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ABSTRACT

The increased number of elderly in Korea presents great challenges for community nutrition programs. Strategies to enhance
clderly nutrition are needed, as well as dietary advice thar are reality-based and tailored to the needs of the elderly. The purpose
of this study was to evaluate the overal] effectiveness of an elderly nurdtion improvement program(ENIP), by assessing changes
in nutriion knowledge, attitudes, and behavior after program completion. ENIP was conducted in Suwon for 4 months in 1998
at 5 centers for the elderly. The program provided individual nutrition counseling and brief biwcekly group cducation sessions.
To sdmulate participation and motivation, the elderly in two centers were served free milk packs(200ml) three times a week
during the program(milk+education group), and the elderly in 3 other centers were served yoghurt on the program day(edu-
cation group). Altogcther, 102 subjects finished the program(milk+education group 67 : education group 35). Data about
nutrition knowledge, dictary attitudes, diet records(24 hour recall) and dietary habit was collected before(baseline) and after the
program(follow-up). The Drop-out rate for the milk+education group(2.9%) was significantly lower than that for the education
group(30.0%)(p<{.001). The Nutrition Knowledge of females milk+education group increased significantly after the program,
but no significant differences were observed in other groups. Over 60% of all the elderly showed positive responses to the healthy
eating attitudes. Energy, protein, vitamin A, riboflavin, Calcium and Potassium intakes improved in the male milk+education
group. The Vitamin C intake improved in the male education group. Energy and vitamin A intakes improved in the female milk
+education group and energy, vitamin A, thiamin, riboflavin, niacin, Ca and P in the female education group. A stepwise multiple
regression analysis was performed to examine the effects of food intake changes on overall nutricnt quality. For all elderly, the
fish intake explained 12.6% of the variance, followed by candy intake and vegetable intake(model R*=19.6%). Dictary habits such
as meal time regularity and salty food reduction were markedly improved in both groups. Sixty-onc percent of the milk+
education subjects stated their participation was voluntary and active, while 51% of education subjects did. Sixty four percent of
the subjects statcd their interest on diet increased remarkably through program participation. Considering the results, it is con-
jectured that ENIP had a great impact on nutrient intake, dietary attitudes and habits. Milk supplement showed no direct effects
on ¢lderly nutrition improvement, but it encouraged the program by reducing drop-out rates and inducing voluntary participation.
Thercfore milk supplement could enhance the community nutridon education program. Moreover it is strongly suggested that
the ENIP be expanded to other communities. (Korean J Community Nutrition 4(2) : 207~218, 1999)

KEY WORDS : clderly nuwition improvement program(ENIP) - nutriton education - nutrition counseling - dietary attitudes -
dietary behavior - milk supplement.
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Table 1. The stages, methods and materials of the elderly nutrition education program

Stages

Methods

Materials

Stage [ : Planning
1. Recruit the target and Elderly center
2. Improve dietifan-elderly leaders relationships

Stage I - Baseline evaluation

Stage Il @ Nutrition counseling

Stage IV : Nutrition education

1. Dietary guidelines for the elderly

2. Eating all basic food group

3. Eating appropriate calories

4. Qvereating, obesity, and related diseases

5. Calcium rich food and osteoporosis
6. Animal fat and cholesterol rich food
Stage V : Impact evaluation
1. Changes in nutrition knowledge
2. Changes in dietary attitude
3. Changes in eating behavior
4. Elderly perceptions about the nutrition program

Survey

Regular visit with public
health center team

Collection of data by survey method

Tailored counseling

Group teaching, singing,
Group teaching, singing,
Tailored counseling

Group teaching

Group teaching, anthropometric
Measures, tailored counseling

Group teaching, tailored counseling
Group teaching

Official document, poster

Nutrient analysis by CAN program

Spreadsheets of nutrient analysis,
personal booklet

Casette tape, board, personal booklet

Poster, flannel board, tripod, food model,
Board, personal booklet

Food model, flannel board, tripod,
Board, personal booklet

Food rodel, flannel board, tripad,
Board, stature meter, weight scale,
BIA analyzer, personal booklet

Food model, board, personal booklet

Food model, board,personal booklet
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Table 2. General Charaterctics of the elderly nutrition education program participants

Total Milk+Educ group Education group P-value
n=102 n=67 n=235
Gender  male 30(29.4)" 24(35.8) 6(17.1) p<0.05 by x’-test
female 72(70.6) 43(64.2) 29(82.8)
With spouse 32(31.4) 23(34.3) 9(25.7) NS
Agelyears) 738 £ 067 738 + 06 739 =+ 1.1 NS
Education(years) 392 £ 04 28 + 04 38 £ 07 NS
Pocket money(1000won/month) 1176 £122 136.4 +£14.8 826 +£202 p<0.05 by t-est
Residents of apartment 63(61.8) 32(47.8) 31(88.6) p<0.01 by y’-test
Health practice
Smoker(%) 18(17.6) 13(19.4) 5(14.3) NS
Alcohol drinking(%} 33(32.8) 22(32.8) 11(31.4) NS
Exercise(%) 54(52.9) 46(68.7) 8(22.9) p<C0.001 by y*-test
Sleeping(hours) 70 =+ 02 70 % 02 71 £ 03 NS
BMPY 240 £ 03 237 + 04 245 =+ 05 NS
PIBW* 1113 += 15 1096 + 20 1144 =+ 22 NS
Systolic blood pressure(mmHg) 1481 £ 2.3 1491 + 25 146.1 =+ 4.7 NS
Diastolic blood pressure(mmHg) 900 =+ 1.3 918 + 14 864 + 24 p<0.05 by ttest
Total activity of daily living(ADL) 0.009 + 0.003 0.011 + 0.004 0.003 £ 0.003 p<0.05 by t-test
Katz index score” 0.181 + 0.034 0.226 + 0.004 0.094 £ 0.037 NS
IADL score® 0.089 % 0.016 0.111 £ 0.022 0.046+ 0.018 p<0.05 by t-test
Perceived Health ststus
Good 44(43.1) 28(41.8) 16(45.7)
Fair 26(25.5) 13(19.4) 13(37.1) p<0.01 by y*test
Bad 32(31.4) 26(38.8) 6(17.1)
Experience with nutrition education 16(15.7) 10(14.9) 6(17.1) NS
Experience of hospitalization 29(28.4) 21(31.3) 8(22.9) NS
Drop-out rates(%) 14.3 2.9 30.0 p<0.001 by y*-test

1) N(%), 2) Mean£S.E., 3) BMI : Body mass index=body weight(kg)/{height(m)]* 4) PIBW(Percentage of ideal body weight), 5) Kartz index
(about bathing, dressing, toileting, transfer, continence, feeding) : lower scores denotes better ADL(Range 0~ 2), 6) IADL(Instrumental Activities
of Daily Living ; about telephone, traveling, shopping, preparing meals, housework, medication, money) : lower scores denofes better IADL

(Range 0-2)
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Table 3. Cornmparisons of nutrition knowledge of the elderly between baseline and after nutrition education program participation

Milk+Educ group

Education group

- P-value
Baseline After Change” Baseline After Change
n=24 n=6
Male 5920817 5634040 -0293091"  477+074 5.70+0.63 0.93£0.60™ NS
n=43 n=29
Ferale 4.274047 5.64+0.29 1.40:£0.48 5.06£0.43 5114036  0.0610.60™ p<0.05

1) Nutrition knowledge score(@ to 10) : higher scores denote greater nutrition knowledge, 2) Statistical significance by Wilcoxon signed
rank test between follow-up(after) and baseline score(before)in each group 3) Statistica! significance by Wilcoxon rank sum test between
Milk+Educ group score change(follow-up minus baseline score)and Education group score change in each gender, 4) Mean=+SE,

5) *p<0.05 significantly different, NS : not sigificantly different

Table 4. Food attitudes of the elderly nutrition education program participants

Total Milk+Educ group Education group
n=102 n=67 n=35
Try to eat balanced diet
Strongly agree 64(62.8) 41(61.2) 23(65.7)
Agree 19(18.6) 11(16.4) 8(22.9)
So-s0 15(14.7) 13(19.4) 2(5.7)
Unchanged 4( 3.9) 2( 3.0 2(5.7)
Try not to overeat
Strongly agree 65(63.7) 42(62.7) 23(65.7)
Agree 19(18.6) 11(16.4) 8(22.9)
S0-50 14(13.7) 12(17.9) 2(5.7)
Unchanged 4 3.9) 2(3.0 2(5.7)
Try not to eat animal fat rich food
Strongly agree 59(h7.8) 40(59.7) 19(54.3)
Agree 19(18.6) 11(16.4) 8(22.9)
So-50 19(18.6) 13(19.4) 6(17.1)
Unchanged 5( 4.9 3( 4.5) 2(5.7)
Try to eat enough milk and milk products
Strongly agree 65(63.7) 42(62.7) 23(65.7)
Agree 19(18.6) 11(16.4) 8(22.9)
S0-50 14(13.7) 12(17.9) 20 5.7)
Unchanged 4( 3.9) 2( 4.5) 2( 5.7)
Try to avoid salty food
Strongly agree 64(62.8) 41(61.2) 23(65.7)
Agree 19(18.6) 11(16.4) 8(22.9)
S0-50 15(14.7) 13(19.4) 2(5.7)
Unchanged 4( 3.9 2( 3.0 2(5.7)

N(%), Data was not significantly different by y’-test
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Table 5. Analysis of food group intake changes in elderly nutrition education program participants (®)

p g g

Male Female
Changes in Changes in 2 Changes in Changes in
P - value? P-val

Milk+Educ group” Educ group VAU Milk+Educ group” Educ group value
Grain 53.3 +16.0%** 229 324 NS 70.3 £13.6%** 253 £11.9" p<0.05
Candy -05 £ 1™ -26 + 1.7% NS -1.5 + 06* 0.09+ 2.2 NS
Meat —-25.1 £159" -0.8 £26.5" NS 7.2 + 9.6 -3.8 + 8.2% NS
Fish 56.7 £13.9% 424 +42.1 NS 6.0 £10.0" 490 £17.9* N5
E 7.2 4+ 7.5M —42 +144% NS 35.9 4 7.4 3.5 + 43" 0.001

g8 p

Beans 9.0 + 61" 6.7 159" NS -76 £ 7.0 13.5 + 8.2 NS
Vegetables 49.7 +15.7% 11.5 £73.9™ NS 244 153" 27.1 £13.2* NS
Seaweed -09 £ 14" 20 + 3.7 NS 0.6 + 1.9™ ~05 + 0.9 NS
Fruit 207 £20.6™ 1150 £33.6* p<0.05 19.3 +15.9% -19 +31.7% NS
Milk 44.5 +21.8™ -15.8 £75.3" p<0.01 66 £ 9.0 17.7 £22.4" NS
Oil -36 % 3.0 -09 % 39" NS ~-19 £ 15% -1.0 £ 1% NS

1) Changes of food intake between baseline and after nutrition education, and statistical significance by Wilcoxon signed rank test, 2) Sta-
tistical significance by Wilcoxon rank sum test between Milk+Educ group and Educ group's food intake changes in each gender, 3) Mean+
SE, 4) *p<0.05, *p<{0.01, ***p<0.001 significantly different, NS ; not significantly different

Table 6. Analysis of changes of MAR" and precentage of RDA” in elderly nutrition education program participants

Male Female
Changes in Changes in Changes in Changes in
P-value® P-val
Milk4-Educ group" Educ group vale Milk+Educ group" Educ group value
MAR 0.06+ 0.03* 0.08+ 0.08™ NS 0.00+ 0.02* 0.10-+ 0.03% p<0.05
Energy 9.9 + 4.2¢ 58 £ 62" NS 8.5 + 3.3* 103 + 397 p<0.05
Protein 229 & 7.3+ 120 +10.1% NS 6.8 + 4.8 13.3 + 6.6™ NS
Vitamin A 427541310 3.9 £200" NS 326 £ 9.1+ 28.5 + 7.9%+ NS
Thiamnin 9.3 + 46™ 120 %£12.8% NS —-17.3 + 5.5% 139 + 6.4+ p<0.001
Riboflavin 15.2 + 5.6* -10.8 +13.5™ NS 44 £ 38" 15.4 & 6.6* NS
Niacin 8.2 + 6.8™ -2.6 +20.0™ NS 155 + 9.0 219 + 8.2* NS
Vitamin C 107 +11.7% 66.2 +243* NS 34 + 86" -5.5 +20.6™ NS
Ca 19.3 & 8.1% -7.0 £11.5% NS —-70 £ 42% 154 + 6.2* p<0.05
P 284 +10.6* 74 +12.0" NS -18 = 6.7 26.5 + 8.2%* p<0.05
Fe -1.6 + 95" 18.6 +22.8% NS -5.3 + 7.8% ~14.0 + 89% NS
Ca/P 0.03+ 0.03" —-0.10+ 0.10™ NS —-0.05+ 0.03" 0.02+ 0.04™ NS

1) MAR(Mean Adequacy Ratio), 2) % of RDA(Percentage of nutrient intake of Recommended Dietary Allowance)=nutrient intake/nutrient
Recommended Dietary Allowance, 3) Changes of MAR and %RDA between before and after nutrition education, and statistical significance
by Wilcoxon signed rank test, 4) Statistical significance by Wilcoxon rank sum test between Milk+Educ group and Educ group's % RDA

difference, 5) MeanxSE, 6) *p<{0.05, **p<{0.01, ***p<{0.001
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Table 7. Stepwise multiple regression analysis of food group intake changes on the changes of MAR in elderly nutrition education program

Dependent variables Independent variables Partial R? Model R? F P value
MAR changes

In all elderly
Intake of Fish 0.126 0.126 14.351 0.000
Intake of candy 0.039 0.165 4.655 0.033
Intake of vegetables 0.032 0.196 3.851 0.053

In male elderly
Intake of vegetables 0.179 0.179 6.099 0.019
Intake of fruit 0.185 0.364 7.851 0.009
Intake of candy 0.067 0.431 3.068 0.092

In fernale elderly
Intake of Fish 0.121 0a1 9.618 0.003
Intake of candy 0.047 0.167 3.857 0.054
Intake of grains 0.082 0.250 7.442 0.008

MAR(Mean Adequacy Ratio), Independent variables include amounts of food group intake change before and after nutrition program, No

other variables met the 0.10 significance level {or entry into the model

Table 8. Comparisons of food habits” in elderly nutrition education program participants

Milk group Non-milk group Povalue”
Before After Change” Before After Change
Meal time regularity 4.2+0.17 49+0.1 0.7x0.1%*  43+0.2 49x0.1 0.6£0.2% NS
Eating slowly 3.5x0.2 39x1.2 0.5£0.2" 3.8x0.2 4.0x0.2 0.1£0.3 NS
Eating all side dishes 3902 43+09 04+0.2 3.1+02 45+£01 1.4£0.3%** p<0.01
Reducing salty foods 25%1.3 3.0x11 0.5+0.2* 3.1+0.2 3.3x0.1 0.2x0.2 NS

1) 5-point Likert-type, with higher score denotes desirable food habits, 2) Differences of food habit score between baseline and after nutrition
education, and statistical significance by Wilcoxon signed rank test, 3) Statistical significance between two group’s food habit score changes
by Wilcoxon rank sum test, 4) Mean=+SE, 5) *p<(0.05, **p<{0.01, ¥***p<0.001 significantly different, NS ; not significantly different
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Table 9. Overall evaluation of the elderly nutrition education program.
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Total Milk+Educ group Education group P-value
n=102 n=67 n=35
Attitude of participation
Voluntarily and actively 59 (57.8) 41 (61.2) 18( 51.4)
S0-50 32(314) 15(22.4) 17 ( 48.6) p<0.01
Passively 11(10.8) 11(16.4) 0( 0.0
Interest changes about food and nutrition
Much increased 64 (62.8) 44 (65.7) 20( 57.1)
Increased 36 (35.2) 21(31.3) 15( 42.9) NS
Don't changed 2(2.0 2(3.0 0( 0.0
Helpfulness of the Program
Much Useful 90 (88.2) 59(88.1) 31( 88.6)
Useful 2(20 0( 0.0) 2( 5.7) NS
Unknown 10(9.8) 8(11.9) 2( 5.7)
Changes of public health center image after participation
Much improved 97 (95.1) 62 (92.5) 35 (100.0)
Improved 5(4.9) 5(7.5) 0( 0.0 NS
Unchanged 0(0.0) 0(0.0 0( 0.0

N(%), Statistical analysis by x*test
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