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Abstract

The purpose of this study was to evaluate the effectiveness of nutrition education and counseling on the salty taste
assessment, nutrition knowledge and dietary attitude of 21 hemodialysis patients. Five times of the nutrition
education and three times of nutrition counseling were performed for a period of 5 months. Biochemical analysis
revealed that creatinine was significantly high (p <0.001), blood urea nitrogen and serum albumin were significantly
low (p<0.05, p<0.01) and Na, K, CI, K, P and uric acid were not significantly different. The distribution rate of
unsalty taste preference were significantly high and the distribution rate of salty taste preference were significantly
low after nutrition education and counseling (p <0.001). Nutrition knowledge significantly improved following Sth
month of education and counseling (p <0.01). Particularly, the scores for questions related to sodium were improved.
The dietary attitude was significantly improved during the counseling period (p <0.05). There were improvements
in responses to ‘use food exchange list on diet’ and ‘habitually add salt or soy sauce before the meal’. According
to these results, salty taste assessment, nutrition knowledge and dietary attitude were significantly improved by the
hemodialysis diet therapy practices of hemodialysis patients. Therefore, we conclude that there was a need for low-
salt diet education and nutrition counseling to help them recognize the taste of low-salt foods and strive towards a
preference for less salty tasting foods and the consumption of a low-salt diet. (Korean J Community Nutr 13(4):

402~412, 2013)
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(Thunberg & 1981; Walser 1983; Kopple 1988) &
T3k, A, W tiate]] ool vEkukar Ao s
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Table 1. Flow chart of nutrition education and counseling
) ) 1st Nutrition 2nd Nutrition 3rd Nutrition 4th Nufrition 5th Nutrition
First Evaluation ) . ) ) .
education education education education education
1st~3rd 4th~5th 6th~7th 8th~9th 10th~11th 12th~13th
week week week week week week
Medical record &
Biochemical data
Anthropometry O
Nutrition knowledge O
Dietary aftitude O
Salty taste assessment (@]
Nutrition education Lesson 1 Lesson 2 Lesson 3 Lesson 4 Lesson 5
Mid-term 1st Nutrition 2nd Nutrition 3th Nufrition Final
Evaluation counseling counseling counseling Evaluation
14th week 156th~16thweek 17th~18thweek 19th~20thweek 21st~22nd week
Medical record & o o
Biochemical data
Anthropometry (@] (@]
Nutrition knowledge O
Dietary attitude O O
Salty taste assessment (@] (@]
Nutrition counselin Personal Personal Personal
9 follow-up 1 follow-up 2 follow-up 3

Kruskal—Wallis test, Friedman test, Q%<2 2] Gk
5 W A G 57049 (33] e )5 Ay vl
= Mcnemar test®} Wilcoxon test, 95 2 A 7|
FeuS MY, FduS 57 T2 AEHE

Friedman testZ 1 $-242 A=3l9ic).

2 4
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L5 AAZAS (BMD, o dAlg & (PIBW), AAWE
(%), s18=dl, 18 FdelEel v& (WHR)S 27 4%
el L3kt AAY, 5%, slElEdl, WHR, £4 A
T57] dstat olghr] dsto] \xprt ofxbE T f-oJEHA =
k1 (p<0.001, p<0.001, p<0.01, p<0.05, p<
0.05, p < 0.05) AAYEL 27} xR {2814 3=
oktk(p < 0.01).
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Table 2. Anthropometric measurements of the subjects

lfems Male (n = 14) Femnale (N = 7) Al
Age (yrs) 48.36 + 12,187 4929 £ 12.34 -0.037
Duration (yrs) 985 £ 6.44 11.36 £ 7.02 -0.562
Height (cm) 165.27 £ 8.16 154,56 + 8.24 -2.276*
Weight (kg) 57.57 £ 11.34 50.29 £ 5.31 -1.978*
BMI (kg/m?) 20.99 £ 3.13 19.80 £ 1.50 -0.970
PIBW 95.39 £ 14.17 9432 £ 7.19 -0.075
LBM (kg) 47.15 £ 6.46 3520 £ 4.32 —3.368%**
BFM (kg) 11.30 £ 6.42 1230 £ 2.62 -0.952
Body Fat (%) 18.45 £ 7.20 25,69 £ 2.60 —2.575%*
Muscle mass (kg) 43.78 = 5.90 3249 =+ 4.02 —3.368%***
Waist circumference (cm) 8043 = 9.15 7034 £ 3.11 —2.893**
WHR 0.87 £ 0.89 0.78 £ 0.05 —-2.356*
Pre-HD SBP (mmHg) 163.21 £ 23.17 120.71 £ 37.69 —2.498*
Pre-HD DBP (mmHg) 86.79 £ 10.30 7417 £ 8.01 —2.240%
Post-HD SBP (mmHg) 131.79 £ 30.42 102.86 £ 27.52 -1.800
Post-HD DBP (mmHg) 75.77 £ 12.72 65.00 £ 10.49 -1.736
Reduced body weight (kg) 287 £ 1.15 262 + 0.68 -1.196

1) Zvalue by Mann-Whitney Test

2) Mean £ SD

BMI: Body Mass Index [weight (kg)/height (m?)], PIBW: Percent Ideal Body Weight, LBM: Lean Body Mass, BFM: Body Fat Mass, %BF:
Percent Body Fatf, WHR: Waist-Hip circumference Ratio, Pre-HD : Pre-hemodialysis, Post-HD : Post-hemodialysis, SBP : Systolic Blood Pres-
sure, DBP : Diastolic Blood Pressure

* p <0.05 *: p<0.01, *** p<0.001 by Mann-Whitney Test

Table 3. Changes in the biochemical data of the subjects affer the intervention

Variables fota x
Baseline (n = 21) 3rd month (n = 21) 5th month (n = 21)

Hb (g/dl) 1094 £ 1.007 11.37 £ 1.01 11.24 £ 1.21 1.525

Het (%) 33.11 £ 3.00 35602 £ 3.50 3514 £ 3.32 4,554 %%

T-P (g/dl) 707 £ 0.55 7.08 £ 0.41 7.08 £ 0.43 0.494

Alb (g/d)) 414 £ 040 399 £ 0.34 386 £ 0.29 11.878%**

CHO (mg/dl) 154.62 + 32.36 158.62 + 35.77 151.90 + 32.01 3.244

T-G (mg/d) 102.05 + 58.87 99.57 £ 44.53 105.86 + 79.80 1.268

BUN (mgy/dl) 74.62 £ 15,20 7152 £ 12.79 62.14 £ 1415 8.617*

Crea (mg/dl) 910+ 228 10.85 £ 2.78 9.62 £ 2.81 15.205%%*

Na (mmol/dl) 136.37 £ 2.84 135,12 £ 2.96 135.36 £ 3.30 4,025

K (mmol/dl) 600+ 1.14 607 £ 079 581 £ 0.75 2.193

Cl (mmol/dl) 111.55 £ 3.39 110.30 £ 297 109.82 =+ 3.18 0.667

Ca (mEg/d)) 10,60 £ 1.02 10.74 £ 0.88 1056 £ 1.22 0.220

P (mg/dl) 542 + 1.46 549 + 1.50 521 £ 157 0.667

Uric Acid (mg/d) 715 £ 1.28 742 £ 1.11 684 £ 1.26 3.975

1) y*value by Friedman Test

2) Mean £ SD

Hb: Hemoglobin, Hct: Hematocrit, T-P: Total protein, Alb: Albumin, CHO: Total cholesterol, T-G: Triglyceride, BUN: Blood urea nitrogen,
Crea: Creatinine
* p < 0.05 **: p<0.01, ** p<0.001 by Fiednan Test

Table 4. Changes in salty taste assessment of the subjects before and after counseling

ltems fotal x2
Baseline (N = 21) 3rd month (n = 21) 5th month (n = 21)

Unsalty - 1( 4.8)" 2( 9.9

Slighty unsalty 7( 33.3) 6( 28.6) 8( 38.1)

Neither unsalty nor salty 9( 42.9) 7( 33.3) 8 ( 38.1) 32.159%***

Slighty satty 5( 23.8) 6( 28.6) 2( 9.5

Salty - 1( 4.8) 1( 4.8)

Total 21 (100.0) 21 (100.0) 21 (100.0)

Mean + SD 2.90 + 0.77 3.00 = 1.00 2,62 + 0.97 3.574"%

1) N (%)
NS: Not Significant among 3 periods by Friedman Test
*#% < 0,001 by chi-square Test
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Table 5. Comparison of the intensity'’ by salt concentration
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Concentration - %
Baseline (n = 21) 3rd month (n = 21) 5th month (n=21)
0.08% 1.52 £ 0.81? 1.29 + 0.56 1.19 + 0.60 3.842"
0.16% 2.05 £ 0.87 2.10 £ 0.83 2.43 + 0.68 5.216"
0.31% 2.90 + 0.83 286 £ 0.79 3.10 £ 0.62 1.265'
0.63% 3.95 + 0.74 3.95 £ 0.80 4.14 + 0.57 1.755'
1.25% 4.76 + 0.44 4.86 + 0.48 4.86 + 0.48 2.545'8
1 75.983%** 80.135%** 86.478%***

1) Unsalty; 1, slighty unsalty; 2, neither unsalty nor salty; 3, slighty salty; 4, salty; 5

2) Mean £ SD

NS: Not Significant among 3 periods by Friedman Test

*+% p < 0.001 by Kruskal-Wallis Test

Table 6. Comparison of the preference” for salty taste during counseling

Concentration Baseline (N = 21) 3rd month (n = 21) 5thmonth(n = 21) s
0.08% 205+ 1122 1.95 £ 1.20 1.57 £ 1.24 2,632
0.16% 2,67 £ 1.39 2.76 £ 1.37 3.43 =+ 1.40 2.853'
0.31% 3.00 £ 1.05 3.14 £ 1.06 3.14 £ 1.10 1.418"
0.63% 2.33 £ 1.32 2.33 £ 1.35 2.14 £ 0.85 0.269"
1.25% 1.38 = 0.86 1.19 = 0.70 1.19 + 0.68 1.900'
12 23.410%** 33.333%** 48.965%**
1) Dislike: 1 point, Like: 5 points
2) Mean £ SD

NS: Not Significant among 3 periods by Friedman Test
#k% 0 < 0.001 by Kruskal-Wallis Test
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Table 7. Nutrition knowledge of the subjects before and after counseling

Male Female Total
ftem Baseline 5th month " Before 5th month N Before 5 months "
(n=14) (n=14) P n=7) n=7) P (n=21) (n=21)
1 13( 9297 14(100.0) 1.000 700000  7(100.0) - 20( 95.2)  21(1000)  1.000
2 4(286)  7(500) 0453 3(429)  6(857) 0.250 7(333 13(61.9 0109
3 6(429) 12(857)  0.180 6(857)  5(71.4) 1,000 12(57.1)  17(81.0) 0388
4 10(71.4)  13(929) 0375 5(714)  5(71.4) 1,000 15(71.4)  18( 857)  0.453
5  3(214)  6(429) 0453 10143 2( 28.6) 1,000 401900  8(381) 0289
6 13(929)  13(929) 1,000 7(0000)  7(100.0) - 20( 952 20( 952  1.000
7 13(929)  14(100.0) 1,000 7(0000)  7(100.0) - 20(952)  21(100.0)  1.000
8 6(429)  6(429) 1,000 3(429)  3(429 1,000 9(429)  9(429  1.000
9 8(547.1)  13(929) 0063 5(714)  7(1000) 0.500 13(61.9)  20( 952  0.016*
10 12(857) 13(929) 1.000 700000  7(100.0) - 19( 905 20( 952  1.000
1 10(714)  13(929 0250 6(857)  5(71.4) 1,000 16(762) 18( 857)  0.687
12 11(786 10( 71.4) 1.000 5(71.4)  4(57.1) - 16(762)  14( 667)  1.000
13 7(5000  6( 429 1.000 4(57)  6(857)  -0.625 (524 12(57.1) 0125
14 14(1000) 14(100.0) - 700000  7(100.0) - 21(100.0)  21(100.0) -
15 11(786) 14(1000)  0.250 5(71.4)  6(857) 1,000 16(762) 20( 952 0125
16 12(857) 12( 85.7) 1.000 6(857)  7(1000) 1,000 18(857) 19(90.5  1.000
17 13(929)  14(100.0) 1,000 7(0000)  7(100.0) - 20( 952 21(100.0)  1.000
18 13(929)  13( 929) 1,000 4(571)  4(57.0) 1,000 17(81.00 17(81.0) 1.000
19 10(71.4) 12(857) 0687 6(857)  3(429 0.250 16(762)  15(71.4)  1.000
20 7(500)  13(929 0070 4(570) 3(429 1,000 N(524) 16(762) 0227
SE’;?; 14,00 + 2.04 1650 + 2.03 —2.598%+3 1500 + 1.41 1571 + 3.04 —0.556'% 14,33 = 1.89 16.24 + 2.36 2,394+

1) p-value by Mcnemar Test

2) N (%)

3) y2value by Wilcoxon Test

NS: Not Significant between groups by Wilcoxon Test
* p <0.05 **: p<0.0]

. Of the following information, what is incorrect information for hemodialysis patients?

. What is the correct way to supplement nutritional energy in the diets of hemodialysis patients?

. Which high-quality protein is not good for hemodialysis patients?

. Hemodialysis patients should limit the intake of which nutfrient (s)?

. What is the daily allowance of sodium intake for hemodialysis patients?

. What is the daily allowance of water intake for hemodialysis patients?

. Which food do you have to limit because of its high potassium content?

. Which foods are rich in phosphorus and therefore, you do not need to limit their consumption?

. What seasoning does not require limited usage?

10. What problems occur when eating out?

11. It is recommended to eat frozen or chilled fruits between meals because it is a good way to relieve thirst. (O)

12. Put water in a large container so that water is available for you to drink when you are thirsty and need fo drink water. (O)
13. When cooking vegetables, use stems rather than leaves or hearts. (x)

14. If you eat raw vegetables, eat them only after they have been chopped and then, rinsed several times in water. (O)
15. It is better fo use the water used for blanching vegetables when you cook. (x)

16. Hemodialysis patfients do not need to restiict their calorie or protein intake. (X)

17. Eat several raw vegetables such as seaweed and spinach for dietary fiber. (x)

18. Sodium, as a component of salt, is 40% of salt. (O)

19. Salt can help balance moaisture content in our bodies. (O)

20. Food additives in manufactured foods such as baking powder, raising agent, and sodium bicarbonate are harmful to human
health. However, food additives do not contain sodium. ()
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5. 9¥0S 2 ¥E NE NHE B 37k 9900 (p < 0.01).
Jopim s 9 A AF0) AeE MRS Table 89 AFLIEE 24T o) gt = £ W57
2ok AEE $He Gt W Ag /I A A A Fus % 4d A 152+ 098, JFus Y F
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Table 8. Comparison of dietary atftitude score before and after counseling
tem Total 2
number Baseline (N = 21) 3rd month (n = 21) 5th month (n = 21) &
1 324 £ 1,557 3.14 + 1.31 3.57 £ 0.93 2.533
2 152 £ 0.98 2,38 + 1.47 2.48 + 0.81 11.281%*
3 3.38 + 1.43 324 +1.22 3.57 £ 1.40 0.824
4 320+ 1.32 3.30 + 1.30 3.40 + 1.43 1.477
5 352+ 1.63 3.62 + 1.28 3.86 =+ 1.20 0.444
6 3.86+ 1.28 3.86 = 0.96 414 + 1.06 0.862
7 210+ 1.45 252 + 1.66 2,67 £ 1.40 8.359*
8 214 + 1.60 257 + 1.69 286 + 1.42 6.542*
9 395+ 1.16 4,00 £ 0.95 4,38 + 0.86 2.302
10 414 £ 1.50 495 £ 0.22 4,71 £ 0.64 7.583*
11 405 £ 1.11 4,62 £ 0.92 4,57 + 0.93 8.930*
12 448 £ 0.98 4,81 £ 0.51 4,43 + 1.08 3.250
13 352+ 1.60 3.71 £ 1.27 414 + 1.06 3.957
14 371 = 0.96 4,70 £ 0.70 4,14 + 0.80 3.857
15 281 = 1.89 3.00 + 1.73 3.33 + 1.43 0.894
Total score? 49.48 £ 11.10 53.81 + 8.35 56.33 £ 9.64 13.125%*
1) y*value by Friedman Test
2) Mean £ SD

3) Total score = 75 point, Quite agree: 5 points, Not agree at all: 1 point

* p < 0.05 **: p<0.01 by Fiedman Test
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. | fry to apply nutrition knowledge to my daily diet.

. | apply the food exchange list to my daily diet.

. When | prepare and/or eat a meal, | am interested in the food ingredients.
. When | prepare and/or eat a meal, | consider nutritional balance.
. When | eat out, | am careful of sodium, phosphorus and potassium intake.
. | fry not to overeat on holidays or when eating out.

. When | buy processed foods, | carefully read the nutrition facts.
. When | buy processed foods, | check the amount of sodium on nutrition labels.
. When | cook, | try to reduce salty flavor.
10. | have the habit of adding salt or soy sauce before | eat cerain foods.

11. When the food is not salty, | add more salt or soy sauce.

. When | eatf bread, | spread plenty of margarine or butter on it.

12

13. When | eat soup or stew, | eat a lot of soup broth.
14. | eat a lot of kimchi at every meal.

15

2.38 £ 1.47, JU*uS 5708 S (I 338 &) 248 £ 7%
0.81% fof8bll btk (p < 0.01). THEAE T2 W 4,
FATAE A Yol $ebo) B 2,10 + 145, 9 %

. When | eat out, | ask them 1o prepare my food with less/no salt

ok /MY & 252 & 1.66, FFuS 5/1€ T (3
3] 3) 2.67 £ 1.400% §-25H LEOPF‘E‘r(p <0.05).

FHBAF TR A JUBA ) JEFFS FFT £go]

s W AL H 214 + 1. 60 0300 s 37E &
+

A

4,95 £ 0.22, Y9I0S S/ME T 338 ¥) 4.71

6 sk sls) 5=
9]3} ] %O}ﬁq(p <0. 05) rology

5=%1913] (The Korean Society Neph—
2009) Bae] w2 A= FNEA 3] P
i H 57.94], 5 ol T3t H9-7) 43%, BMI 21.8, 3
P 9 A A 414 = 1. 50, °§ w5 30E § Er 9t 102/63.4 mmHgth ¥ A7 thdAEe] Ha ¢

* 48.67AIZ A= FEo wke- Ho |31, BMIT 20.59

0.64% F2laHA 7=t (p < 0.05). FAelu =0l & = Xd% 3t 21.8K} Sl Yang & (2003) <] A of
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747kl BMIZF 21.97F = st kel 2Adskalet. F471F
= B4 10.359 0% A= Ft R FA7|0)] 71 1o
UERSTE 2 AT A= AR 42.97 kg2
Yang 5 (2003) 2] 7tlid=} 42.7 kg, Kim 5 (2006) 2]
ATWIAL 45.7 kg, Lee 5 (2002)] A7tVd#l 43.3 kg
I} H]52gh o) Gl

Aslel AL B 1 AT ok e A sl EE =
(10.94 = 1.00 g/dD¥} smEAZIEA] (33.11 + 3.00%)
v - B2 Hlel Seiiar seivker daFA gkl
it F|E==EH 10.34 g/dl, FPFEIEX= 31.5% (The
Korean Somety Nephrology 2009) £} H]S=5F3I T} ‘Q’i—
s O e v wd o) vlsed A9E AV A
oA 717 FRE RIS A7} folsi A 7HAER
H(p <0.01) ol& ¢S Tl ul Zh= 2] A F g}
RS Ao QLo T4 EAEN AT
Uel)= CRP(C—reactive protein), Flg|8ll=
TS Bolw AT/ R Al AR AF =
skt (Kim 5 2000b; Lee 5 2002). &
QT T4 RIS ok WY A1
Tl 1/44 =7 a3 85l
2 7 A7t 7 Bom fistulograms A3
Azl 52 o] s FHAgEE, A 52
A, 93l S Aldshet dakdel Hedo] &3]
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