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Abstract

The study on nutritional status of hemodialysis patients

in Jeju Area

Keum-Hyoung Kim
Department of Food Science and Nutrition, Graduate School

Jeju National University, Jeju, Korea

This study is to seek effective nutrition education methods for hemodialysis
patients. This study is also to provide empirical data on Chronic Renal
Failure that can improve hemodialysis patients’s nutrition status.

For about four weeks from October 19, 2015 to November 13, 2015, were
interviewed fifty patients in hemodialysis among the regular patients with
Chronic Renal Failure in Jeju National University hospital(Artificial Kidney
center)as data were collected. The key findings of this study are summarized
as follows:

The average age of those surveyed is 64 old. Among the fifty patients, 32
men and 18 women participated in this study. Dialysis duration is 4.28 + 4.
69 years (1 year to 20 years), Concomitant disease were ‘no is 13%
hypertension 40% , diabetes 31% , other diseases has been investigated in
26% , One more diseases patients corresponded to 18%. Whether the
experience of nutrition education , experienced patient was 46% , the
inexperienced was 54% , among dietitian (74%) of the experience , from the
medical personnel (26%) have received training were investigated, such as
doctor, nurse. For whether or not a regular exercise , the 54% of patients

with regular exercise , 46% of patients have been investigated and not



exercise .

Second, energy intake of the subjects was lower at 71% compared to the
RDAs , but intake of protein was found with 130%. Then , Vit Vg (108%) |
sodium (222%), phosphorus (110%) were found to be excessive in comparison
with the RDAs. However, intake of other vitamins and minerals, dietary fiber
were investigated lower than the RDAs . This is , on the characteristics of
the diet of the hemodialysis patient , be considered for intake limit of fruits
and vegetables with potassium-restricted diet .

Third, Appetite of subjects was that 58%(n=29) of subjects was ‘good’,
‘fair was 26%(n=13), ‘bad’ was 16%(n=8) that 84% of subjects has been
investigated in the ‘fair’ or more of appetite. For the difficulty of running a
diet of hemodialysis, ‘there is no problem’ was 28%(n=14), ‘there is a
difficulty’ was 46% (n=23), ‘not running a diet’ was 26% (n=13). It has been
found that 729 of the subjects was a difficulty to perform the diet of
hemodialysis.

Fourth, the investigation of the Appetite for dialysis and non-dialysis day,
the appetite of the dialysis day was better (p=0.004) than non-dialysis day, it
was found that feel hungry more than non-dialysis day(p=0.002). And meal of
dialysis day has been investigated in enjoyable more than non-dialysis day(p
<0.001).

Fifth, the investigation of general characteristics according to SGA, Well
nourished group was 56%(n=28), Moderately undernourished group was 32%
(n=16), Severly undernourished group was found with 12%(n=6). There were
no significant difference between the three groups, whether in age, duration
of dialysis , Concomitant disease and the experience of nutrition education.

Sixth, according to nutritional status by SGA, anthropometric indicator, such
as Weight, BMI and MAC were significantly higher in Well nourished group
compared to Severly undernourished group(p<0.05).

Seventh, the results of the clinical measurement mean value based on

_Vi_



nutritional status by SGA, T. Protein, Na, K, Cl and T. Ca in serum were
within the reference ranges across all SGA group. Albumin, Hemoglobin, Hct
were lower than the reference ranges across all SGA group. The value of P
was slightly higher than the reference range in Well-nourished group and
severly undernourished group. The level of BUN and Creatinine, Uric acid
were higher in all SGA groups than the reference ranges. All the items of
the blood analysis showed no significant differences among SGA group, the
mean value of Uric acid was significantly higher in Well nourished group
compared to Severly undernourished group (p<0.05).

Eighth, results for nutrient intake (NAR, MAR) according to nutritional
status by SGA, the average energy intakes were lower than the RDAs(75% <
RDAs) across all the groups. Total protein intakes were higher than the
RDAs in Well nourished group and Moderately undernourished group, but
Severly undernourished group was found with the low uptake compared to
the RDAs. The percent of animal protein intake to total protein was more
than recommended amounts(at least 509 of total protein intake) irrespective
of SGA groups .

Vit A, Vit B1, Vit B2 and Folate have been examined lower than the RDAs
in all SGA group, especially Folate showed the uptake rate of 40% for the
RDAs. Vit B6, Vit C and Niacin has been found to have a low intake rate
compared to the RDAs in Severly undernourished group.

Looking at the uptake rate for the recommended minerals among the SGA
group, Na ingestion was 1.5 to 2 times of the RDAs in all SGA groups. P,
Fe were higher uptake compared to the RDAs at the Well nourished group
and Moderately undernourished group, but Severly undernourished group was
showing a low uptake of the recommended amount ratio. K, Ca were lower
uptake compared to the RDAs in all SGA group, Zn ingestion ratio at the
Well nourished group and Moderately undernourished group that compared to

the recommended dose was low, but Severly undernourished group ratio that

- Vil -



was high. Dietary Fiber ingestion ratio was lower than the RDAs in all SGA
groups.

Total Energy, Protein , 7 kinds of Vitamins , 6 kinds of Minerals and
Dietary fiber, a total of 16 different nutrients of mean adequacy ratio(MAR)
was less than 0.85 at all SGA group, the overall ingestion of nutrients was
investigated low. Index of nutritional quality (INQ) for three groups was
found to be good except Folate.

NAR survey of the subjects in this study were most likely to decrease as
the worse nutritional status, the investigated nutrients was no significance
among the SGA groups.

Ninth , the results related to intensity and preference of saltiness by
according to nutritional status by SGA, Well-nourished group is determined
by intake slightly salty compared to the other group, Frequency of Soup(gug,
ggige) eaten per day increased, depending on nutritional status get worse,
‘amount of Soup eaten’ was found to be less than or equal to soup bowl half
in all SGA groups. ‘Intake of fish and meat processed foods(ham, sausage
etc)” has been found to be ingested 1-2times a week. Investigated items of
salty taste were no significant of among the SGA groups, except ‘whether to

Use composite seasonings’ (p <0.05).

In conclusion, the overall nutritional status of hemodialysis patients in the
Jeju area is likely to be energy intake poor (70% RDAs), Protein intake
rich(130% RDAs). As more than 60% of the intake of total protein are animal
protein, the intake of nutrients such Vit B6, P by ingesting the animal protein
intake higher than the intake recommended amount. When comparing the
intake of nutrients by the subjective global assessment (SGA), the nutrients
intake were most likely to decrease as the worse nutritional status. This is
thought about , on the characteristics of the diet of hemodialysis patients |,

intake of vitamins and minerals is reduced by the intake limit of fruits and

- vili -



vegetables by Potassium-restricted diet and the appetite failure due to
ongoing dialysis Because of these nutritional intake and the decreased Renal
Function, the levels of BUN, creatinine and uric acid were high investigation
than the normal range. This results in the burden of renal function and as
the nutritional status deteriorated is thought to affect the survival rate of the
patient. In addition, since the intake of Na is the recommended amount ratio
of 1.5 times to about 2 times, it is considered that the necessary consultation
of regular nutritionist for blood pressure management of hemodialysis
patients. One of the factors lowering the quality of the food and nutritional
status, with respect to appetite, it was confirmed that the patients have a
difficulty in hemodialysis regimen implemented. Increased appetite and
enjoyment of the meal of the day of this dialysis, since it has increased
hunger number of times, hemodialysis patients gradually implement the diet
of balanced hemodialysis of balance along with the adjustment of the protein
food in that day, it would be necessary to steadily support so that it can be
the nutritional management of the patient’s own doing. And, if carried out
classification and nutritional management based on the evaluation of
subjective global assessment(SGA) in the management of hemodialysis
patients of the dietitian, which is thought would be beneficial to improve the

quality of life and increase the survival rate for hemodialysis patients.
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Table 1. General characterists of the subjects

N=50

Age? 64.62+15.35(14~87)
Sex, M/F, %(n) 64.0%(32) : 36.0%(18)
Duration of dialysis(yrs)? 4.28+4.69(1~20)

Concomitant disease , %(n)t

None 13.1%(8)
HTN 40.0%(20)
DM 31.1%(19)
Others 26.0%(13)
One more diseases 18.0%(9)

Experience of nutrition education Y/N,
46.0%(23) : 54.0%(27)

%(n)
Dietitian, %(n) 74.0%(17)
Others, %(n) 26.0%(5)
Regular exerciser Y/N, %(n) 54.0%(27) : 46.0%(23)

YValues were Means = SD
t Subject might have one and more Concomitant disease.

HTN: hypertension, DM: diabetes mellitus, Others: Osteoporosis, Anemia
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Table 3. Appetite and eating habits of the subjects

N=50
Appetite Very good/good 58% (29)
Fair 26% (13)
Poor/Very poor 16% (8)
Difficulty to follow diet recommendation Yes 46% (23)
No 28% (14)
No adjustment of the diet 26% (13)
Yes 78% (39)
Frequency of eating out
No 22% (11)
Rarely 529 (26)
2 ~ 3 times/week 16% (8)
4 ~ 5 times/week 6% (3)
Everyday 4% (2)
Table 4. Appetite of the subjects according to hemodialysis
Hemodialysis day Non-hemodialysis day p-value?
Appetite™ 3.56+0.86 3.34+0.63 0.004™
Hunger™ 2.68+1.35 1.56+0.88 0.002**
Meal enjoy™? 3.36+1.10 3.10£0.84 <0.001""

Values were Means = SD
Up-value by A Paired t-test

Significance was observed at "p<0.05, “p<0.01, *“p<0.00

P 5-point likert-type scale : 1-very poor, 2-poor, 3-fair, 4-good, 5 - very good.

¥ 4-point likert-type scale : 1-never, 2-sometimes, 3-often, 4-always.
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Table 5-1. Comparison of gnernal characteristics according to nutritional status

by SGA
Well Moderately Severly
nourished undernourished undernourished statics
(n=28) (n=16) (n=6)
Age? 65.1+12.6 63.2+15.6 66.3+26.7 p=0.89
Male 61.7%(17) 81.3%(13) 33.3%(2)
Sex, %(n)? F=0.59
Female 39.3%(11) 18.8%(3) 66.7%(4)
Duration of
3.5+3.6 4.0+3.7 75+8.2 p=0.20
dialysis(yrs)?
Concomitant disease
F=0.29
%(n)2>
None 21.4%(6) 6.3%(1) 16.6%5(1)
HTN 50.0%(14) 75.0%(12) 50.0%(3)
DM 39.3%(11) 43.8%(7) 16.6%6(1)
Others 3.6%(1) 18.8%(3) 16.6%6(1)
More than one 10.7%(3) 37.5%(6) 0%(0)
Experience of Yes  53.6%(15) 95.0%(4) 66.7%(4)
nutrition education F=0.10
%(n)? No 46.4%/(13) 75.0%(12) 33.3%(2)
(o]

Values were Mean = SD

HTN: hypertension, DM: diabetes mellitus

D p-value by ANOVA among the SGA groups

2 9%(n), p<0.05 by x°-test among the SGA groups

No significance was observed in any variables among the SGA groups
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Table 5-2. Comparison of Anthropometric measures and body composition according to

nutritional status by SGA

Well Moderately Severly
nourished undernourished undernourished

(n=28) (n=16) (n=6)
Height (cm) 163.3+7.3 164.9£9.6 154.3+18.2
Weight (kg)* 64.6+8.3 60.2+9.8 51.8+15.9
BMI (kg/m?)* 24.0+2.8° 21.8+3.0™ 21.4+5.4°
TSF (mm) 10.045.6 8.9+4.1 7.9+7.4
MAC (cm)* 27.6+3.2° 26.6+3.5% 23.1+3.4°
MAMC 24.3+3.2 23.63.8 20.6+3.4

Values were Mean £ SD

BMI: body mass index

TSF: triceps skin fold thickness

MAC: mid arm circumference

MAMC: mid arm muscle circumference

= MAC(cm) - (0.314 x TSF(mm)

*Significance was observed at p<0.05
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Table 5-3. Comparison of Clinical parameters according to nutritional status by SGA

Well Moderately Severly
Referance nourished undernourished  undernourished
(n=28) (n=16) (n=6)
T. Protein (g/dL) 6.7~8.3 6.26£0.57 6.21+0.43 6.18+0.78
Albumin (g/dL) 3.8~5.3 3.54+0.29 3.58+0.29 3.25+0.60
BUN (mg/dL) 8.0~20.0 67.75+16.90 68.69+18.41 50.42+22.01
Creatinine (mg/dL) 09~1.3 10.33+2.50 10.28+1.96 8.37+2.88
Na (mmol/L) 135~145 137.43£2.67 136.56+4.29 137.00+3.10
K (mmol/L) 3.5~53 4.98+0.80 4.94+0.69 4.62+0.77
Cl (mmol/L) 98~110 100.18+3.65 98.50+5.09 100.00£2.76
T. Ca (mg/dL) 8.6~10.0 9.17+ .83 9.21+0.88 8.95+0.80
P (mg/dL) 25~45 4.64+1.55 4.27+1.21 4.60%3.02
Uri id (mg/dL)" M s 3.0=83 8.19+1.70% 7.23+1.86% 5.53+1.70°
ric acid (mg F: 9563 .19+1. 23+1. bH3+1.
. M : 13~17
Hemoglobin (g/dL) 10.32+0.97 9.92+1.72 9.93+0.85
F :12~16
M : 39~52
Hcet (%) 30.80+2.86 29.44+4.94 30.52+2.79
F : 36~48

Values were Mean = SD
xSignificance was observed at p<0.05
T. Protein : Total protein, BUN : Blood urea nitrogen, T. Ca : Total calcium,

Hb : Hemoglobin, Hc t: Hematocrit
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sttt MAR2 NAR<S] 4t gho|th,

Energy(Z}7F 0.750.10, 0.69+0.09, 0.59+0.06)% E+ 1FolA A dib] &
& dEs AFHE 2 3k Total proteine Well nourished groupell Al 1.35+0.23,
Moderately undernourished groupol 4+ 1.33£0.19, Severly undernourished
group< 0.94+0.16% Well nourished group®} Moderately undernourished group
ANAM= HAA= v HFH &) =31, Severly undernourished groupol A= #H3=
vl A&l 9Al 2=AFE AT Animal protein®] FHAH &S HH EE 150
oF 60%AER FuaA HASE Aoz A HATh AP oA
BE aFol 4@y vd HAHFo] g A wis =4 HFHse Ay
& Uetlloy 2 AFolA = Al 25 BEF gl h%elstE FFEFo|H, o
WA AL utgoje] AP ARG A HFeE Ao AE oY

2
Kim™e] Aol Aty vy uF BE JFodA 43 Egoz 3l

X

Zb 5 3F Vit A(ZHE 0.94+0.34, 0.64+0.24, 0.61£0.28), Vit Bi(ZH7}F 0.82+0.26,
0.83+0.25, 0.76+0.44). Vit By(Z}2t 063+0.11, 0.57+0.11, 0.61+0.25) Folate(Z+2} 0.37+0.09,
0.39+0.08, 0.30+0.00)¢] HHAES A= v AHAFA &l FA ZAF HALH, 535
Folatex R Zw°lA 40%°lste] HH &S ved Hldaes 98 el 2
Q33 AlmETE Vit Bgi= Well nourished group(1.21+0.25)2F Moderately

i)

undernourished group(1.07£0.22)° A, Vit C¢ Niacine Well nourished group
(7} 1.21+0.65, 1.09+0.32)elA] A= tiv] 100% o= AHdAste Aoz ALY
Aot Vit C9 Niacin® Moderately undernourished group(Ztzt 0.86+0.35,

0.78+0.13)3} Vit Bs, Vit C9} Niacin®] Severly undernourished group(Zt 0.86+0.23,
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AHES Holn vk s K(#HZE 062014, 053010, 0.400.08), Ca(Z2
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A g# gl Rt
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Table 5-4. Comparison of Daily Nutrients intakes by 3-day diet record according to
nutritional status(NAR and MAR) by SGA

Well Moderately Severly
nourished undernourished undernourished

(n=28) (n=16) (n=6)
Energy 0.75+0.10 0.69+0.09 0.59+0.06
T. protein 1.35+0.23 1.33£0.19 0.94+0.16
Vit A 0.94+0.34 0.64+0.24 0.61+0.28
Vit By 0.82+0.26 0.83+0.25 0.76+0.44
Vit B, 0.63+0.11 0.57+0.11 0.61+0.25
Vit Bg 1.21+£0.25 1.07+0.22 0.86+0.23
Vit C 1.21+0.65 0.86+0.35 0.59+0.26
Niacin 1.09+0.32 0.78+0.13 0.65£0.18
Folate 0.37+0.09 0.39+0.08 0.30+0.05
Na 2.45+0.46 2.40£0.44 1.69+0.28
K 0.62+0.14 0.53%0.10 0.40+0.08
Ca 0.57+0.09 0.62£0.15 0.46+0.11
P 1.24+0.26 1.14+0.21 0.85£0.26
Fe 1.23+0.33 1.06£0.16 0.70£0.21
Zn 0.94+0.16 0.77£0.23 1.28+0.93
Dietary Fiber 0.68+0.24 0.59+0.09 0.37+0.13
MAR 0.83£0.20 0.77+0.20 0.67+0.21

Values were Mean + SD

No significance was observed in any variables among the SGA groups

NAR : Nutrient adequacy ratio ; Nutrient intake of Korean RDAs, 2015

MAR : Mean adequacy ratio

*animal protien/total protein(%): Well nourished group; 59.54+11.22,
Moderately undernourished group; 61.46+11.60,

Severly undernourished group; 59.17+14.45
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Figure 2. Comparison of Index of nutritional quality according to nutritional status by SGA
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= e 54 A, ‘=, W AR, WY fow 47 AR AR 4
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43}, Well nourished group(28.6%)3} Severly undernourished group(33.3%) ¢l
M oF 30%8 =7F ARk Ao R FAFE S

AL A dFd FoF A o5 FAN T oAAFFHIIEAEFS AH
Slgrel gk A= AE, THE2~3Y), AFE~549), ALY mWL6~74)9
TOoR 43 HAERZ AR A9E M 2547 1.39+0.63, 1.38+0.62, 1.17+0.41)
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Table 5-5. Comparison of Salt taste intensity and salt test preference according to
nutritional status by SGA

Well Moderately Severly
nourished undernourished undernourished  statics
(n=28) (n=16) (n=6)
Salt taste intensity t 3.14+0.89 2.91+£0.76 2.83%0.75 p=0.26
Salt taste preference!” 3.04+1.04 2.84+0.70 2.83%0.75 p=0.38
Soup (gug, ggige) eaten/day®” 2.25+1.27 2.50+1.21 3.33+1.21 p=0.16
Amount of Soup eaten 2 2.07+1.05 2.19+1.05 2.17x0.75 p=0.93

Use composite seasonings
Y/N, (%)
Meals eaten as fish and meat

processed food(ham, sausage 1.39+0.63 1.38+0.62 1.17+0.41 p=0.70
)2)*

286%  71.4%  688% @ 31.3%  33.3% : 66.7% F=0.03"

etc

Samples for the salty test were made by adding sodium chloride to soy bean sprout soup
at five different concentrations: 0.08%(unsalty); 0.16(slightly unsalty) ; 0.31%(neither unsalty
nor salty) ; 0.63%(slightly salty); and 1.25%(salty)’

V' 5-point likert-type scale : 1-unsalty, 5-salty

4- point likert-type scale : 1-never, 4-everday or almost
t p-value by ANOVA among the SGA groups

T+ %(n) p<0.05 by x°-test among the SGA groups

*Significance was observed at p<0.05
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II. Appetite and Diet Assessment Tool (ADAT)
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IM. Subjective Global Assessment

(Tick the adequate category or write the numerical value after #)
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