabetes 46) who had completed basic education program at the education information
center and four-session program was implemented for them. Nutrient intake was analyzed and compared before and
after the program by 24-hr recall method and evaluate weight, waist circumference, body fat, blood pressure and
eating habits in terms of nutrition knowledge, eating behavior, salty taste assessment. The improved results after the
program were observed in weight, waist circumference, body fat ratio, blood pressure, slightly salty taste in salty taste
assessment, nutrition knowledge, eating behavior, sodium, energy, carbohydrate and protein intake ratio to total energy
(p<0.001). Therefore, this program is effective in the improvement of weight, waist circumference and eating
behavior, and the continued management would lead to the prevention of cardio-cerebrovascular diseases in the
community. (Korean J Community Nutr 16(5) : 580~591, 2011)
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gl 2~EEo] A st wA|= Gl sl Loprgk
th 42l EAA E el eothe FAR E24 A3 A
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W= 1FAke} vlarshe ghake] A, Al vk, S
&, yo] S aEd A ARAE 2R 67 AET
& olgdte] AnE g AEEte] & 7] Ak st
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8.2 £ 7.4d0|9 1, 18 A= 8.2 £ 7.6, I
2= 8.1 + 7.30]9t).

2.0MH HE R wg £ AL

Table 37} 70| GoFals w2 73 A - 5 dlid=}e]
HaAlTS WS A 58.1 £ 7.9 kgollA w5 & 57.
7.8 kgO® fF28HA 7HAskeltk(p < 0.001). A=
9 FHEEUE S A 844 £ 8.2 cmolAd IF
83.0 £ 7.6 cmO& 7F4311a (p < 0.001), &8st o
2o s = 85.6 = 8.4 cmelA] 83.8 £ 7.8 cm®
(p <0.001), G thdA= 82.8 + 7.6 cmellA 81.7
+ 7.1 cm® R B §-9)81) 228K30H(p < 0.01).

Table 2. General characteristics of subjects

odAte] & AALES 30.3 £ 7.1%14 w5 F 29.2

T 7.7%% fFoetA st
159 AeE S A 23.9 £ 2.5 kg/m?olA oS

2.5 kg/m* 2 23 A48tk (p < 0.001).

7] 992 S A 128.5 £ 12.0 mmHgellA s
10.2 mmHg® & 7Z+431 1 (p < 0.001), o] ¢+
2 WS A 73.0 £ 8.8 mmHgolA w5

7.8 mmHgC & 74310t (p < 0.001).

mN

23.8 =

1214 £
71 At
69.0 =

3oMEY R

(p <0.001), td=Le]

9}

Variables Total (N = 116) Hypertension (n = 70) Dicbetes (n = 46)
Age (yrs) 68.7 + 5.8 69.0 £ 58 67.9 + 6.1
Height (cm) 15567 £ 7.0 1557 £ 7.6 155.7 £ 6.1
Gender Male 28 (24.12 17 (24.3) 11 (23.9)
Female 88 (75.9) 53 (75.7) 35 (76.1)
Duration (yrs) 82 £ 82+ 76 8173

1) Values are Mean £ SD
2) N (%)

Table 3. Comparison of anthropometric data and blood pressure

) Total (N = 116) Hypertension (n = 70) Diabetes (n = 46)
Variables
Pre Post Pre Post Pre Post
Weight (kg) 58.1 + 7.9V 57.6+ 7.8%*2 585+ 83 581 L 82k 575+ 73 569 £ 7.7k
Waist circumference (cm) 844 £ 82  83.0 £ 7.6%** 86.6 £ 8.4 83.8 &£ 7.8%** 828 £ 7.6 817 £ 7.1%*
Percent body fat (%) 303 £ 7.1 29.2 & 7.7 308 £ 7.1 29.8 £ 7.6%* 299 + 7.1 28.4 £ 7.7%%%
BMI (kg/m?3)°? 239 £ 26 238+ 25%** 241 £ 2.6 239 £ 2.6%* 23.7 £ 25 235+ 2.5%*
SBP (mmHg)” 1285 £ 120 121.4 £ 10.2*** 1299 £ 11.4 1226 £ 10.0%** 1265 £ 128 119.5 £ 10.3%**
DBP (mmHg)® 730+ 88 690 L 7.8%xx 734 £ 94 693 & 8.4xxx 727 £ 7.9 688 %+ 7.1%*x
1) Values are Mean = SD
2) **; p < 0.01, *** p < 0.001 by paired t-test
3) Body Mass Index
4) Systolic blood pressure
5) Diostolic blood pressure
Table 4. Comparison of salty taste assessment
Total (N = 116) Hypertension (n = 70) Dicbetes (n = 46)
Variobles
Pre Post 1 Pre Post 1 Pre Post 1
Unsalty 0( 0.0 3( 2.6) 0( 00 1(1.4) 0( 0.0 2( 4.3)
Slightly unsalty 7( 6.0 20 (17.1) 3(43 12(017.1) 4( 8.7) 8(17.4)
Neither unsalty nor salty 31 (26.5) 58 (49.6) 36.699*+*2 21 (30.0) 36 (51.4) 28.302** 10(21.7) 22 (47.8) 13.241
Slightly salty 65 (55.6) 34 (29.1) 37 (62.9) 20 (28.¢) 27 (68.7) 13 (28.3)
Salty 14 (12.0) 2(1.7) 9(12.9 1(1.4) 5(10.9) 1(22
1) N (%)

2) **: p < 0.01, ***: p < 0.001 by y>test
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A WS F 30.8%F A, RE T o A, A
AHe B ws 7 32.5%011%& T F 69.3%% Z7)a)
Ath(p < 0.001).
nA=Ely 1’41*&2% A H= ﬂ} oFF A Al W= Aol
65.8%°14 W5 % 30.0%= A0, B2} ot A
AAlL, A3AE 34.3%°14 69.9%= F7ske] wS Mz}

W% Fo vzt Avks fo8 Aol

53] - 2o - A5

EEN P

P [}
-] - fas

o - )21

0134

- o]g=] - 585

o) 28 (78.7%), = 7+ 3= A7) (74.7%), Z-52] <&
(53.3%)°ll B3t F&oM WS T AG=zt] vjgo] 2zt
82.7%, 97.3%, 100.0%, 93.3%% Z7}F5+]

oR FelaAE

L olo)
T WA

ou} E7)4

LG FHE wE A

5.0 £ 2.080 25 & 7.0 £ 1.38°= ol =7}

33Tk (p < 0.001).

(p <0.01). GxM tdAh= AA = A3 oK A4 | 5. MYF
= o) WS A 69.6%N WS F 30.5%% 743, Table 6 o] tldate] ok weTE M A -
BEo 2w Pak o QA B W, A0A P W o AaEe) We B3 3 28 43 ot BYe us A
o5 A 304%04 5 F 69.5%% SURIGEOY 5 72.0%°04 25 F 18.7%= A AAFH Al 5ES T 5A
A3t WS 0] Ay dak= fo3 Aol YERA] 98 = A97F s (p < 0.01), AR AdF ol w3 w3
Q¥ 2 75 A 50.7%N4 15§ 34.7%2 AAF AHA7
oJ&HAl 2318tk (p < 0.001). HA, A 5 1Hdol 58 A
4. FY AN o] EAl: ¥F(44.0%), N 2F 24 7] £F
Table 59} #ro] GoFls wHTZ2 I3 2 - 50 JdA (58.7%), YUHEA 9171 T8 (21.3%), Y FAIC] UHE
210 WAst F o aw AR dist w&e] YHES 1 F % 1 £8(16.0%), A 2% A9 53 (20.0%)
F A 44.0%0M W5 F 89.3%= T7FIAL, v 8 & 1K F 717} 18.7%, 62.7%, 40.0%, 37.3%, 58.7%
L}EE Shafol] et B3] AHE-S WS A 37.3%00 1 & EF AAE 235%0] /AT < 0.001). FHA
= 5 77.3%% 7 &% BF JaEe] folsH Skl W 93k 5o IAHE AF 3 (8.0%) % AAF A S
THp < 0.01). YEFS] AF W (46.7%), oI 57 07 S2o Lgolu 3PS Hele B3 (17.3%) 2 1
Table 5. Comparison of nutrition knowledge
) Total (N = 75) Hypertension (n = 44) Diabetes (n = 31)
Variobles
Pre-fest Post-test Pre-test Post-test Pre-test Post-test
1. Daily recommended salt amount by WHO is 5g 33 (44.0)) 67 ( 89.3)***2 19 (43.2) 39 ( 88.6) 14(45.2) 28 ( 90.3)**
2. Excess saif consumpiion can cause _72(960) 74(98.7) 43(97.7)  43(97.7) 29(93.5)  31(100.0)
hypertension, stomach cancer andosteoporosis
3. Sodium, a component of salt, forms 40% of " N
ihe whole part of saft 28 (37.3) 5B8( 77.3)* 16 (36.4) 35( 79.5) 12(38.7) 23 ( 74.2)*
4, Salty faste of salt results from sodium 35 (46.7) 23 ( 30.7) 22 (50.0) 14(31.8) 13(41.9 9( 29.0)
5. Noodlgs onq bread, not being salty, do not 13(17.3)  15( 20.0) 10 (22.7) 9( 20.5) 3(9.7) 6( 19.4)
contain sodium
6. Food gddlflvgs in processed food do not 3( 4.0) 8(107) 3( 68 2( 45) o( 0 6(19.4)
confain sodium
7. fSodlum is tgken in more from seasoning than 35 46.7) 62 ( 82.7) 21 (47.7) 38(864) 14452 24 ( 77.4)
rom food itself
8. To reduce salt intake, fish and meat are better
with sauce after roasting than boiled in soy sauce 59178.7) 730973 35(79.9) 4401000 24 (77.4) 30( 968
9. To cook slightly salty, it's better to season
soup and stew just before eating because 56 (74.7) 75 (100.0) 32 (72.7) 43 ( 97.7) 24 (77.4) 31 (100.0)
we cannot get a salty taste in bailing state
10. Potassium in fresh vegetable and fruits
can help excrete sodium from the body 40 (53.3) 70( 93.3) 25 (56.8) 42 ( 95.5) 15(48.4) 28 ( 90.3)
Total score® 50+20Y 70+ 13™ 51 +20 70£11" 48+20 70+ 1.5

1) Comect answer's percentage

2) **: p < 0.01, ***; p < 0.001 by y*test
3) Values are Mean = SD

4) 111 p < 0.001 by paired t-test

5) Higher score indicates having more nutrifion knowledge, with a possible score of 010
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Table 6. Comparison of eating behavior

Varidbh Total (N = 75) Hypertension (n = 44) Dicbetes (n = 31)
‘ariables
Pre-test Post-test Pre-test Post-test Pre-test Post-test
1. I drink up soup or noodles 54 (72.0)) 14 (18.7)*%2 29 (65.9) 9 (20.5)* 25 (80.6) 5(16.1)
2. | often eat processed food like instant noodle, o o
fish cake, canned food, and ham 19(25.3) 6(80) ?(20.9) 2049 10(323) 40129)
3. I eat out or eat delivered food offen o o
(wo or three fimes a week) 20 (26.7) 13(17.3) 11 (25.0) 5(11.4) 9 (29.0) 8 (25.8)
4. | eat a lof of Kimchi 38 (60.7) 26 (34.7y** 21 (44.7) 19 (43.2)*** 17 (54.8) 7 (22.6)*
5. Ieg‘r fiied food, pancakes, and sliced raw fish 33(440) 14(187)%+ 18(40.9) 10(227)** 15 (48.4) 4(12.9)
with a lot of soy sauce
6. | eat doenjang or soup offen o o
(wo or three fimes a week) 48 (64.0) 38 (50.7) 29 (65.9) 26 (59.1) 19 (61.3)  12(38.7)
7. | often eat instant food like hamibourgers or pizza 6( 8.0 3 (4.0 3( 6.8) 0( 0.0 3(97) 3(97)
8. | cook vyﬁh soy sauce rather than mayonnaise 65(86.7) 61 B3+ 38 (86.4) 37 (84.1)** 27 (87.1) 24 (77.4)
or dressing
9.1 usgolly add salt or soy sauce to food before 13(17.3) 1(1.3) 7(15.9) 0( 0.0 6 (19.4) 1(32)
eating
10. Iogd soy sauce to food or soup when | get 34(453) 13 (17.3) 19 (43.2) 9 (20,51 15 (48.4) 4(12.9)
a slightiy salty taste
11. I spread a lot of butter or margarine on bread 5(6.7) 3( 4.0 1(23) 0( 0.0 4(12.9) 3(97)*
12. | don't have table salt on the table 44 (58.7) 47 (62.7)*** 29 (65.9) 30 (68.2)** 15 (48.4) 17 (54.8)***
13. When buying processed food or snacks, . o -
| read nutrition information on the label 16(21.3) 30 (400) ?(20.5) 21(47.7) 7(22:) ?(29.0
14. 1 check sodium content in processed food 12(160) 28 (37.3)** 5(11.4) 18 (40.9)** 7226 10 (323
or snacks
15. Ichpose processed food with little salt 15(20.0) 44 (58.7)%** 7 (15.9) 27 (61.4)* 8(25.8) 17 (54.8)**
(sodium)
Total score® 7.7 £23% 104 £ 22 79 +19 105+ 21 76 +£27 105+ 23
1) N (%)

2) ** p < 0.01, *** p < 0.001 by c2-fest
3) Values are Mean £ SD
4) t11: p < 0.001 by paired t-test

5) Summated score of each item. Scores on undesirable behaviors were reversed fo calculate total score.
Higher score indicates more desirable eating behavior, with a possible score from 0 fo 15

F 7F 4.0%, 1.3%%Z AAHE HFHo] EolE
%

2 1
FRHOR SHo) &7, 1R W WFO
]

Table 77} o] tpd=te] 14 Faf oA HH = a5
7 1783.0 + 363.0 kcalolA w8 F 1548.0 + 215.2
kcal® 2 743kl (p < 0.001), ¥-F3tE AFHHFS
284.4 £ 66.1 kcalolA] 240.0 = 38.7 g0 & 23
A ohp < 0.001). oA A Gl A FH 2
70.4 £ 16.4 gollM 67.7 £ 17.0 g0 & ]38k xjol= K
oA ¢kgkar, Ak AF 2 39.6 & 15.5 gollA 35.8 =
11.6 g0 2 745k o BAI1AQ1 2ol Hox] ettt

Elopyl g)w Zebyl, tpolorl o] A e v d Ak
gk atol & HolA AAIRE Ty A A2t
1.2 £ 0.5 mgellA 1.0 £ 0.3 mge &, 1.3 £ 0.5
11.1 £0.3mge®, 17.8 £ 5.6 mgellA] 14.9 = 4.8
mgOE 19§k s YERTtH(p < 0.05). YEF A
2 4186.5 + 1392.4 mgellA 3188.9 + 1083.9 mg®.
2 fFolalA sk e (p < 0.001), 24 AFEe 1d
oF, @t oA E5F 3113.7 £ 848.0 mgolA
2759.6 £ 615.8 mgl.E FA A Ao)E YERT
(p <0.01). F olyAef st TiadAH vj&2 159 +
3.0% 17.4 £ 3.4%= F2J8t S7F B3tk (p < 0.01).
21xke] A& @alFE INQUndex of Nutritional
Quality) 735 B did#te] 15 A glmEemlS 9]
S OhE GUAEC] INQTAIZE 15 do] 2ALe] o] vl
2 F5 3k 702 YERtl (Table 8). w8 A% thjAk#}o]

I+
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Table 7. Comparison of nutrient infakes

i Total (N = 82) Hypertension (n = 51) Diabetes (n = 31)

Variables
Pre Post Pre Post Pre Post

Energy (kcal) 1783.0 £ 363.0"1548.8 = 2152##*31752.4 £ 3155 1549.4 £ 229.0** 18349 £ 430.6 15480 = 192.8%**
Carbohydrate (Q) 284.4 £ 66.1 2400 = 38.7%** 2846+ 60.7 2409 = 39.8%** 2841 £ 751 2384 37.3*%*
Protein (Q) 704+ 164 67.7 £ 170 684 £ 16,1 685+ 179 738 £ 165 662 £ 150*
Lipid (Q) 396+ 155 358 116 384+ 160 352t 123 415+ 148 36.8 £ 10.4*
Vitamin A (ugRE) 9263 = 497.8 9025 *+ 563.7 855.9 £ 421.1 923.7 + 585.7 1042.1 £ 5927 867.7 £ 533.1
Thiamin (MQ) 1.1 £ 0.4 1.0 £ 0.3 1.1 £ 0.3 1.0+ 03 12 £ 05 1.0 £ 0.3*
Riboflavin (MQ) 1.1 £ 0.4 1.1 £ 0.3 10 £ 0.4 1.1+ 04 1.3 £ 05 1.1 £ 0.3*
Niacin (mgQ) 166 = 5.2 154 = 5.2 1569 + 49 157+ 55 17.8 5.6 149 + 4.8*
Ascobicacid (mg) 1234 £ 597 1241 = 763 12567 £ 598 1308 £ 795 1197 £ 605 1129+ 706
Calcium (mQ) 7095 £ 319.6 6882+ 2904 701.8 £ 351.7 691.4 £ 308.5 7223 £ 263.4 6829 = 2626
Iron (Mg) 165 = 50 1562 = 4.7 16.1 49 1565+ 438 17.1 = 5.1 148 = 4.5
Zinc (mg) 84+ 19 81+ 20 83+ 15 81+ 22 87+ 25 80% 17
Sodium (mg) 41865 £ 1392.4 3188.9 = 1083.9*** 3993.9 £ 12949 3115.7 £ 989.2*** 4503.2 = 1507.7 3309.2 £ 1231.7***
Potassium (mg) 3113.7 £ 848.0 2759.6 £ 6158** 3020.2 £ 861.9 2792.0 = 602.9 3267.4 £ 8152 27062 = 642.8**
C(?é?giigggte o A0F 92 623% 78 651+ 85 623+ 83 2% 101 617+ 70
C;ggf‘] f('%“ 1569+ 30 174+ 34 156+ 27 176+ 354 165+ 35 171+ 33
C"‘;Z"?,Z]ﬂom 198+ 66 206+ 57 195+ 67 202+ 60 205+ 64 213+ 51
1) Values are Mean = SD
2) *p < 0.05, **:p < 0.01, *** p < 0.001 by paired t-test
Table 8. Comparison of index of nufriion quality (INQ)

. Total (N = 82) Hypertension (n = 51) Dicbetes (n = 31)
Variables

Pre Post Pre Post Pre Post

Protein 1.5+ 0.3" 1.6 £ 0.3%**2 1.5+ 0.3 1.6 £ 0.3%** 6+ 04 1.6 £ 0.3
Ca 1.0 £ 05 1+05 1.0+ 05 1+05 1.0+ 04 1.1 £ 04
Fe 20 + 05 2.1 £ 06 1.9 £ 05 2.1 £ 0.6* 20 +£ 0.6 20 + 05
Vitamin A 1.5 £ 0.9 1.6 £ 10 1.4 £ 0.7 1.7 £ 1.1 1.7 £ 1.2 1.6 10
Thiamin 1.0+ 04 1.0 £ 0.2 09 £ 0.3 1.0 £ 0.3 1.1 £ 05 1.0+ 02
Riboflavin 0.8 = 0.3 09 + 0.3 0.8 + 0.3 0.9 + 0.3#* 1.0+ 04 09 £ 0.3
Niacin 1.1 £ 0.3 1.2 £ 03 1.1 £ 03 1.2 £ 0.3* 1.2 £ 0.3 1.1 £ 0.3
Ascorbic acid 1.2 £ 0.7 1.4 £ 09 1.3 £ 0.7 1.5+ 10 1.2 £ 0.7 1.3 £ 08
1) Values are Mean £ SD
2) * p <0.05, ** p<0.01, ***p < 0.001 by paired f-test
INQOIA e w5 A 1.5 £ 03004 w% F o5 Holx gkar, 11 9] JUdit vhi Fasiol o

1.6 £ 0.32% 8t T7FeF3aL (p < 0.001), H
%OL Aol WS A 1.9 £ 0.5004 S
+ 0.6% ZF7FI5.oH (p < 0.05), B HZEH1(0.8
03)4 tololal (1.1 £ 0.3) % w8 5 2+ 0.9 = 0.
(p <0.01), 1.2 = 0.3(p <0.05) % Z7}elch. WS A - Aol Het A 68.7 + 5.84] o)1, &t tiAt
T Fa gk INQAAE 24 (1.0 £ 0.4), vlel] A= Hef 69.0 £ 5.84], W tid=k= 67.9 £ 6.14
A7 £ 12,8 CA2 £ 0.7 g F 2211 2 i w9 ek a9t vy} g A4
+0.4,1.6 £1.0,1.3 £ 0.80% Z7RIG oG EAA  dAAte] 1717 8.2 £ 7.4, @Y tiAAbe) T

ofak ke,
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