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Factors Affecting Hyperphosphatemia in Hemodialysis Patients
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Purpose: The purpose of this study was to identify factors affecting hyperphosphatemia in hemodialysis patients.
Methods: The participants of the study were 129 patients who had been diagnosed with end-stage renal disease and
received hemodialysis. Data were collected from June 15 to August 15, 2017, and analyzed with frequency,
percentage, average, standard deviation, independent t-test, x? test, and logistic regression using SPSS/WIN 24.0
version. Results: Out of the 129 hemodialysis patients, 71 (55%) had hyperphosphatemia. There were significant
differences between healthy group and hyperphosphatemia group in terms of age (p=.048), BMI (Body Mass Index)
(p=.004), causative disease of chronic renal failure (p=.026), frequency of hemodialysis per week (p=.024), nutritional
status (p<.001), weight gain on maintenance hemodialysis (p=.001), TIBC (Total Iron Binding Capacity) (p=.035), Ca
(Calcium) x P (Phosphorus) (p<.001), BUN (Blood Urea Nitrogen) (p<.001), creatine (p=.012), and diet factors of
self-care (p=.035). Results of the analysis of factors affecting hyperphosphatemia in hemodialysis patients indicated
an increased risk of hyperphosphatemia with diabetes (Odds Ratio [OR]=21.45, 95% Confidence Interval [Cl]=
1.38~333.47), hypertension (OR=14.41, 95% CI=1.15~180.12), nutritional status (OR=9.37, 95% Cl=1.36~64.18),
weight gain on maintenance hemodialysis (OR=4.86, 95% CI=1.18~20.05), and BUN (OR=1.07, 95% CI=1.01~1.14).
Conclusion: Based on the results of this study, it is imperative to manage diabetes and hypertension of hemodialysis
patients to prevent hyperphosphatemia. Additionally, it is necessary to not only regularly monitor patients’ nutritional
conditions and results of blood tests, but also develop and provide an individualized nursing intervention that reflects
individual nutritional conditions and biochemical results.
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Table 1. Comparison of General and Hemodialysis Characteristics between Hyperphosphatemia Group and Normal Group

among Hemodialysis Patients (N=129)
Total Normal Hyﬁ;ii}:lzs-
(n=129) (n=58) PO ,
Variables Characteristics Categories (n=71) X ort p
n (%) or n (%) or n (%) or
M=SD M=SD M=SD
General <50 52 (40.3) 17 (29.3) 35 (49.3) 6.06 .048
characteristics ~ Age (year) 51~60 3 (33.3) 21 (36.2) 22 (30.9)
>61 4 (26.4) 20 (34.5) 14 (19.8)
<20 1 (16.3) 14 (24.2) 7 (9.9) 11.28 .004
BMI (kg/m”) 0~24 0 (46.5) 31 (53.4) 29 (40.8)
>25 48 (37.2) 13 (22.4) 35 (49.3)
Job No 0 (69.8) 45 (77.6) 45 (63.4) 3.05 .087
Yes 9 (30.2) 13 (22.4) 26 (36.6)
Hemodialysis Dietary education No 2 (24.8) 14 (24.1) 18 (25.4) 0.02 874
characteristics for dialysis Yes 7 (75.2) 44 (75.9) 53 (74.6)
Dietary information Health professional 0 (69.8) 38 (65.5) 52 (73.2) 0.11 574
Book and internet 6 (20.2) 14 (24.1) 12 (16.9)
Self-help group 3 (10.0) 6 (10.4) 7(9.9)
Side effects when No 7 (59.7) 33 (56.9) 44 (62.0) 291 533
taking phosphorus Nausea vomiting 17 (13.1) 6 (10.3) 11 (15.5)
binders Abdominal bloating 10 (7.8) 6 (10.3) 4 (5.6)
Constipation 25 (19.4) 13 (22.5) 12 (16.9)
Causes of chronic Diabetes 29 (22.5) 14 (24.1) 15 (21.1) 7.30 .026
renal failure Hypertension 89 (69.0) 35 (60.3) 54 (76.1)
Renal disease 11 (8.5) 9 (15.6) 2(2.8)
Number of dialysis 2 5(3.9) 2.91£0.28 8 -2.31 .024
per week 3 124 (96.1)
Hemodialysis <14 41 (31.8) 6 (27.6) 25 (35.2) 0.85 355
adequacy >14 8 (68.2) 2 (72.4) 46 (64.8)
Duration of <1 1 (16.3) 12 (20.7) 9(12.7) 1.76 622
hemodialysis (year)  1~4 52 (40.3) 2 (37.9) 30 (42.3)
>5 6 (43.4) 4 (41.4) 32 (45.0)

BMI=body mass index.
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Table 2. Comparison of Nutritional Status between Hyperphosphatemia Group and Normal Group among Hemodialysis Patients

(N=129)
Total Normal Hy}f);lg;f:;s—
. . (=129)  (@=8) P T .
Characteristics Categories (n=71) X P
n (%) or n (%) or n (%) or
M=£SD M=£SD M=£SD
Nutritional status Mild to moderate malnutrition 23 (17.8) 18 (31.0) 5(7.0) 12.54 <.001
Normal 106 (82.2) 40 (69.0) 66 (93.0)
Weight gain on maintenance <2 40 (31.0) 27 (46.6) 13 (18.3) 11.90 .001
hemodialysis (kg) >2 89 (69.0) 31 (53.4) 58 (81.7)
Albumin (g/dL) Low 5(3.9) 3(5.1) 2(2.8) 0.47 .657
Normal 124 (96.1) 55 (94.9) 69 (97.2)
Total protein (g/dL) Low 65 (50.4) 31 (53.4) 34 (47.9) 0.39 597
Normal 64 (49.6) 27 (46.6) 37 (52.1)
TIBC (ug/dL) Low 17 (13.2) 12 (20.7) 5(7.0) 5.19 .035
Normal 112 (86.8) 46 (79.3) 66 (93.0)
Ferritin (ng/mL) Normal 114 (88.4) 50 (86.3) 64 (90.1) 0.48 .585
High 15 (11.6) 8 (13.7) 7 (9.9)
TIBC=total iron binding capacity.
A% Z27Hx"=11.90, p=.001), TIBC (x’=5.19, p=.035)o]| A & oA T Aok 7k 5-9] 3k x}o]7} LpEpyttH(Table 3). PO] -9 11
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Predictors of Hyperphosphatemia

Table 3. Comparison of Hematologic Index of Renal Function between Hyperphosphatemia Group and Normal Group among

Hemodialysis Patients (N=129)
Total Normal Hgliire}zr}:i(;s_

Characteristics Normal range (n=129) (n=58) (n=71) t P
MzSD M+SD MzSD

Ca (mg/dL) 8.7~10.4 9.1410.61 9.121+0.63 9.1510.60 -0.29 .768

p (mg/dL) 3.5~5.5 5.59+1.38 4.40+0.58 6.57+1.05 -14.86 <.001

CaxP (mg’/dL? <55 49.57+9.98 38.98+7.39 59.50+10.62 -12.89 <.001

BUN (mg/dL) 9~23 61.54114.88 58.07+14.73 68.00+12.38 -4.11 <.001

Creatine (mg/dL) 0.1~1.3 10.10+4.98 9.36+5.72 11.70+2.09 -2.54 .012

Ca=calcium; P=phosphorus; CaxP=calciumxphosphorus; BUN=blood urea nitrogen.

Table 4. Comparison of Hemodialysis related Self-care, Stress, and Social Support between Hyperphosphatemia Group and

Normal Group among Hemodialysis Patients (N=129)
Total Normal Hy}?;gi:;s_
Characteristics ~ Categories (n=129) (n=58) & t p
M=SD M=+SD

Self-care Total 116.27+20.86 116.62+£20.14 115.98+21.57 0.17 863
Diet 18.14+4.15 19.00£3.70 17.45+4.40 2.13 .035
Vessel management 23.03+5.09 22.70t4.67 23.29+£5.43 -0.65 516
Exercise and rest 12.74+3.50 12.36%3.34 13.05£3.63 -1.11 265
Taking medication 7.98+1.90 8.10+1.96 7.88+1.87 0.63 524
Blood pressure and weight management ~ 11.2943.59 11.60+3.57 11.04+3.61 0.88 .380
Body care and activities 43.08£8.51 42.87+7.41 43.25+9.36 -0.24 .805

Stress 77.00£19.98  76.924+19.53  77.26%21.15 -0.90 927

Social support 66.70£13.51  66.57+14.75  67.04+£10.52 -0.18 .855

oA Sape) MRS WA Ao i B8
ki

F 2228 RN S WAt
B AT L MO F AR Fo] obdl e k] §
AHOZ FOI8 Aol 22l @, BMI WA 49 2

3 35 B4 S, FH B2 £ 7 AlS ST TIBC,
CaxP, BUN, creatine, AF7}7+3 4231 9] A5 Q<121 Alo]d o
= SY¥E sto] BAS AAISITE 12 S AHEE S+
ot Aoz LpEhE oM (x"=103.66, p <.001), ZHo] g
& LB Coxe} Snelle] 2 A A 4(R3= 55/ 55.2% 8] 4
& VR 0™, Nagelkerke?] 2 4| 42(R*=.73)=73.9%2]

43%E Az

Al A go] H3)

TLAAHE S WA 3 0] Zk2} 21454 (95%

Confidence Interval [CI]=1.38~333.47), 14.414}}(95% CI=1.15
~18012) 2 02 ekt £8, Gpge Bt g

JopAtel (6~774)2l 7

3 A=ES

o GUAE He(3-57)

ol w]3) 3¢lAFEZ kA 91310] 9374} (95% Cl=1.36~64.18) %=

A et on, F4 IHA1F 37172 kg ol ¢
QAR Z0] HhAY 913lo] 4.86uH(95% CI=1.18
A Fol=

T 8- ‘:P

~20.05) &

Ao et 4715 @
© 427} b4 S IO S $10] L07H)(95% Cl=
1.01~1.14) =2 A © 2 L}ely}th(Table 5).
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Table 5. Factors Affecting Hyperphosphatemia in Hemodialysis Patients (N=129)
Characteristics Categories B SE OR (95% CI) p
Age (year) (ref. <50) 51~60 0.11 0.75 1.11 (0.25~4.92) .882

>61 -0.28 0.74 0.74 (0.17~3.19) .696
BMI (ref. 20~24 kg/m’) <20 -0.35 0.93 0.70 (0.11~4.36) .703
>25 0.85 0.75 2.35 (0.53~10.32) .254
Causative disease of chronic renal failure Diabetes 3.06 1.40 21.45 (1.38~333.47) .029
(ref. Renal disease) Hypertension 2.66 1.28 14.41 (1.15~180.12) .038
Number of dialysis per week 21.74 16,882.12 2.76 (0.00) .999
Nutritional status Normal 2.23 0.98 9.37 (1.36~64.18) .023
(ref. mild-moderate malnutrition)
Weight gain on hemodialysis (ref. <2 kg) >2 1.58 0.72 4.86 (1.18~20.05) .028
TIBC (ref. 220~460 1g/dL) <220 -1.01 1.22 0.36 (0.33~4.01) 408
CaxP (ref. < 55 mg®/dL? >55 21.06 5,682.71 1.41 (0.00) 997
BUN (mg/dL) 0.74 0.29 1.07 (1.01~1.14) .011
Creatine (mg/dL) -0.55 0.62 0.94 (0.83~1.06) 375
Dietary factors in self care 0.86 0.08 1.09 (0.93~1.27) .288

BMI=body mass index; TIBC=total iron binding capacity; CaxP=calciumxphosphorus; BUN=blood urea nitrogen; SE=standard error;

OR=0dds ratio; CI=confidence interval.
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