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Abstract

The purpose of this study was to investigate the effects of a nutrition education and personalized lunch service
program in a senior welfare center. A total of 30 elderly (14 males, 16 females) aged 62~89 years participated in this
study. Nutrition education lessons (2 hour/lesson/week) were provided for 4 weeks. Also, ten weeks from week 3rd
to week 12th, personalized lunch providing 1/3 personal needed energy was served 5 times for a week. After the
nutrition intervention program, we compared anthropometric characteristics, blood biochemical characteristics, nutrition
knowledge, dietary attitude and dietary intake using 24 hr recall with those before the intervention. The body weight
(p<0.001) and body mass index (BMI) (p<0.001) were decreased. There were significant increases in score of
nutrition knowledge (p <0.01) and consumption of milk & milk products for snacks. There was a positive effect on
fasting blood sugar (FBS) showing significant decreases in portion of impaired fasting glucose and diabetes mellitus
(p<0.05). Also, serum triglyceride (TG) was significantly decreased (p <0.05). In evaluation of nutrient intake by
Dietary Reference Intakes for Koreans (KDRIs), riboflavin (p <0.01), vitamin C (p <0.001), calcium (p <0.05) were
positively improved. The index of nutritional quality (INQ) and intakes of vitamin C (p <0.001), riboflavin (p <0.05),
Ca (p<0.01) and Fe (p<0.05) were increased. In conclusion, this nutrition education and lunch service program
providing 1/3 personal needed energy can be used to develop and implement a tailored nutritional intervention
programs in the setting of a community senior welfare center to improve health and nutritional status of Korean
elderly. (Korean J Community Nutr 18(1): 65~76, 2013)
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Table 1. Contents and tools of nutrition education
No Topic Content Tool Lesson
Type

- 6 Foods Groups
1 6 Foods Group and Functions - Sources of 6 Foods Groups - Developed CD - Group
- Functions of 6 Foods Groups

Daily needed fgod : Ind?v?duol do?ly needed energy ' gi\é?ilr?gfr:jo?e?cul, : Groyp
exchange unit - Individual daily needed food exchange unifs - Food model - Individual
Smart food choice for : Degeneroltive diseases [d?obetes rln'ellitus,l obese, : Devgloped CQ, N
. ' hypertension, osteoporosis, hyperlipidemia) - Coating material, - Individual
3 degeneraive diseases - Smart choice of foods for degenerative diseases - Food model
Providing lunch according to food exchange units as individual 1/3 daily needed energy
- Presentation of a good practical case of smart meal plan and
Presentation practical case/ smart foods choice - Coating material, - Group
4  Counseling - Counseling individual smart meal plan intaking individual daily - Food model - Indlividual
needed food exchange units
Providing lunch according fo food exchange units as individual 1/3 daily needed energy
T o] &E o\ A d o FAAF S 32 S Z Qo (2) A58 A
YA (kcal) = vFa2g A5 x &l - v AT kg AFU T ST OR o - AYAAL] FF, o - A
g 2 duA (kcal/kg)'s AFE3IR O™ (Korean  H2AFe] NG, 2H4] 315= 7bA) 5191 A] a1 AL, 2HA] A
Diabetes Association 2011), BF2eF A5 A28 2l F A7, Folsh= 7H o2 AT
ARAFEA A 22 (kg/m?), o1A}F 21 (kg/m?) <A AF
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T2 AESRlth 32k wEFE AR L s A HEE S AREH] o B 18S Folshs 4
Q oy 1/3¢) afdehz 2% Wk doleE Algshz ot A H% e ARSIl
=9 A TS FEE iAol gal 125 (53)/F) Alw
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5. ZNHE X BH 1, 5714, BlEk ] 5 255 5 =@l SlolA 7 @l
1) T2 4N § 2N A gtod 14, S84 041 Folsisith
FAF TP Aol Al s 22 e AAs] A AR
ZAFE AT (5) AA AIZ 2AL
AL AAE o8-8t AR AR S sisivt Al
(1) LREARSY AL T 5A3 A7 AAY 4 7] (nbody H-
ARt AR AL dPdRle] A A9 sk SR 7F UO708R, Biospace, Seoul, Korea) & 783}t 414
S G|, S PR T o® TSl AF o= Alkd BMIel ket A1, 4, SIS, HIRE, a1

T H|Rke 2 #7313t (Son 5 2008)
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Analysis Program, The Korean Nutrition Society,
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Table 2. General characteristics of the subjects

Variobles Total (n = 30)
Male 14 (46.7))
Gender
Female 16 (53.3)
60 - 64 2(6.7)
65 — 69 7(23.3)
70-74 5(16.7)
Age (years)
75-179 9 (30.0)
80 -84 4(13.3)
85 3 (10.0)
None 3(10.0
Elementary school 2(6.7)
Education Middle school 6 (20.0)
Hight school 11 (36.7)
University and over 8 (26.7)
Mild 24 (80.0)
Physical activity Moderate 6(20.0)
Extrerne 0( 0.0
Alone 15 (560.0)
Famniy Partner 12 (40.0)
Children 3(10.0)
Pariner and Children 0( 0.0
Experience Yes 6(20.0)
of nutriion education No 24 (80.0)

1) N (%)



Table 3. Characteristics of anthropometry between pre-test and post-test

Variables Pre Post t or zvalue
Weight (kg) 63.77 £ 6.63" 62.90 £ 6.60 4,069%**
BMI? (kg/m?)

Underweight <18.5 1( 339 0( 0.0

Normal 185<<23 7(23.3) 11 (36.7)

Overweight 283<< 25 12 (40.0) 11 (36.7) 1.439

Obesity 25<< 30 10(33.3) 8 (26.7)

Extremely obesity >30 0( 0.0 0( 0.0

24,12 + 2.24 23.78 £ 2.16 4.1 43%%*

1) Mean = SD
2) BMI: Body Mass Index (kg/m?)
3) N (%)

*** p < 0.001 by paired t-test or Wilcoxon test

2. 203 M - 3 MMHEZN EY Bigt
ZAMPIRRE] AAASA 5738 Table 33 2t} Alle
63.77 kgoll Al 62.90 kg2 FoZQ FAAS HTH
(p <0.001). AAZA|Fe] w2 H|vkEe] FEE A1
“5_, A 7ol WS A 23.3%, 5 F 36. 7%, B i
7 40.0%, W5 F- 36.7%, IS w8 A 33.3%,
? 26.7%%, 42 2]Q1 H3x Wsh= Bolx] kgt 1
EM Bt AAFATE 24.12 kg/m?lA 23.78 kg/m’=
2 5 folF oz stk (p < 0.001).

m

3 ]IE—IEH 7(1 _'?'_ I%I‘d E§|-

ZA AL 253 RIgh= Table 49 2t} o}l 24}
ol ek 2AF A3} WS Aolli= 9 86.7%, HA] ekgk
oF 3.3%°10 oM, WS Foll= WP 90.0%, HA] ¥k
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A F 66.7%= ZAFE AT 7] 9] Al TGS I
S A Folal= Z°0] 50.0%, ‘9oko] W 72 20.0%%
FAYE AL, W Folli= Fokehs 21°0143.3%, gkl &
2 Z1°0] 26.7%% ZAFEQT THAAIZES s A g2
A} 3o9) A R 7L 2E 2 30.0% 2 AR AL, 1S Fo
= AL 09} "Wi’ﬂ 7} 7} 26.7 %= FebsiTh 7F
2107 7P wo)] Hi= Ao s v A wkd ‘;1
27} 66.7%, “9-F ‘;1 AR 20.0%019.01, W3

AIA

Hu O 1L ot
;Q_I_Q
>~ [o = rlr

é Ulo

Table 4. Eating habits between pre-test and post-test

Variables Pre Post
Rice 26 (86.7)) 27 (90.0)
Type of breakfast Bread, milk, cereal 3(10.0) 3(10.0)
Skipping 1( 3.3 0( 0.0
6-7 26 (86.7) 28 (93.3)
pria 1039 2067
(no./week) 2-3 0( 0.0 0( 0.0
>1 0( 0.0 0( 0.0
Rice 25 (83.3) 26 (86.7)
Type of dinner Bread, milk, cereal 3(10.0) 4(13.3)
Skipping 2(6.7) 0( 0.0
6-7 23 (76.7) 24 (80.0)
Fg?gﬁ’;fy 4-5 6(200)  5(16.7)
(no./week) 2-3 1(3.3) 1(3.3)
>1 0( 0.0 0( 0.0
None 5(16.7) 4(13.3)
Féf?:oegfy 1 18(60.0) 20 (66.7)
(no./day) 2 7 (23.3) 6(20.0)
3< 0( 0.0 0( 0.0
Favorites 15 (50.0) 13(43.3)
Priority of Nutrition 6(20.0) 8(26.7)
choosing snack  Price 2(67) 1(3.3)
Taste 7 (23.3) 8(26.7)
Before lunch 5(16.7) 7 (23.3)
After lunch 9(30.0) 8(26.7)

Time of snack After di

nner

6(20.0) 7(23.3)

Lafe evening 1(3.3) 0( 0.0

Frequently 9 (30.0) 8(26.7)

Chips 1(33) 1(3.3
e of snacks Milk & milk products 6(20.0) 13 (43.3)

Breads 3(10.0) 2(6.7)

Fruit & beverage 20 (66.7) 14 (46.7)
1) N (%)

(e} [e}e)
T L U8 46.7%, ‘-

AR A

9 FAE0] 43.3%% %
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Table 5. Dietary atfitude between pre-test and post-test

mg/dL°1W 117.47 mg/dLE BT
Ack(p < 0.05). &

CSHE 108 vHelA, WS 5,747
_]

3090% fHoR AolE nyit

el &gt

-0
TEE HH, Oﬂoku_ty a2 60.0%14 76.7%,
S5 A Aol 20.0%014 16.7%, i = 20.0%

ol 6.7%2 M3 Kol 5920 B H3=

Bt

(p <0.05). TA W2t 60.0%N4 76.7%=, 74

Variables Pre Post fvalue
Taking a meal with joy 2.80 = 1.03" 3.13 £ 0.82 -1.720
Taking a meal at ease 2.80 +£ 1.10 2.87 £ 0.90 -0.441
Taking a balanced meal 2,93 £ 091 3.10 = 0.66 —-1.542
Taking a meal with sufficient protein 2.47 £ 0.86 2,73 £ 0.70 —2.112*
Taking a meal with sufficient vegetables 3.17 £ 0.87 3.60 £ 0.50 -2.213*
Taking a meal with diversity 3.17 £ 1.02 3.43 + 0.68 -1.490
Taking a meal without instant food™ 3.80 £ 0.48 3.90 + 0.31 -1.361
Taking a meal without fried foods® 3.47 + 0.82 3.63 = 0.49 -1.163
Taking a meal without salty and spicy foods® 3.07 £ 0.98 3.40 £ 0.67 -2.065%
Taking a meal without overeating® 3.63 = 0.67 3.80 £ 0.41 -1.223
Total 3.28 + 0.50 3.36 £ 0.31 -1.217
1) Mean £ SD, 2)R: Reverse
1. Undesirable dietary atfitude
2: Sometimes desirable dietary attitude
3: Frequently desirable dietary atfitude
4. Always desirable dietary aftitude
*' p < 0.05 by paired t-test
Table 6. Nutrition knowledge between pre-test and post-test
Variables Pre Post tvalue
Function of carbohydrate 0.67 £ 0.48" 0.93 £ 0.25 —3.247%*
Function of protein 0.33 £ 0.48 0.67 + 0.48 —3.808%**
Function of fat 0.67 £ 0.48 0.84 + 0.38 —2.408*
Function of mineral 0.50 £ 0.51 0.70 £ 0.47 —2.262*
Function of vitamin 0.30 £ 0.47 0.57 £ 0.50 —3.247%*
Food sources of carbohydrate 0.83 £ 0.38 1.00 £ 0.00 -2.408%*
Food sources of protein 0.63 £ 0.49 0.87 £ 0.35 —2.971%*
Food sources of fat 0.43 £ 0.50 0.63 = 0.49 —2.262*
Food sources of vilamin 0.63 £ 0.49 0.80 = 0.41 —2.408*
Food sources of mineral 0.47 £ 0.51 0.67 = 0.48 —2.693*
Total 5.74 + 2.07 7.30 £ 2.16 -3.303**

1)Mean = SD
1: Right, 0: Wrong
* p <005, **; p <0.01, *** p < 0.001 by paired t-test



Table 7. Blood biochemical parameters between pre-test and post-test

Variables Pre Post Z or fvalue
FBS (mg/aL)!
Normal 70<< 110 18 (60.0)? 23 (76.7) 9 179%
IFG3) 110<< 126 6(20.0) 5(16.7)
Diabetes mellitus >126 6(20.0) 2(67)
106.27 £ 27.49% 98.20 £ 21.17 1.858
Total Cholesterol (mg/dL)
Normal < 200 18 (60.0) 20 (66.7) 0,333
Boundary 200< < 240 10(33.3) 7 (23.3)
Risk > 240 2(6.7) 3(10.0)
182.67 + 38.77 185.90 + 41.11 -0.864
Triglyceride (mg/dL)
Normal <150 18 (60.0) 23 (76.7) _o111%
Boundary 150 < < 250 10 (33.3) 7 (23.3)
Risk > 250 2(6.7) 0( 0.0
143.20 + 82.30 117.47 £ 46.67 2.237*
HDL-Cholesterol (mg/dL)
Normal >40 22 (73.3) 23 (76.7) 1155
Boundary 35< <40 3(10.0) 5(16.7)
Risk < 35 5(16.7) 2(6.7)
51.47 £ 14.80 5213 £ 15.11 -0.485
LDL-Cholesterol (mg/dl)
Normal <130 24 (80.0) 23 (76.7) 0976
Boundary 130< < 160 3(10.0) 4(13.3)
Risk > 160 3(10.0) 3(10.0)
105.97 + 33.310 109.97 + 34.08 -1.062
BUN (mg/dL)¥
Normal 4<<22 27 (90.0) 23 (76.7) -1.414
Risk > 22 3(10.0) 7 (23.3)
17.21 £ 597 18.10 =+ 5.85 -1.205
1) Fost Blood Sugar
2) N (%)
3) Mean = SD

4) Blood Urea Nitrogen
* p < 0.05 by paired t-test or Wilcoxon test

AT 33.3%14 23.3%, QT 6.7%0014 0.0%5 B kai o|x], Alo] Ag Bl C, glRZ e, 25 So)
of, o129l #E Wghs Btk (p < 0.05). T3t Het = otk W A, oux] A3 oluA] o FA=FHT v
219] g ®oltt. FEUAEE, HDL—Zd2EHE, LDL—  AF8k= B1&°] 80.0%°14 96.7%=, ov#] o F4%F
YU AT, AAE, QT Byt 2r g Bu o) AFHERE B1EE 20.0%0014 3.3%% Ko, Fo
AT o9l Weke BolA stk @9, BUNSI 9L 291 #2 WskE HIth(p < 0.05). Aolidfel B¢, w8

oA, % F ol Aol ehkont, gETel A 5 A 73.397F FRAAY vlvow HAsOt wg Fi

7} s7 ks @S HSit HRE AR 50.0%E Bolom, FHEAAT oo = A
F3E A R= 26.7%014 50.0%% 571810, 2491 &

7. Z20™ N -9 oA B YA MFH AH H 3 WgE B3lvk(p < 0.05).
AR o F 7)ol Q3 JudA AFNEE 3 HIER] CO] A5 B+t Lo o|stE AF s gL, o
7Vt A3= Table 83} 2t} T2 731 AA] 5o ki & A 43.3% 35 5 20.0%, BB 23 - A3
A7 710l W gldRke] ALl 4R HMelE Bl o & oldkE AdFS tdAk= 33.3%°114 10.0%, BEEFZ
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Table 8. Energy and nutrient intakes between pre-test and post-test

Variables Intake level Pre Post z-value
<EER" 24 (80.0] 29 96.7) .
Energy > EER 6(20.0) 1(3.3) 2:408
<EARD 3(100) 0(00)
Profein EAR < <RNI 4(13.3) 3(100) 1,540
> RNI 23(76.7) 27 (90.0)
, < AP 22(73.3) 15 (50.0) .
Fler > Al 8(26.7) 15 (50.0) 2490
<EAR 10 (33.3) 3(100)
- EAR < <RNI 5(16.7) 7(23.3)
Vitannin A > RNI 15 (50.0) 19 (63.3) ~1.819
> UL 0( 00) 1(3.3)
- <A 16 (53.3) 18 (60.0)
Vitanin & > Al 14 (46.7) 12 (40.0) 0.626
<EAR 13 (43.3) 6(20.0)
- EAR < <RNI 10(33.3) 3(100) e aees
Vitamin C > RNI 7(23.3) 21 (70.0) 3.633
> UL 0( 00) 0( 0.0)
<EAR 13 (43.3) 10(33.3)
Thiamin EAR < <RNI 7(23.3) 7(23.3) 0972
> RNI 10(33.3) 13 (43.3)
<EAR 20 (66.7) 12 (40.0)
Ribofiavin EAR < <RNI 7(23.3) 10(33.3) 2,765+
> RNI 3(100) 8(26.7)
<EAR 10 (33.3) 7(23.3)
Niacin EAR < <RNI 16 (53.3) 13 (43.3) 21,469
> RNI 4(13.3) 10(33.3)
<EAR 4(13.3) T(3.3)
- EAR < <RNI 5(16.7) 5(16.7)
Vitannin B, > RNI 21 (70.0 24 (80.0) ~1:649
> UL 0( 00) 0( 0.0)
<EAR 24 (80.0) 26 (86.7)
- EAR < <)RNI 5(16.7) 2(67)
Folic acid = RNI 1( 3.3 2( 67) -0.254
> UL 0( 00) 0( 0.0)
<EAR 21(70.0) 13 (43.9)
EAR < <RNI 5(16.7) 7(23.3) e
co > RNI 4(13.3) 10(33.3) 2:836
> UL 0( 00) 0( 0.0)
<EAR 3(100) (3.3
EAR < <RNI 6(200) 6(20.0)
P > RNI 21 (70.0) 23 (76.7) ~0.941
> UL 0( 00) 0( 0.0)
< Goal” 2(6.7) 1(3.3)
Na > Goal 28 (93.3) 29 (96.7) ~0.571
A 25 (83.3) 28 (93.3)
K >Al 5(16.7) 2(67) 1140
<EAR (33 0(00)
EAR < <RNI 5(16.7) 3(100)
Fe > RNI 24 (80.0) 27 (90.0) ~1.278
> UL 0( 00) 0( 0.0)
<EAR 10 (33.3) 9(30.0
EAR < <RNI 7(23.3) 10(33.3)
Zn > RNI 13 (43.3) 11(36.7) 0.372
> UL 0( 00) 0( 0.0)

1) EER: Estimated Energy Requirements, 2) N (%), 3) EAR: Estimated Average Requirements, 4) RNI: Recommended Nutrient Intake,
5) Al: Adequate Infake, 6) UL: Tolerable Upper Intake Level, 7) Goal: population nutrient intake goal
* p < 0.05, **: p <0.01, #**+ p < 0.001 by Wicoxon test



Table 9. INQ between pre-test and post-test

INQ Pre Post fvalue
Protein 1.43 £ 0.23? 1,55+ 0.35 -1.797
Vitamin A 1.35 £ 0.65 1.58 + 0.99 -1.013
Vitamin C 1.00 £ 0.36 1.62 £ 0.74 —4.175%**
Thiamin 1.30 + 0.98 1.81 £ 1.93 -1.316
Riboflavin 0.85 + 0.23 1.01 £ 0.36 —2.583*
Niacin 1.04 £ 0.21 1.13 £ 0.36 -1.239
Vitamin B, 1.54 + 0.35 1.66 =+ 0.52 -1.013
Folic acid 0.72 £ 0.26 0.67 £ 0.24 0.811
Ca 0.82 = 0.28 1.01 £ 0.34 —2.792%*
P 1.47 £ 0.31 1.58 = 0.41 -1.348
Fe 1.59 + 0.33 1.85 = 0.67 —2.048*
Zn 1.06 £ 020 111 £ 0.22 -0.695
1) INQ: Index of Nufritional Quality

2) Mean £ SD

* p < 0.05 *: p < 0.01, *** p < 0.001 by paired t-test

I A4F 3 AR 23.3%14 70.0%% F-3E| 90
o)Al 2jolE BHAY(p < 0.001). Bl RZeHlS Ht
o olatE AF S A 1S A 66.7% W
40.0%, Hd o5 =3 - APAFH olsk=E AF S
A= 23.3%014 33.3%%, BFAH TS 23} AAF 5
A= 10.0%914 26.7%2 W3 o], f-2]2 o) Hs
HAoHp <0.01). ZF2] A, B a5 olst
O3 xk= w5 A 70.0% WS 5 43.3%, BH-E Q& 29
PAAAFF ol F AR WS A 16.7% 15 3

APEAZS 28kl A oPdxk= 2% d 13.3% 1
S ¥ 33.3%% RO, fo42 ¥ WH3lE

(p <0.05).
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