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ABSTRACT

Objectives: The valid assessment of food and nutrients intakes using appropriate
dietary intake method is necessary to improve the nutritional status of the hemodialysis
(HD) patients. This study was conducted to compare the method between newly
developed, semi-quantitative food frequency questionnaire (Semi-FFQ) and 7-day
dietary records (7-DRs) for hemodialysis patients.

Methods: We conducted both methods on 53 maintenance HD patients in two
university hospitals. We calibrated the frequency, portion size and daily intake of 47
food items reported in Semi-FFQ. The food and nutrients intake was compared and the
correlation of the two methods was analyzed. Also each nutrient intake was compared
to recommended dietary allowance for Korean (KDRIs) and recommended nutrient
reference value for HD patients.

Results: Energy and energy-yielding nutrients intakes were significantly higher in the
two methods (p<0.01). These support the possible reliability between Semi-FFQ and 7-
DRs that is similar with regard to most mineral and vitamin intakes. Thus, the Semi-
FFQ used in this study for the assessment of nutrient intakes of HD patients can be
reliable for the assessment of the nutrient intake along with the 7-DRs. The correlation
coefficients were higher for foods consumed daily, such as steamed rice, meat and
chicken, bean, egg, milk, coffee and alcohol than for those of foods eaten rarely
(p<0.01).

Conclusions: The Semi-FFQ used in this study can be a reliable tool for the
assessment of the HD patients’ nutrient intake along with the 7-DRs, despite its
limitations.
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©° (p<0.05), HDL—Z |~ 8| &2 FAF H+F (40.55+
12.01 mg/dL)°] oI#} H4t (48.35+8.04 mg/dL) B} &
o)F o7 Wkt (p<0.05).

3 BETN NBHNHEHL 72N ANISY 1 gy

G, 1EaL Aol TI‘—LQ]' Fe S?%*JEH—% Table
CRPRFA] AR RIS (Semi—FFQ) 2+
7UZr] AA1EH (7—-DRs) 22 w418 A AH g2
2} A 8kzte] 49 247t 1884.4 kcal®l 1648.5 keal=
LpER O, o2} FAI8AEe] Z94= 1542.1 keal®} 1246.6
keal = UERRTE o] gA AF A 1k o e} Ak et
2lo] dfa 183l 7 A3 BT Semi—FFQoIA] 4
$t A7} Kok 7-DRsZ 478k A7t A4 o & s
AT 2784 el gk A A o A, 9%
(r=0.544, p<0.01), &F38k= (r=0.649, p<0.01), :é‘i'ﬂ
AHIE (r=0.340, p<0.05), &4 (r=0.399, p<0.01)Z
o)Al AT o] A= A0 7 et AdHef whE B
o] A 2 FA 842 A= A= (r=0.500, p<0.01),

T8k (r=0.664, p<0.01) ol 2] 21 k2] A
5 YeRNISoH, oIz A9 el (r=0.438, p<0.05)
o ARE F2] A Q1 ko] Al E Bt

A, AL, Holdid, T RS WA A = AP 7Y
Table 4. Nutrient intake status (%): vitamins and minerals
Total (N=53)

Variables Semi- Quantitative . 7- day

Food Frequency Method Dietary Record Methods Correlation”

M (SD) M (SD)

Vitamin A (ug RE) 1026.04 £ 476.14 63055 = 410.69 0.380**
Vitamin D (ug) 7.07 £ 6.00 3.156 = 2.37 0.088
Vitamin E (Mg) 1312 £ 4.98 14.61 £ 6.78 0.275*
Vitamin K (ug) 319.83 £ 181.69 21279 £ 398.21 0.185
Vitamin C (mg) 111.03 = 47.15 74.38 = 39.86 0.168
Thiamin (mg) 1.04 0.38 091 = 0.30 0.400%*
Riboflavin (Mg) 1.27 £ 0.50 0.90 = 0.32 0.459**
Niacin (mg) 14.08 = 5.74 11.98 + 4.58 0.338*
Vitamin B, (MQ) 1.68 = 0.58 1.20 0.39 0.324*
Vitamin B, (Ug) 528 = 3.36 7.07 4.03 0.183
Calcium (mg) 49931 =+ 197.82 359.32 £ 135.95 0.102
Phosphorus (mg) 1,013.69 £ 349.91 78681 £ 257.15 0.342*
Sodium (Mg) 4,917.55 £ 2,107.13 3,285.31 £ 1,123.31 0.050
Potassium (mg) 2,901.07 £ 1,024.53 1.898.99 =+ 627.97 0.169
Magnesium (mg) 57.10 £ 28.36 56.63 £ 24.08 0.220
Iron (Mg) 1617 = 557 12.21 + 4.46 0.416%*
Zinc (Mg) 11.21 + 3.53 8.30 2.76 0.418%*
Copper (Mg) 1.07 £ 0.35 0.89 + 0.33 0.412%*
Manganese (mg) 3.79 1.26 3.83 7.05 0.447%*
lodine (ug) 101.36 = 50.65 388.47 £ 68257 -0.018
Selenium (ug) 91.46 £ 30.97 86.22 £ 38.48 0.423**

1) Pearson's corelation coefficient test was used fo assess the correlation coefficient between 24-hrs recall and food frequency
questionnaire and significantly correlated at *: p<0.05, **: p<0.01, ***: p<0.001
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Table 5. Food intake frequency
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S| B w i) A £4 Ayki= vjeb A (r=0.380,
p<0.01) &} HIEF E (r=0.275, p<0.05) 2] A% g2

Semi- Quantitative 7- day
Variables Food Frequency Method Dietary Record Methods Correlation
M (SD) M (SD)

Rice" 2.372 + 0.79 1.61 £ 0.77 0.474%*
Mixed grains 0.11 £ 0.20 0.08 £ 0.25 0.609**
Bibimbap 0.24 + 0.22 0.23 + 0.28 0.553**
Ramen 0.09 £ 0.14 0.06 £ 0.10 0.394 %
Noodles 0.09 £ 0.11 0.10 £ 0.16 0.410%*
Bread 0.25 £ 0.26 0.28 £ 0.32 0.479%*
Rice cake 0.14 £ 0.17 0.19 £ 0.20 0.404%**
Pork meat 0.37 £ 0.44 0.27 £ 0.36 0.639**
Beef meat 0.43 £ 0.50 0.32 £ 0.46 0.566**
Soup, Stews 1.05 £ 0.95 0.28 + 0.39 -0.071
Hom Sausage 0.11 £ 0.16 0.05 £ 0.12 0.172
Chicken 0.09 £ 0.15 006 = 0.14 0.661**
Fried Chicken 0.04 £ 0.06 0.01 £ 0.05 0.424%**
Hairtail 0.38 = 0.47 0.31 = 0.36 0.201
Anchovy 0.30 + 0.35 0.14 £ 0.37 0.184
Squid 0.05 £ 0.08 0.04 £ 0.08 0.269
Salted Seafood 0.08 + 0.17 0.02 + 0.07 0.519%*
Fish paste 0.15 £ 0.19 0.09 £ 0.15 0.497**
Beans 0.60 = 0.48 0.30 £ 0.54 0.492%*
Egg 0.84 £ 057 0.40 £ 0.46 0.383**
Low-potassium vegetables 0.56 £ 0.55 0.50 + 0.52 0.264
Medium potassium vegetables 0.25 £ 0.34 0.37 £ 0.60 0.252
High potassium vegetables 0.14 £ 0.18 0.34 =+ 0.44 0.190
Kimchi group 1.83 £ 1.05 1.01 £ 0.68 0.261
Mushrooms 0.38 = 0.45 0.08 £ 0.24 0.578**
Steamed Potato 0.12 £ 0.17 0.01 £ 0.05 -0.018
Steamed Sweet potato 0.09 £ 0.15 0.06 = 0.15 0.313*
Steamed Comn 0.04 = 0.11 0.00 =+ 0.01 -0.058
Milk 0.33 £ 045 0.16 £ 0.25 0.487%*
Yogurt 0.37 £ 052 0.15 £ 0.30 0.695%*
Strawberry 0.16 £ 0.17 0.02 + 0.08 0.040
Tomato 0.08 £ 0.20 0.01 £ 0.06 0.651%**
Low potassium fruits 0.53 £ 0.54 0.33 + 0.33 0.258
Medium potassium fruits 0.40 = 0.44 0.39 £ 047 0.319*
High potassium fruits 0.08 = 0.15 0.01 £ 0.07 0.162
Green tea 0.11 £ 0.39 0.07 £ 0.25 0.665%*
Soft drinks 0.12 £ 0.23 0.10 £ 0.19 0.696**
Coffee 0.97 £ 0.82 0.47 £ 0.52 0.607**
Alcohol 0.05 £ 0.16 0.02 + 0.07 0.560**

1) Pearson's correlation coefficient test was used o assess the correlation coefficient between 24-hrs recall and food frequency
questionnaire and significantly corelated at *: p<0.05, **: p<0.01, *** p<0.001

2) Frequency of daily intake.
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(r=0.553) 59 e Wi BT o) dado] ol
< 4 S AT (p<0.01). 2 (r=0.394), 57 (r=
0.410), "7 (r=0.479), 95 (r=0.404) EF 22l
Fdol Sl Ao E VERITEH(p<0.01). o1 SF7me] -
= X117 (r=0.639), 2117 (r=0.566) 18] 1L F117]
(r=0.661)= %] A4 (p<0.01)°] gl oL}, &7 vk
E T AN 3 XA 2R dabdo) gl Ao
2 Yelth o] &7 A5 A, EA a0
S oAl el figlon, A4 (r=0.519), o
5 (r=0.497) 52 4 Adol 9402 el
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o, FAE ] B (r=0.319) 7 ErFE (r=0.651)
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(r=0.696), AF] (r=0.607) 9} &F& (r=0.560)= 2
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Table 6. Percentage of KDRIs" of the subjects: energy, macronutrients, cholesterol and dietary fiber intakes in male and female

hemolysis patients

Gender
Total (N=53)
Male (N=30) Female (N=23)

Variables i i . i R i

Semi-FFQ 7-day Dietary Semi-FFQ 7-day Dietary Semi-FFQ 7-day Dietary

records records records

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Energy (kcal) -14.34 £ 2434 -2692 £ 1727 -1435 £ 28,11 -2507 £ 17.88 -1433 = 17.76 -29.75 £ 16.31
Carbohydrate (g) —17.04 £ 23.85 -29.59 £ 16.32 -17.10 £ 28.02 -29.30 £ 16.43 -16.96 £ 16,18 -30.03 = 16.54
Fat (g) -22.74 £ 30.06 -34.07 £ 2289 -23.33 £ 3239 -30.51 £ 24.11 -21.84 £ 2687 -39.50 £ 20.25
C:‘r‘;';s:ﬁo' 3656 + 6436 328 + 5599  51.07 £ 6807 2031 £ 61.64 1445 + 5233 -22.67 £ 32.99
Protfein (g) 26.43 + 43.01 3.45 + 37.54 26.42 £ 46.76 8.63 + 42,07 26.45 £ 37.71 -4.44 £ 28.50
Diefary Fiber (g) -10.27 £ 32,06 -3452 £ 2856 -16.89 £ 34.44 -35.33 = 32.51 -0.18 £ 25,61 -33.27 £ 21.92
Water (ml) -53.96 + 16.03 -70.44 £ 9.52 5485+ 1635 -70.05 %+ 9.66 5261 £ 15683 -71.04 £ 9.50
N. S.

1) Reference source: Dietary Reference Intakes For Koreans 2015.

2) Unit=%
3) *: p<0.05



Table 7. Percentage of KDRIs" of the subjects: vitamin and minerals intakes in male and female hemolysis patients
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Total (N=53) Gender
Male (N=30) Female (N=23)
vorales Semi-FFQ 7'Cigégglory Semi-FFQ 7"12255;0“’ Semi-FFQ 7"1223510“’
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Vitamin A (ug RE) 4952+ 67.20 809+ 5674 4236+ 7299 -1264+ 6625 6044+ 5723  -1.16% 3851
Viamin D (ugl*®  -29.30+ 59.96 -68.50+ 2370 2299+ 68.27 6324+ 2649 -38.92+ 4431 7650+ 16.16
Vitamin E (mg) 933+ 4149 2174+ 5653 1572+ 47.64 3141+ 6393 041+ 28.16 702+ 39.96
Vitamin C (mg) 11.04+ 4715 -2562+ 39.86 462+ 5015 -27.00+ 4274 2082+ 41.41 2353+ 3593
Thiamin (mg) -10.39+ 3095 -21.94+ 2486 690+ 3664 -1693+ 27.37 -1571+19.00 -29.57+ 1855
Riboflavin (Mg) 706+ 3537 -3498+ 2251 -11.54+ 3740 -3563+ 2285 -024+31.67 3401+ 2250
Niacin (mg) 740+ 3649 2166+ 27.98 721+ 4061 -1618+ 3079 -7.69+ 3009 3000+ 21.09
Vitamin B, (Mg) 7.89+ 39.06 1813+ 2567 1025+ 4454 —1396% 2697 429+ 29.48 2449+ 2269
Vitamnin B, (ug) 12022+ 14003 194.53+ 167.79 130.98+ 168.64 202.99+ 169.25 103.83+ 8021  181.63+ 168.86
Calcium (mg) 3497+ 2632 -5326% 17.80 -30.67+ 2957 -5151+ 1811 -4152+19.29 5591+ 17.40
Phosphorous (Mgj**  44.81+ 49.99 1240+ 3674 5370+ 5538 2342+ 38.36 31.27+37.74 439+ 27.15
Sodium (mg) 14588+ 10536 6427+ 5617 149.88+ 11881 69.41+ 5595 139.78+83.16 5642+ 56.94
Chloride (mg) 8387+ 7.40 -86.40+ 822 8238+ 7.80 -8540+ 827 -86.14%+ 625 -87.92+ 8.10
Potassium (Mg) 17014+ 2927 4574+ 17.94 1541+ 33.85 -4279+ 1869 -19.70+20.98 5024+ 16.13
Magnesum (mg) — -82.87+ 801 -8342+ 656 -83.18+ 867 -8307+ 695 -8240+ 705 -8394+ 604
Iron (mg) 7642+ 57.83 3248+ 4455 7080+ 6374 3379+ 48.70 8499+ 47.66 3048+ 38.44
Zinc (mg) 3716+ 4007 099+ 3199 3377+ 4364 194+ 27.24 4232+ 3429 044+ 38.83
Copper (Mg)* 9987+ 004 -99.89+ 004 -99.86+ 005 -99.88+ 004 -99.88+ 003 -99.90+ 0.04
Mangonese (mg) ~ -0.28+ 31.18 044+ 17574  1.16+ 3665 1512+ 22552 249+ 2093 —2415+ 22.09
lodine (ug) 3243+ 3376 15898+ 45504 -28.67+ 3642 128.66+ 317.03 -38.16+29.18  205.18+ 61553
Selenium (ug)** 5244+ 5162 4371+ 6413 6563+ 57.80 5845+ 69.92 3235+ 3236  21.24% 47.32

N. S.

1) Reference source: Dietary Reference Intakes For Koreans 2015.

2) Unit= %

3) *: p<0.05, **; p<0.01

=

M}z )

o
Rl 32 2

ol

]_

s

1%

X % Mo

yul

o}, e ook A

glome A8
=

£2] 7$- KDRIs tiH]
F7152- Aol wet = A A

X0 A
ST H

A ag

off wh2 72481 o7} Sli= Al chal

SRR R CEE)

7}, Zel|l2~el 52 KDRIs tjn] A3u]&] glo} 4
of k2 242l Ael7} Q= A o® yEhtth. o7k F
S 43NS 7L SASITh

(p<0.01). KDRIs tjH] vlEM], F-7]14 2] A3 7] dib]
AFHES BA8 A= Table 79 2t} veR A, HlEFA
C, HlEl D, HlgM B,,, HEH, B2 KDRIs tH] 2 4

A& ugon, Holtl, 2 5 S AN S

o, Aol ke 4 At 5215e Holsk g A 2,

7], A o= vERstH(p<0.01).

o
=

R+

ABEN E o §NS HT
o% S Qs I HANE

2% A3}= Table 83 #t}.
227K o 2A S A4S
715 Ao wet 8o A
ofl T2 BT dH AAF
ot vk, Q1 YEF, ZES vl

o ARk K] e m g 7iEd
=]
U

TR

_I)~
ol
ol
s
=
&
iih)
B=)
vy
1z
guﬁ
i
il



436 - FATHYAL) QYA FE

Table 8. Percentage of kidney patient nutrient infake standard contrast” of the subjects

Hospital
Total (N=53)
E (N=30) Y (N=23)
Variables Semi- Quantitative 7- day Semi- Quantitative 7- day Semi- Quantitative 7- day
Food Frequency  Dietary Record  Food Frequency  Dietary Record  Food Frequency  Dietary Record
Method Methods Method Methods Method Methods
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Energy (kcal) -18.47+ 2591 -3035%£19.73 1714+ 2663 -27.16+21.71 -2022+ 2543 -34.51% 1635
Carbohydrate (g)  -13.24+ 27.35 -26.13+£2086 -10.30%f 2573 -23.68+2272 -17.08%+ 2946 -29.33+18.14
Fat (9) -33.95+ 2855 -43.76+21.24 -3470% 3189 -4024%21.13 3296+ 2417 -48.35+ 20.96
Protein (g)*¥ -3.24+ 36,70 -20.97+ 30.91 -504+ 39.02 -13.54+ 35.62 -090+ 3416 -30.67+ 2027
Dietary Fioer (Q) -18.18+ 29.52 -39.80+27.92 -23.95%f 2684 -3631%£1805 -10.64%+ 31.71 -44.36+ 37.06
Water (mi)** -36.23+ 2251 -58.95+13.72 -38.00*f 2344 -5415%+1250 -3391+ 21.53 -6521+ 1291
Phosphorous (Mg) 2671+ 4374  -1.65+ 3214 21256+ 39.47 506+ 31.71 3384+ 4873 -10.39+ 31.24
Sodium (mg) 168.82*+ 11090  7291£59.12 132564+ 106.84  88.48+ 6501 193,10+ 108.87  52.61+ 43.92
Potassium (mg)** 4506+ 51.23 505+ 31.40 36.556+ 47.56 502+ 30.03 56156+t 5471 -18.19+ 28.68
Magnesium (mg)** -80.97+ 9.45 -81.46+ 803 -81.13f 835 -78.94+ 805 -8076% 1092 -8474t 6.85
Iron (Mg) -10.13+ 3097 -3214%+2477 1290+ 2737 -28.77+ 2131 -6.53+ 3544 -36.55+ 28.57
Zinc (mQ) 2522+ 2354 -44.66%+1839 2582+ 21.06 -40.73+ 1860 2445+ 2690 -49.79+17.17

1) Reference source: Overview of the management of chronic kidney disease in adults, *Data from: 1. Ahmed K, Kopple J. Nufri-
fional management of renal disease. In: Primer on Kidney Diseases, Greenberg A (Ed). Academic Press, San Diego, CA, 1994,

p.289.

2. lkizler IA. Nutrition and kidney disease. In: Primer on Kidney Diseases, Greenberg A (Ed). Elsevier, Philadelphia, 2005, p.496.

2) Unit=%
3) *: p<0.05, **: p<0.01
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