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ABSTRACT

The prevalence of heart failure (HF) is increasing globally and growing evidence has shown that dietary factors play
an important role in preventing and improving prognosis of HF. However, little data on nutrient intake in Korean HF pa-
tients which are available to develop dietary guidelines for HF. The aims of this study were to estimate nutrient intake in 78
HF patients and evaluate whether the estimated nutrient intake is appropriate compared to dietary reference intake for Ko-
reans. Data are presented as the ratio of actual intake and estimated average requirement (EAR) for each nutrient. The
result showed that the average nutrient intakes including total energy and protein met EAR in total patients. However,
the deficiencies in mineral and vitamin intakes were found. Moreover, the proportion of subjects with lower intake than
EAR was substantial. The results showed that the proportion of male HF patients with inferior intakes to EAR in calcium,
potassium (compared to adequate intake: Al), folate and vitamin B, were 38%, 79%, 38%, and 65%, respectively. Also,
the proportion of female HF patients with inferior intakes to EAR in calcium, potassium (compared to Al), folate and
vitamin B, were 35%, 88%, 38% and 40%, respectively. In particular, the elderly with HF (= 70 yrs, n = 28) showed
more serious deficiencies in calcium, potassium (compared to Al), folate and vitamin B,,. In summary, the intakes of po-
tassium, calcium, folate, and vitamin By, were not sufficient to meet EAR in HF patients. Furthermore, the proportions
of subjects with lower intake than EAR in these nutrients were substantial, raising the possibility that these micro-
nutrients may be involved in the pathogenesis of HF. Practical dietary guideline for HF patients is needed to improve

prognosis of HF. (Korean J Nutr 2010; 43(3): 224~232)
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Table 1. General characteristics of total subjects
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Table 2] A% 2

Baseline characteristics Total subject (n = 78) Males (n = 52) Females (n = 26)
Age (yrs) 632+ 11.5 618+ 11.5 66.1 = 11.0
Smoking, n (%) 29 (37.1%) 28 (53.8%) 1 (3.8%)
Alcohol, n (%) 23 (29.5%) 21 (40.4%) 2 (7.7%)
Exercise, n (%) 1 times/wk 5 (6.4%) 4 (7.7%) 1 (3.8%)
2 times/wk 5 (6.4%) 5 (9.6%) 0 (0.0%)
> 3 times/wk 37 (47.4%) 24 (46.2%) 13 (50.0%)
DM, n (%) 24 (30.8%) 16 (30.8%) 8 (30.8%)
Hypertension, n (%) 30 (38.5%) 22 (42.3%) 8 (30.8%)
Hyperlipidemia, n (%) 19 (24.4%) 16 (30.8%) 3 (11.5%)
Chronic renal failure, n (%) 8 (10.3%) 7 (13.5%) 1 (3.8%)
Stroke, n (%) 6 (7.7%) 4 (7.7%) 2 (7.7%)
NSR, n (%) 17 (24.4%) 10 (19.2%) 7 (26.9%)
A-Fib, n (%) 16 (20.5%) 9 (17.3%) 7 (26.9%)
LVH, n (%) 4 (51%) 3 (5.8%) 1 (3.8%)

mean £ S.D. NSR: normal sinus rhythm, A-Fib: atrial fibrillation, LVH: Left Ventricular Hypertrophy

15



2% wolFel EFol ek 4= 9182
. ool jsh 2 HHTE Fe
A $EF Aow e,

=]

o
o
T

J
g AR 3k
AF & w8l EAF 0.724, o3z 0.7491900k Tho.
2, GdAa dFEe] Y, A-urdE /Eske
FaFEel mAA Fehe iRt REE
Fig. 1o AT 1 A3} 2459 4%, <l
A7 Bt dFEo] A2 3] At #xk] 38%,
Az} gx}e] 35% ATk TS ZEe] A9 AdFHe] 42 &
2t G2} @210 79%, A=) $x1e] 88% 2 i
worow, o] AFHEE el JFH VEn A7
AFeHs B3 e, U 47 1299 3o vjelEick

MR AR BRI MR G

A B2 vk HHFE 2A, 1 F ek

C > O

X

*

R
ST

H 5
U ok

H]13te] Table 3¢l #AAsk3ATh
HlER 3] d=dl JFF7 Il vIAA

g2kl E2E wjelslo] Fig. 100 AMeSint. ozte]
HIER B9l Bt AF %] Fo Bael tiv] 0.95
A FE5RE 0% yehtar WAk 73-5- vlEk
129] St AlFIEo] Bt 8% wrk =8ktk vlEk B,
JER1 A, BlERI D, HERI E, HleR C, Eloprl, g
1, Holoal, HIERRI B;, Ak AH%E WY B
PR E B =2 Z 0% veht SR AF

Ry A N

o
‘F

2 g Ko

s}
(H/

k)
>
N

©

ol

=
X
R
N
N
v

5

o
9]
s

=

ot
4

B3 & Ok 8} 3] X (Korean J Nutr) 2010; 43 (3): 224~232 /227

7} o)Fo] A A0 Bk Tt ftel YR 7]
Furh 0] A4S B4 ulES stelek 43, Wk By,
S, elmZeh, ook, ek D 5 webl 47 -
S5 AL Ak AH F5e BAE M A2
ulERRIel HEk B9 A9 thdA F del JopiH)
Furh 27 HHSH ulEol Wt 65%, o4 40%1+ 99
on, qRke A} R 38% 17} iRl 38%, 2w
Zepe v el 35%, oiak thabAle] 27%, volo}
A AL 21%, o3 kAl 1597} Fel <)
W75 wek A7) S ek W AR B
Hebl 43 $Sl BAVL e B} s
alsgick

=A%

T

Calcium

38
35

Potassium*

12
12

=
—
27
—_—
38
I

0 20 40 60 80 (%)100

Zinc

Vitamin D*

[ Male (n=52)

Vitamin E*
[ Foamale (n=26)

Riboflavin

Niacin

Folate

165

Vitamin Bi2

Fig. 1. The proportion of HF subjects with inadequate nutrient in-
takes for EAR. *: The proportion of HF subjects with inadequate
nutrient intake for Al. EAR: estimated average requirements, Al:
adequate intake.

Table 2. The comparisons of macro-nutrients and mineral intakes for DRI in total HF patients (n=78)

) Males (n = 52) Females (n = 26)
Nutrients Mean = SD DRI for reference % of Mean/DRI Mean = SD DRI forreference % of Mean/DRI
Total calories (kcal/d) 2153 =+ 651 EER? 101% 1761 + 369 EER 105%
Protein (g/d) 96 + 38 EAR? 234% 76 + 20 EAR 217%
Calcium (mg/d) 677 + 266 EAR 17% 624 + 173 EAR 108%
Phosphorus (mg/d) 1353 + 448 EAR 233% 1147 + 271 EAR 198%
Sodium (g/d) 55+ 25" AlY 423% 57 +18" Al 475%
Potassium (g/d) 3.4+ 1.4" Al 72% 35+1.0" Al 74%
Iron (mg/d) 162 +58 EAR 203% 143 + 3.9 EAR 179%
Zinc (mg/d) 12.1 + 4.7 EAR 164% 9.3+ 20 EAR 152%

1) Value of median £ SD

2) EER: estimated energy requirements
3) EAR: estimated average requirements
4) Al: adequate intake

DRI: dietary reference intake
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Table 3. The comparisons of vitamin intakes for DRI in total HF patients (n = 78)

Nutrients Males (n = 52) Females (n = 26)
Mean £ SD DRI forreference % of Mean/DRI Mean = SD DRI for reference % of Mean/DRI
Vitamin A (g RE/d) 1192 + 723 EAR” 240% 1017 =+ 431 EAR 235%
Vitamin D (zg/d) 56 + 60" AP 580% 33 + 43" Al 367%
Vitamin E (mg a-TE/d) 16 + 8" Al 160% 16 + 5" Al 160%
Vitamin C (mg/d) 164 + 77 EAR 225% 176 + 82 EAR 235%
Thiamin (mg/d) 1.7 £0.7 EAR 170% 1.4+0.4 EAR 156%
Riboflavin (mg/d) 1.6 £ 0.6 EAR 123% 1.3+0.4 EAR 130%
Niacin (mg NE/d) 20 £ 10 EAR 167% 15+£5 EAR 136%
Vitamin Bs (mg/d) 2.7 +1.0 EAR 208% 2.4 +0.6 EAR 200%
Folate (xg/d) 375+ 142 EAR 121% 375+ 108 EAR 117%
Vitamin B, (xg/d) 3.1 £29 EAR 150% 1.9+1.2 EAR 95%
1) Value of median + SD
2) EAR: estimated average requirements
3) Al: adequate intake
DRI: dietary reference intake
Table 4. The comparisons of nutrient intakes for adults (n = 50) and elderly (n = 28) HF patients
Males Females
Adult <70 yrs Elderly = 70 yrs Adult <70 yrs Elderly = 70 yrs
Mean *+ SD p-value p-value
(n = 35) (n=17) (n=15) (n=11)

Total calories (kcal/d) 2257.0 + 673.5 1899.7 + 561.8 NS 1785.0 + 382.2 1729.2 + 383.9 NS
Protein (g/d) 102.3 = 41.0 81.8 +26.4 NS 77.6 £ 21.1 745 +199 NS
Calcium (mg/d) 715.5 = 291.7 593.4 = 190.6 NS 638.4 = 162.9 604.8 + 198.9 NS
Phosphorus (mg/d) 1433.1 £ 480.6 1166.2 + 322.8 <0.05 1156.0 £ 274.6 1135.1 £ 291.9 NS
Sodium (g/d) 6.4+27 5.5+ 20 NS 58=+1.7 55+ 21 NS
Potassium (g/d) 39+15 3.3 £ 1.1 NS 34+10 3.4+ 1.1 NS
Iron (mg/d) 17.3 £ 6.4 13.9 + 3.7 NS 14.6 =35 13.8 £ 4.6 NS
Zinc (mg/d) 12.6 £ 5.0 10.6 = 4.0 NS 9.1+£22 9.6 £1.9 NS
Vitamin A (g RE/d) 1288.5 + 835.0 980.6 + 373.0 NS 1066.5 + 420.5 949.9 + 475.1 NS
Vitamin D (xg/d) 75.9 + 63.4 47.0 + 50.6 NS 498 + 48.9 42,0 + 38.4 NS
Vitamin E (mg ao-TE/d) 19.7 £8.3 148 + 4.8 <0.05 16.6 + 4.9 145 £5.2 NS
Vitamin C (mg/d) 176.2 = 82.2 144.1 + 61.5 NS 169.5 + 65.2 184.4 + 106.5 NS
Thiamin (mg/d) 1.8 +0.7 1.4+04 NS 1.4+ 0.4 1.3+03 NS
Riboflavin (mg/d) 1.6 £ 0.6 1.3+04 NS 1.4+ 0.4 1.3+04 NS
Niacin (mg NE/d) 21.6 =10.5 16.1 £ 6.3 NS 15.6 = 4.9 152 + 4.6 NS
Vitamin B. (mg/d) 28 +£1.0 24+07 NS 24=+06 25+0.7 NS
Folate (xg/d) 387.4 = 152.7 354.6 + 120.3 NS 371.9 £91.9 380.1 = 135.6 NS
Vitamin B, (zg/d) 37 £32 1.8+1.6 <0.05 20£1.5 1.7 £0.9 NS
1% NEN BA| YYL HF A BE Jpol £ 5] Hol7} Ik

2 ATolNE thAkE 704 vlwke] 84 50T AR TR0 19 AR BAHES do R skl R
o] FrEEo] il Fdd el FHokeh ARIER1 704 o1 71l AF7EF5E s etsisitt (Fig. 2).
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Fig. 2. The proportion of older (> =70 yr) HF subjects with inade-
quate nutrient intakes for EAR. *: The proportion of HF subjects
with inadequate nutrient intake for Al. EAR: estimated average
requirements, Al: adequate intake.
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