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Effect of Home-visit Nutrition Education for the Elderly with
High Fasting Blood Glucose Levels

Hee-Jung Yoon, Sung-Kook Lee!
Department of Preventive Medicine & Public Health, Kyungpook National University College of Medicine, Daegu, Korea

ABSTRACT

This study was conducted to evaluate the effects of home-visiting nutrition education for the elderly with high fasting
glucose level in an urban community. The study subjects were 40 elderly people, whose information on general characte-
ristics, anthropometric measurement, biochemical indices, nutrition knowledge, nutrition attitude, dietary habit, food
intake and nutrient intake were obtained at baseline. The education group received 6 weekly visits of home-visiting
nutrition education from 15 March to 25 April 2004. In the baseline-survey, the education group and non-education
group showed no differences in their general characteristics, health-related characteristics, anthropometric measurements,
biochemical indices, nutrition knowledge, nutrition attitudes, dietary habits, and food and nutrient intake levels. The
difference of mean change of nutrition knowledge, nutrition attitude and dietary habit after home-visiting nutrition
education had been studied. The nutrition knowledge score increased by 1.4 in the education group; however, those in the
non-education group which increased by 0.4, thus, the differences of mean change were statistically significant (p <
0.05). The nutrition attitude score increased by 1.2 in the education group; however, those in the non-education group
decreased by 0.4, thus, the differences of mean change were statistically significant (p < 0.01). The dietary habit score
increased by 1.7 in the education group; however, those in the non-education group decreased by 2.8, thus, the diffe-
rences of mean change were statistically significant (p <0.01). The difference of mean change of anthropometric
indices and biochemical indices in education group and the non-education group was not significant. Looking over the
zcereals and their products, vegetables, seaweeds, meats and their products, and fish than the non-education group. The
MAR increased by 0.06 in the education group; however, that in the non-education group increased by 0.01, thus, the
differences of mean change were statistically significant (p < 0.05). The differences of mean change of fasting blood
glucose and biochemical indices after home-visiting nutrition education were studied. Fasting blood glucose decreased
by 7.6 mg/dL in the education group; however, in the non-education group which increased by 0.4 mg/dL, the difference
of mean change was not significant (p = 0.051). The above findings suggest that home visiting nutrition education
increases the nutrition knowledge and nutrition attitude, as well as, it is effective to change dietary habits. If the
education period is extended, not fasting blood glucose improvement was insignificant, but fasting blood glucose im-
provement ability could be found by changing dietary habits. (Korean J Community Nutrition 11(3) : 346 ~360, 2006)
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Primary Survey
-~ General characteristics
— Hedaith related characteristics
- Random blood giucose test
~ Nutrition knowledge
Nutrition attitude
Dietary habit

The elderly
in a urban community
n=793 (mate: 311, female: 482)

—

Study (1) population
(n = 263)

Baseline Survey
- Fasting blood glucose and
biochemical test
— Food and nutrient infakes
— Anthropometric test

 —

Study () population

(n =44)
+—kﬁ Home-visiting
- - Nutrition Education
Non-education | | Education ] - Education group :
group (n=20) || group (n=24) 6times (1 time/week)
i L Follow-up Survey
Non-education | | Education - Fasting blood glucose and
group (n=17) | | group (n=23) | 47  blochemical fest
~ Nutrition knowledge
Nutritton attitude
Dietary habit

- Food and nutrient intakes
— Anthropometric test

Fig. 1. Frame of study design.
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Table 1. The stages, goals and contents of home-visiting nutrition education

Stages Times Goals Contents
Stage 1 * Comprehend the current food and nutrient  « Investigate the current food and nutrient intake
ldentification intake and nufritional status before home- ¢ Investigate the current nutritional status (nutrition
visiting nutrition education knowledge, nutrifion attitude, dietary habit)
Stage 2 ] ¢ Motivation for change of food habit * Explain the current nutritional status for the elderly
Motivation * Explain the diabetes (types, symptoms, complications)
* Recognize importance of self-control and dietary
freatment
Stage 3 2 ¢ Having meals regularly * Having adequate amounts of meals
Education * Having meals 3 fimes a day
* Having medls regularly
3 * Eating a variety of foods * Explain the basic food groups
¢ Tip on sample menu for food that was included the
basic food groups
4 * Decreased intakes for animal fat and * Increase fish intake and decrease meat intake
cholestero! * Eating meats that removed fat
5 * Avoid sugar * Eating whole grain
* Eating fruits and vegetables
6 * Summary * Having meals regularly
« Eating a variety of foods
* Decreased intakes for animal fat and cholesteroi
* Avoid sugar
Stage 4 ¢ Comprehend the current food and nutrient * Investigate the current food and nutrient intake
Evaluation intake and nutritional status after home-visiting ¢ Investigate the current nutritional status (nutrition

nutrition education

knowledge, nutrition attitude, dietary habit)
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43}
VT2 TR o) §3te] £ s}oﬂowﬂ BE x}mﬂ 2 5as

7t ol didt #
z 7&53}9&2#, EZIHAL Fisher's exact testE
o] g&f3itt. =3t 7Y A Fe] gEAe

P
Wilcoxon’s 51gned rank test, 3+%AHE4 (ANCOVA;
analysis of covariance) & ©|-&3l AEEHE AABISITh

i
H

°1 gzt 38 g9 #¥E e, ST
110~119 mg/dL7} 47.9%, 120~129 mg/dL7} 13.0%,
130~139 mg/dL7} 21.7%°]92H, 140~149 mg/dL$}
150 mg/dL oj4ol 2zt 8.7%clq)t}. HlwS&FL 110~
119 mg/dL¢} 120~129 mg/dL7} Z+2+ 35.3%, 130~
139 mg/dL7} 11.8%, 140~149 mg/dL7} 17.6%°131ch.
253 35 %dg} X0 F F7to) §23 xfo)7} 8l
k. T3 H B 99 £ 787 126.9 mg/dL,

Table 2. Distribution of Fasting blood sugar of study subjects at

the baseline Unit: N (%)
Fasting blood Education Non-education P
glucose (mg/dl) group (n=23) group (h=17) value
110 - N9 11 (47.9) 6 (35.3) 0.322"
120 — 129 3(13.0 6 (35.3)
130 — 139 5 (21.7) 2018
140 - 149 2087 3(17.6)
150 + 2(87) 0(00
Mean + SD 1269 + 16.6 1245 £ 126 09347

1) p value as determinedby Fisher’s exact test, 2) p value as
determined by Wilcoxon's rank sum test

HIET 1245 mg/dLE F 7kl §28 Aol gigict
(Table 2).

2. LN YUt %
FHE AFEAE wgTo) 239, BlagTo] 17Ho
Z % 40Fo]om, ﬂﬁ HE 0] 72.74), BlLET
o] 709414tk dxbglo] AEFE, HAST 242 69.6%
9} 64.70%2 FAQIRT} Bith 71EPA e glolM =
SToMde ‘HEu A7) 435%2 71 2, 8o
oM 7153 S 71 52.9% % 7 koY EA41F
o2 Fo Aole gAth A= BT v
S 25 Eelo] sty 7} 7P wWky, 1 thgol ‘mil¢-
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Table 3. General characteristics of study subjects Unit: N (%)
Characteristics Educz;:’rfr;%roup N;gfsk(ﬁ:: ;;n volz L
Gender
Male 7 (30.4) 6 (35.3) 0.504
Female 16 (69.6) 11 (64.7)
Age (year)
65 — 69 6 (26.1) 7 (412
70 - 74 8 (34.8) 6 (35.3) 0.525
75+ 9 (39.1) 4 (23.5)
Family type
Single 4(017.4) 3017.6)
Couple only 10 (43.5) 5 (29.5) 0.703
Extended 9 (39.1) 9 (52.9)
Meal provider
Personally 14 (60.9) 10 (58.8)
Spouse 8 (34.8) 5(29.4) 0.778
Daughter-in-law 1(43) 2(11.8)
Socio-economic status by self-assessment
High 5 (21.7) 2(11.8)
Moderate 14 (60.9) 10 (58.8) 0.550
Low 4(17.4) 5 (29.4)
Self-rated health status
Good 12 (62.2) 10 (58.8)
Moderate 8 (34.8) 4 (23.6) 0.747
Bad 3030 3(17.6)

1) p value as defermined by Fisher’s exact test
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Table 4. Changes anthropometric measurement of study subjects by home-visiting nutrition education

Pre " Post » 3
p value Change p value p value
Mean + SD Mean * SD

Height (cm)
Educated 1558 + 8.8 0.827 1559 = 89 -00 0317 0.825
Non-educated 155.4 + 10.7 155.4 = 10.7 0.0 0317

Weight (kg)
Educated 604 = 9.4 0.816 602+ 95 -0.1 0.180 0.795
Non-educated 61.7 £10.7 61,6 =108 -0.1 0.490

BMI (kg/m?)
Educated 248 + 3.1 0.556 248 = 3.0 -00 0.317 0.877
Non-educated 254 + 3.3 254+ 3.3 ~-0.1 0.144

SBP (mmHg)
Educated 1423 +18.0 0.5M 143.7 = 23.0 14 0.664 0.496
Non-educated 137.1 £ 159 142.4 £ 19.8 5.4 : 0131

DBP (mmHg)
Educated 84.5 £ 13.2 0.837 845+ 138 0.0 0.940 0.655
Non-educated 83.9 £ 160 85.6 £15.2 1.7 0.484

Body fat (%)
Educated 336+ 59 0.692 338+ 5.1 0.2 0.862 0.827
Non-educated 347 £ 57 349+ 57 0.2 0.551

BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure. 1) p value as determined by Wilcoxon's rank sum
test between educated and non-educated group at baseline, 2) p value as determined by Wilcoxon’s signed ran« test between
Pre and Post, 3) p value as determined by ANCOVA with the Pre-test as covariate
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Table 5. Changes of mean scores of nutrition knowledge, nutrition affifude and dietary habit of study subjects by home-visiting

nutrition education

Pre

Post

—— pvaue” ————— Change p value” p vaiue®
Mean + SD Mean + SD
Nutrition knowledge
Educated 10.7 £ 25 0.215 122+ 15 1.4 0.019 0.021
Non-educated 105+ 26 105 £ 2.6 04 0.611
Simple nutrition knowledge
Educated 63 =11 0.432 69 £0.3 0.6 0.016 0.056
Non-educated 62 =08 65+ 07 04 0.029
Difficult nutrition knowledge
Educated 44 +£1.6 0.242 54+1.4 1.0 0.015 0.019
Non-educated 3916 41 =19 0.2 0.782
Nutrifion attitude
Educated 80+ 24 0.320 92+12 1.2 0.022 0.001
Non-educated 74+23 70+£24 -0.4 0.382
Dietary habit
Educated 12.6 £ 3.3 0.782 143 £ 3.2 1.7 0.004 0.001
Non-educated 123+ 238 9.5+ 40 -2.8 0.005

1) p value as determined by Wilcoxon’s rank sum test between educated and non-educated group at baseline, 2) p value as
determined by Wilcoxon's signed rank test between Pre and Post, 3) p value as determined by ANCOVA with the Pre-test as

covariate



&3 - o]4= - 353

Table 6. Changes of food intake of study subjects by home-visiting nutrition education (Unit: @)
Pre p value” Post Change p value” p value®
Mean + SD Mean = SD

Plant food
Educated 927.0 = 278.7 0.902 948.7 + 207.0 21.6 0.976 0.160
Non-educated 888.8 £ 243.1 843.6 £ 230.2 -48.2 0.463

Cereals & thelr products
Educated 3136 + 852 0.773 350.3 = 110.9 36.7 0.060 0.231
Non-educated 2977 = 57.1 3103 = 46.2 12.6 0.698

Potatoes & starches
Educated 1.7+ 65 0.172 1.7+ 83 -0.0 1.000 0.129
Non-educated 129 £ 309 85 149 -4.4 0.891

Sugar & sweets
Educated 58+ 65 0.127 53+ 6.1 ~-0.5 0.822 0.480
Non-educated 38 66 59+ 6.0 20 0.050

Legumes & their products
Educated 89.1 £136.5 0.500 61.2 £ 90.1 -27.9 0.506 0.670
Non-educated 373 £ 605 331+ 802 —4.2 0.780

Seeds
Educated 25+ 6.2 0.640 3.6+ 8.1 1.1 0.239 0.354
Non-educated 02+ 05 04+ 06 0.1 0.400

Qils
Educated 53x 52 0.923 52+ 69 -0.0 0.794 0718
Non-educated 65 85 61+ 47 -0.3 0.698

Vegetables
Educated 244.7 £101.3 0412 306.4 + 123.3 61.7 0.024 0.096
Non-educated 2708 = 1014 253.2 £ 1149 -17.6 0.586

Mushrooms
Educated 0.7 3.3 0.385 54+ 14.1 47 0.078 0.420
Non-educated 65+ 242 62+ 233 32 0.528

Seaweeds
Educated 71+ 1563 0.300 158 £ 39.7 8.8 0.972 0.267
Non-educated 09 1.2 30 46 20 0.212

Fruits
Educated 119.0 £ 160.3 0.390 69.6 £1194 -49.4 0.201 0.510
Non-educated 177.8 = 232.7 99.4 £ 170.9 -784 0.285

S=asonings
Educated 312+t 210 0.704 391+t 208 79 0.077 0.985
Non-educated 270+ 183 382+ 205 N2 0.177

Animal food
Educated 123.8 = 177.9 0.732 142,0. = 130.9 18.2 0171 0.050
Non-educated 1M0=x 1165 725+ 636 -384 0.266

Meat & their products
Educated 310+ 589 0.923 54.1 £ 956 23.2 0.379 0.209
Non-educated 304 £ 671 229+ 31.8 -7.5 0.959

Milk & dairy products
Educated 58.3 £ 1625 0.204 300 = 652 -28.3 0.561 0.407
Non-educated 212+ 557 141 £ 48.1 =71 0.785

Eggs
Educated 69 140 0.600 41+ 19 -2.7 0.483 0.582
Non-educated 56+ 127 24+ 6.6 -3.2 0.273

Fishes
Educated 27.7 £ 56.1 0.043 83.7 £ 56.1 26.0 0.095 0.115
Non-educated 538+ 619 33.1 = 46,7 -20.7 0.423

1) p value as defermined by Wilcoxon's rank sum fest between educated and non-educated group at baseline, 2) p value as
determined by Wilcoxon'’s signed rank fest between Pre and Post, 3) p value as determined by ANCOVA with -he Pre-test as
covariate
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Table 7. Changes of nutrient intake of study subjects by home-visiting nutrition education Unit: @)
Pro p value” Post Change pvalue® pvalue®
Mean = SD (%RDA) Mean + SD (%RDA)
Energy (kcal)
Educated 1648.0 =+ 346.7 ( 94.9) 0795 1707.0 +310.7 ( 98.00 59.0 0.543 0.309
Non-educated 1897.9 +361.4 ( 89.6) 16040 =+ 239.5 ( 90.6) 6.1 0.795
Protein (g) .
Educated 692 = 273 (119.7) 0.837 750 = 21.0 (1302 59 0.316 0.017
Non-educated 691 £ 230 (1180 601 = 143 (1039 -89 0.309
Fat (@)
Educated 342 = 23.1 0.256 333 = 218 -0.9 0.761 0.149
Non-educafed 286 = 197 242 = 134 -44 0.981
Carbohydrate (g)
Educated 281.0 = 614 0.795 2914 = 44 104 0.484 0.346
Non-educated 276.4 = 58.1 2781 =+ 38.1 1.7 0.906
CHO : Protfein : Fat Ratio
CHO (%)
Educated 67.1 = 104 0.672 67.1 £ 94 -0.0 0.997 0.131
Non-educated 684 = 89 712 £ 70 28 0.397
Protein (%)
Educated 1568 = 30 0.389 168 = 28 1.0 0.268 0.049
Non-educated 167 = 33 162 £ 23 -1.5 0.108
Fat (%)
Educated 170 = 85 0575 160 £ 82 -1.0 0.682 0.300
Non-educated 149 =+ 75 136 = 63 -13 0.643
Fiber (mg)
Educated 71 + 32 0.436 71 = 3.2 -0.1 0.523 0.432
Non-educated 63 = 26 63 £ 22 0.0 0.619
Calcium (mg)
Educated 583.5 +421.3 ( 83.4) 0.556 559.5 +185.7 (79.9) -240 0.394 0.247
Non-educated 4440 =+ 133.7 ( 63.4) 481.6 =+ 2626 ( 68.8) 377 0.906
lron {mg@)
Educated ‘142 £ 49 (118.4) 0.203 167 £ 44 (1305 1.5 0.260 0.036
Non-educated 124 = 3.1 (103.0) 126 = 26 (104.7) 02 0.653
Phosphorus (mg)
Educated 831.9 +3200 (118.8) 0.859 8724 =209.4 (124.6) 0.4 0.503 0.304
Non-educated 7826 *2337 (111.8) 7937 £243.2 (109.1) 111 0.758
VitaminA (RE)
Educated 526.6 +400.8 ( 75.2) 0.420 629.4 +400.8 ( 89.9) 102.8 0.248 0.985
Non-educated 4228 + 3148 ( 604 5779 +529.7 ( 826) 155.2 0.149
VitaminB, (mg)
Educated 097+t 033(97.4) 0.460 096 + 035 96.0) -0.0 0.543 0.318
Non-educated 088 £ 0.35( 88.6) 083+ 023(833 -0.1 0.523
VitaminB. (mg)
Educated 078 = 034 ( 64.7) 0.556 081 = 032670 0.0 0.484 0.518
Non-educated 071 028 ( 58.9) 073+ 0.35( 60.5) 0.0 0.813
Niacin (mg)
Educated 122 = 38 (93.6) 0.902 141 £ 50 08.7) 20 0.183 0.190
Non-educated 124 = 50 ( 95.6) 122 = 3.6 (938 -0.2 0.831
Vitamin C (mg)
Educated 108.0 = 927 (154.3) 0.692 885 =+ 467 (1265 -19.5 0.627 0.721
Non-educated 9.4 = 999 (1420 829 =+ 538 (1184 -16.5 0.831

%RDA (percentage of nutrient intake of recommended dietary allowance) = nutrient intake/nutrient recommended dietary
dllowance X100. 1) p value as determined by Wilcoxon’s rank sum test between educated and non-educated group at baseline,
2) p value as determined by Wilcoxon's signed rank test between Pre and Post, 3) p value as determined by ANCOVA with the
Pre-test as covariate
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Table 8. Changes of nutrient adequacy ratio (NAR) and mean adequacy ratio (MAR) of study subjects by home-visiting nutrition

education
Pre » Post 2 3
Vean =D p value ——m— Change p value p value
NAR
Energy
Educated 089 +0.14 0.351 092 01N 0.03 0.554 0.388
Non-educated 086 +0.14 0.88 £ 0.1 0.02 0.463
Protein
Educated 092 +0.13 0.843 097 = 0.07 0.05 0.245 0.090
Non-educated 094 +£0.13 091 £0.11 -0.03 0.203
Calcium
Educated 0.67 £0.27 0.556 0.77 £ 0.20 0.10 0.088 0.069
Non-educated 0.63 = 0.19 0.63 £0.19 -0.09 0.831
Iron
Educated 092 +0.15 0.522 0.97 + 0.07 0.05 0.260 0.438
Non-educated 092 +0.13 0.94 + 0.09 0.02 0.754
Phosphorus
Educated 091 £0.13 0.628 0.96 + 0.08 0.06 0.096 0.156
Non-educated 090 + 0,18 093 £ 0.1 0.03 0.678
Vitamin A
Educated 0.61 + 0.31 0.499 071 +£0.28 0.10 0.078 0.417
Non-educated 0.53 £ 0.33 0.60+0.38 0.07 0.363
Vitamin B,
Educated 0.84 £ 0.20 0.557 0.87 = 0.15 0.03 0.732 0.178
Non-educated 0.83 £ 0.17 0.80 £ 0.17 -0.03 0.514
Vitamin B:
Educated 0.62 +£0.23 0.593 0.65 £ 0.23 0.03 0.355 0.307
Non-educated 0.59 = 0.23 0.58 + 0.22 -0.01 0.856
Niacin
Educated 0.85 £ 0.17 0.695 0.89 = 0.14 0.04 0.492 0.043
Non-educated 0.83 £ 0.20 0.85 + 0.15 0.02 0.820
Vitamin C
Educated 0.83 £ 022 0.752 091 £0.22 0.08 0.286 0.088
Non-educated 0.81 £ 0.21 0.79 = 0.27 -0.02 0.917
MAR
Educated 0.81 = 0.15 0.245 0.86 = 0.03 0.06 0.062 0.049
Non-educated 0.79 = 0.12 0.79 £ 0.13 0.01 0.875

NAR: Nutrient intake/Recommended dietary alliowances, MAR: Sum of NAR (Nutrient adeqguacy ratio) /Number of nutrient, 1) p
value as defermined by Wilcoxon’s rank sum test between educated and non-educated group at baseline, 2) p value as de-
termined by Wilcoxon's signed rank test between Pre and Post, 3) p value as determined by ANCOVA with the Pre-test as covariate
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Table 9. Distribution of changes in fasting blood glucose by

home-visiting nutrition education Unit: N (%)
Changes Education group  Non-education p
(mg/dL) (n =23) group (n=17)  value”

-20 = 1(43) 0(00 0.261

-10~ =19 10 (43.5) 4(23.5)

-1~-9 9 (9.1 6 (356.3)

0 0(00 1(569)

1-9 3 (13.1) 307.6)

10-19 0( 00 1(59

20-29 0(00) 0(003

0 < 0( 0.0 2 (11.8)

1) p value as determined by Fisher’s exact test

Table 10. Distribution of normal and fasting glucose intolerance

after home-visiting nutrition education Unit: N (%)
Education group Non-education P
(n = 23) group (n=17) value”
Normal 7 (30.4) 1(59 0.061
Fasting glucose 16 (39.6) 16 (94.1)
intolerance

1) p value as determined by Fisher's exact test
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Table 11. Changes biochemical indices of study subjects by home-visiting nutrition education

Pre

Post

L 2) 3)
Moan £ S0 p value Mean £ 5D Change p value p value

Fasting blood sugar (mg/dL)
Educated 1269 + 16.6 0.934 119.3 £ 14.7 -7.6 0.001 0.051
Non-educated 1245 £ 12.6 1249 = 19.6 04 0.485

Albumin (g/dL)
Educated 42+ 03 0.688 42+ 0.2 -0.0 0.491 0.514
Non-educated 42+ 03 42+ 02 -0 0.093

GOT U/
Educated 260 £+ 165 0.212 22,7 £ 134 -3.3 0.001 0.100
Non-educated 213+ 93 214+ 74 0.1 0.234

GPT (U/L
Educated 20.2 + 16.6 0.396 18.3 £ 133 -19 0.090 0.015
Non-educated 165+ 7.1 175+ 7.7 20 0.025

¥ -GTP (U/L)
Educated 249 + 19.2 0.641 239 £ 163 -1.0 0.681 0.531
Non-educated 24.7 + 209 246 +17.3 0.1 1.000

Hemogiobin (mg/dL)
Educated 126+ 1.3 0.902 13.0+ 1.3 04 0.001 0.015
Non-educated 128+ 14 129+ 14 0.1 0.361

Hematocrit (%)
Educated 364+ 39 0.702 373+ 3.2 0.9 0.006 0274
Non-educated 371 37 374+ 37 04 0.093

Cholesterol (mg/db)
Educated 204.5 = 43.0 0.452 207.1 £ 390 26 0.147 0.871
Non-educated 196.8 £ 42.2 200.8 + 38.9 40 0.112

Triglyceride (mg/dL)
Educated 139.3 £ 64.1 0.529 146.4 + 54.8 7.1 0.046 0.660
Non-educated 167.1 £93.4 169.4 + 85.8 1.7 0.586

HDL-cholesterol (mg/dL)
Educated 517+ 114 0.143 527114 04 0.513 0.480
Non-educated 463 £ 2.9 472 + 88 09 0.463

1) p value as determined by Wilcoxon's rank sum test between educated and non-educated group at baseline, 2) o value as de-
termined by Wilcoxon's signed rank test between Pre and Post, 3) p value as determined by ANCOVA with the Pre-test as covariate
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