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Abstract

Hypertension is among the most common and important risk factors for stroke, heart attack, and heart failure which is
considered to be the leading cause of death in Korea. The prevalence rate of hypertension in Korea is 27.9%, according
to the 2006 Korea National Health and Nutrition Survey. Since non-pharmacologic nutrition education is recommended
as the first step in the management of hypertension, evaluation of nutrition program is needed to form strategies for
improving patients' dietary adherence. This study was designed to evaluate the overall effectiveness of a hypertension
nutrition education program (HNEP) for reducing the salt intake, at a public health center located in Gyunggi-province.
The HNEP was offered for 16 weeks from May to September in 2007. Nutrition education activities included cooking
classes, food preparation demonstrations, physical fitness programs, salty taste preference test sessions, games, case-study
presentations, planning and evaluation of menus, etc. Forty patients participated fully in the program which had 47 female
enrollees. Data about nutrient intake (24-hour recall), nutrition knowledge, food behavior were collected before (baseline)
and after the program. Changes after program completion indicated the following: 1) diastolic blood pressure was
decreased (p <0.05), 2) sodium (salt) intake was also decreased (p <0.01), especially baseline high salt intake group, 3)
nutrition knowledge was improved (p<0.001), 4) dietary behaviors for maintaining a low salt diet was improved
(p<0.001), 5) participants preferred cooking class from nutrition education methods. As a conclusion, it appears that a
nutrition education program for hypertensive female elderly for reducing the salt intake might effectively decrease blood
pressure and salt intake. It also improves nutrition knowledge, dietary behavior, and finally adherence to a recommendable
low-sodium diet. (Korean J Community Nutrition 13(5) : 640~652, 2008)
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Table 1. Nutrition Education Program for the hypertensive patients

Weeks Title Education contents
1 Nutritional assessment - Individual nutrition assessment
- Infroduction to diet therapy for hypertensive patients
2 Nutrition counseling - Assessment of salt intake and salt taste preference
- Individualized salt reduction strategy (food behavior improvement)
3 Salt and blood pressure - Salts and high blood pressure
- Health risks of high sodium infake
4 Cooking class - Using natural spices and herbs
- Practice : Low-salt vegetable side dishes (Namul)
5 Lef's exercise - Practice : Stretching exercises
6 Cooking class - Practice: Low salt Kimchi
- Low sodium soup (bean sprout soup)
7 Fitness class - Tips on being physically active, walking schedule
- Practice : Healthy walking tips
8 Medical management - Lecture : Obesity and blood pressure
- Hypertension, hypetlipidemia, and atherosclerosis
9 Vegetable consumption - Increase potassium intake
- Game : Colored vegetables
10 Cooking class - Practice : Low-salt salad dressing
- Dietary fiber
11 Oil an Fats - Good fats and bad fats
- Game: How to reduce saturated fats and cholesterol intake
12 Cooking class - Using natural spices(mushroom powder, onion powder)
- Practice : Soup and stew
13 DASH diet - Life-style modification
- Let's plan personalized diets and healthy eatfing goals
14 Fitness class - Practice : Stretching the whole body
15 Nutrition labeling - Reading nutrition labeling
- Practice with food label
16 Midterm evaluation - Nutrition assessment
- Individualized diet behavior counseling
17 Case studies - Case presentations by attendees
- Salt taste preference test
18 Analysis of seasonings - Sodium contfents from seasonings
- Practice: Smart choice of seasonings
19 Dining-out menu - Sodium contents from dining-out menu
- How 1o reduce sodium intake while dining-out
20 Final evaluation - Nutrition assessment

- Individualized nutrition counseling
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Table 2. General charateristics of subjects according fo salt intake group

Variable Total (N = 40) < 1L§Vé /s;gy%oipm] N gggr}dsgl; ?{f’:ﬂ o  Puoe

Age (yrs) 68.6 + 5.2 685+ 5.7 69.1 £ 4.7 0.716
<65 9 (22.5) 6(28.6) 3(15.8) 0.517
65 < <75 25 (62.5) 12(57.1) 13 (68.4)
>75 6(15.0) 3(14.3) 3(15.8)

Education (yrs) 33+ 35 32+ 27 34 £ 35 0.474
lliterate 19 (47.5) 10 (47.6) 9 (47.4) 0.877
Elementary school 14 (35.0) 8(38.1) 6(31.6)

Over middle school 7(17.5) 3(14.3) 4(15.8)

Family type
Alone 24 (60.0) 16(76.2) 8(42.1) 0.168
With spouse 6(15.0) 2(9.5) 4(15.8)

With children 8(35.0) 3(14.3) 5(26.3)
With spouse & children 2(17.5) 0( 0.0 2(10.5)

BMI (kg/m?)! 253 + 2.7 258 + 2.6 24,6 + 2.7 0.180
<230 10(25.0) 4(19.1) 6(31.6) 0.135
230< <250 8(20.0) 4(19.1) 4(21.1)
> 250 13 (55.0) 13(61.9) 9(47.4)

Mean £ SD, N (%)

Statistical analysis by Wilcoxon signed rank test (numeric variable), or y*test (chi-square with continuity correction : categorical variable)

at p < 0.05.
1) BMI: Body Mass Index



Table 3. Changes of health status affer nutrition education according to salt infake group

Low salt group High salt group

- fotal (N = 40) < 13 g/day (N = 21) >13 g/day (N = 19) b value
Before After Before After Before After Education Qroup
Effect Different
SBP" (mmHg) 133.4 £ 16.0 128.6 = 17.1 133.1 = 16.8 123.3 £ 15.3 133.8 £ 1565 1349 £ 17.5 0.115 0.287
2> 140 mmHg 12 (30.0) 10(25.0) 6(28.6) 6(28.6) 6(31.6) 4(21.1) 0.279 0.995
DBP? (mmHg) 764+ 11.3 712+ 9.8 77.8 £ 10.7 69.0 £ 10.1 747 £ 90 71.7 £ 121 0.039 0.554
< 90 mmHg 5( 6.3) 4(10.0) 2( 9.9 2( 9.9 3(15.8) 2(10.5) 1.000 0.713
Serum Cholesterol (mg/dL) 217.2 £ 33.6 213.0 £ 35.1 221.3 £ 41.6 2185 = 33.4 213.1 £ 23.9 205.8 = 37.7 0.743 0.509
> 200 mg/dL 27 (67.5) 20 (50.0) 15(71.4) 15(71.4) 12 (63.1) 8 (42.1) 0.232 0.188
Serum Triglyceride (mg/dL) 213.9 =+ 104.5 127.8 £ 65.1 248.3 £ 122.7 117.6 £ 61.4 179.6 = 70.7 1415 £ 69.5 0.004 0.132
= 150 mg/dL 24 (60.0) 10(25.0) 12(57.1) 5(23.8) 12 (63.1) 5(26.3) <0.001 0.557
Mean = SD, N (%)
Stattistical analysis by Wilcoxon signed rank fest (numeric variable), or y*test (chi-square with continuity corection : categorical variable) at p < 0.05.
1) SBP: Systolic Blood Pressure
2) DBP: Diastolic Blood Pressure
Table 4. Changes of daily nutrient intakes after nutrition education according fo salt intake group
Low salt group High salt group
Varioble o4 <13 gldovg(N =21) >13gg/doy?N =19) ° value
Before After Before After Before After Education Qroup
Effect Different
Energy (kcal) 1610.6 = 282.7 1301.9 + 388.9 1446.7 + 239.1 1269.7 + 4158 1716.3 + 223.8 1339.3 + 363.0 < 0.001 0.133
Carbohydrate (g) 2594 £ 46.2 2070 £ 57.8 2471 £ 47.5 200.1 £ 534 2632 = 437 2149 = 631 < 0.001 0.960
Protein (Q) 699 £ 268 554 = 204 578 + 183 543 £ 239 799 £ 290 568 = 16.1 0.011 0.037
Fat () 344 £+ 180 278 £ 186 270 £ 144 274 £+ 205 398 =+ 18.9 283 * 6.6 0.172 0.629
Calcium (mg) 4705 + 2528 406.3 £ 1943 4705 £ 252.8 4063 £ 194.3 6909 + 3253 479.0 £ 1495 0.029 0.212
Iron (MQ) 140 =+ 5.0 106 = 3.9 140 = 5.0 106 = 3.9 165 =+ 4.0 115 =+ 3.5 < 0.001 0.378
Sodium (mg) 5323.6 =+ 2338.7 3581.0 =+ 1573.0 3262.1 £+ 1064.8  3227.9 +1374.0 7117.2 £ 19253 3989.8 =+ 1722.6 < 0.001 < 0.001
Salt (g) 135 =+ 5.9 9.1 =+ 4.0 83 =* 2.7 82 =+ 3.5 181 =+ 4.9 101 =+ 4.4 < 0.001 < 0.001
Vitamin A (RE) 1075.9 + 806.8 6449 =+ 524.7 838.8 = 7399 578.9 £ 503.1 1372.4 + 930.3 721.3 + 5523 < 0.001 0.119
Thiamin (mg) 1.05 + 0.25 0.98 + 0.53 0.90 + 0.21 0.99 + 0.55 117 £ 0.23 0.96 = 0.53 0.598 0.141
Riboflavin (Mg) 097 = 0.36 0.80 = 0.32 0.75 = 0.20 0.79 0.36 1.13 = 0.38 0.82 = 0.28 0.148 0.029
Niacin (mgQ) 173 £ 102 13.1 =+ 53 129 =+ 6.2 13.2 =+ 6.4 214 £ 124 129 =+ 3.9 0.030 0.010
Ascorbic acid (mg) 1216 + 548 63.3 + 337 90.2 + 419 56.9 + 265 1429 + 553 70.7 £ 400 < 0.001 0.010
Cholesterol (mg) 2040 = 1557 147.9 £ 106.0 1419 £ 99.2 147.3 £ 1095 286.3 = 214.9 148.6 + 104.8 0.103 0.060
MAR" 0.88 = 0.10 0.77 £ 0.13 0.82 = 0.09 0.74 £ 0.14 0.93 = 0.07 0.83 £ 0.11 < 0.001 0.423
No. of below EAR/9? 3.90 + 2.60 4.61 £ 2.19 427 + 1.91 5.05 + 2.32 1.32 £ 1.67 426 £ 1.94 < 0.001 0.022

Mean £ SD

Statistical analysis by Wilcoxon signed rank test (numeric variable) af p < 0.05.
1) MAR: Mean Nutrient Adequacy Ratios

2) Numbers of nutrient intakes below EAR/total 9 nutrients (Energy, Protein, Calcium, Iron,

Vitamin A, Thiomin, Riboflavin, Niacin, and Ascorbic acid)
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Table 5. Changes of INQ" affer nutrition education according fo salt intake group

Low salt group

High salt group

, Tofal (N = 40) <13 g/day(N = 21) > 13 g/day (N = 19) b value

Voriale N Education  Group

Before After Before After Before After Effect Different
Protein 1561 £ 03 151 +034 141 +£033 150+037 1.63+043 153+ 0.32 0.977 0.321
Calcium 073 £037 072+036 065+035 068=+038 081039 077=+034 0.968 0.699
Iron 172+ 047 154049 172055 152+054 1.71 £036 1.58 £ 0.44 0.132 0.772
Vitamin A 183+ 139 140£1.19 158+142 128+1.18 211 +£134 153+1.22 0.076 0.533
Thiamin 095+ 014 106+033 091+£013 1.08+£032 099+015 1.02+0.34 0.065 0.230
Riboflavin 077 £ 022 084+030 069+017 083+033 086 +£023 085+028 0.284 0.236
Niacin 1.18 £ 0.57 1.14 £ 0.33 1.01 = 0.41 1.17 £ 0.41 1.38 = 0.66 1.11 £ 0.20 0.708 0.037
Ascorbicacid 1.16 £ 050 080+ 039 100+045 074+£033 1.34+051 087=*045 <0.001 0.132
Mean x SD

Statistical analysis by Wilcoxon signed rank test (numeric variable) at p < 0.05.

1) INQ: Index of nutritional quality
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Table 6. Changes of nutrition knowledge after nutrition education according to salt infake group
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Low salt group

High salt group

Total (N = 40 value
Voricble ( ) <13 g/day (N = 21) > 13 g/day (N = 19) ?
Before After Before After Before After Education Qroup
Effect  Different

Nutrition labeling shows sodium contfent of food 30.0 62.5 33.3 47.6 26.3 78.9 0.014  0.006
Canned foods and instant foods contain lots of 50.0 70.0 47.6 57.1 52.6 84.2 0.678 0.033

sodium
Use spices such as vinegar or mustard for reducing 45.0 62.5 38.1 57.1 52.6 68.4 0.040 0.531

salt intake
Salf substitute is good way to reduce sodium intake  30.0 77.5 23.8 71.4 36.8 84.2 0.026 0.545
Hyperglyceridemia is associated with an increased 75.0 90.0 76.2 85.7 73.7 94.7 0.968 0.269

risk of hypertension
Body weight loss reduces blood pressure. 85.0 95.0 76.2 95.2 94.7 94.7 0.118  1.000
Stress can lead to elevates blood pressure 92.5 97.5 85.7 95.2 100.0 100.0 1.000 1.000
Total / 7 score 41 £1856+1338+2151+£1644+1660=%1.1 <0.001 0.686

Unit: %

Statistical analysis by Wilcoxon signed rank test (numeric variable), or y*test (chi-square with continuity correction : categorical variable)

at p <0.05

Table 7. Changes of dietary aftitude after nutrition education according to daily salt intake

, Tofal (N = 40) < 1L§ g/iiogyg(;\?ipm] > :-l égg/ﬂy?ﬁoﬁ 9) p value
Voriable B Education  Group
Before After Before After Before After Effect Different

Eat lots of salty food 25.0 12.5 33.3 19.0 15.8 5.3 0.006 0.360
Eat more than 2 bowls of soup everyday 35.0 225 19.0 28.6 52.6 15.8 0.012 0.489
Usually drink all soup 325 17.5 33.3 19.0 31.6 15.8 1.000 1.000
Adds soy sauce or salt to food 25.0 10.0 23.8 4.8 26.3 15.8 < 0.001 0.320
Eating-out twice a week 15.0 7.5 23.8 9.5 5.3 5.3 0.454 0.632
Concern about low salty food 65.0 75.0 57.1 66.7 73.7 84.2 < 0.001 0.246
Try to eat less salts 80.0 97.5 76.2 95.2 84.2 100.0 < 0.001 0.100
Enjoy salted fish 30.0 30.0 28.6 33.3 31.6 26.3 0.214 1.000
Enjoy salty fish sauce 25.0 7.5 28.6 9.5 21.1 5.3 0.003 1.000
Enjoy one-dish meals 22,5 20.0 14.3 23.8 31.6 15.8 0.972 0.681
Enjoy soup or stew 35.0 30.0 33.3 28.6 36.8 31.6 0.142 0.873
Enjoy kimchi 25,0 17.5 33.3 19.0 15.8 15.8 0.149 0.146
Enjoy salty taste 15.0 5.0 14.3 9.5 15.8 0.0 0.014 0.494
Salty taste is most important one 40.0 15.0 52.4 19.0 26.3 10.5 0.018 0.874
unit @ %

Statistical analysis by y>test (chi-square with continuity correction : categorical variable) at p < 0.05
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Table 8. Attendees preference of nutrition education methods

Low salt group High salt group

Variable Total (N = 40) < 13 glday (N = 21) 13 g/day (N = 19) p value
Cooking class 72.5 66.7 78.9 1.000
Lecture for low-sodium diet 17.5 23.8 10.5

Personal nutrition counselings 7.5 9.5 5.3

Food models exhibition 0.0 0.0 0.0

unit © %

Statistical analysis by y>test (chi-square with continuity corection :
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