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The Effect of Dialysate Temperature on Blood Pressure, Core
Temperature, and Physical Symptoms in Hemodialysis Patients

Cha, Sun Mi MSN, RN - Min, Hye Sook Ph.D., RN?

"Hemodialysis Unit, Bethesda Hospital, Yangsan
2Department of Nursing, Dong-A University, Busan, Korea

Purpose: This study utilized a randomized block-design for the purpose of studying the effect of dialysate temper-
ature on blood pressure (BP), core temperature, and physical symptoms in hemodialysis patients. The sample was
thirty-one patients undergoing hemodialysis assigned to one of three groups. were divided into 3 groups. Methods:
Repeated analysis of variance to number of hypotension occurrences, core temperature changes, and physical
symptoms at cool dialysis with dialysate of 35.5°C, standard dialysis with dialysate of 36.5°C and isothermic dialysis
based on blood temperature feedback monitor (BTM). Each of the three groups underwent hemodialysis six times
at a specific dialysate temperature. Results: The number of hypotension events were 21 at cool dialysis, 47 at stand-
ard dialysis, and 27 at isothermic dialysis, occurrences under cool dialysis were less frequent than under standard
dialysis (F=8.08, p=.002). The patients’ core temperature increased by 0.07°C at cool dialysis, 0.21°C at standard
dialysis, and 0.18°C at isothermic dialysis, cool dialysis showed a significantly smaller increase in core temperature
(F=17.76, p<.001). There was no difference in the incidence of physical symptoms related to dialysate temper-
atures (F=2.04, p=.146). Conclusion: Cool dialysis resulted in a significant prevention of the increase in core tem-
perature and was more effective than standard dialysis in preventing hypotension. Isothermic dialysis had no pos-
itive effects in preventing the increase in core temperature or occurrences of hypotension.

Key Words: Renal dialysis, Hemodialysis solutions, Temperature, Blood pressure, Body temperature
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Table 1. General Characteristics and Hemodialysis-related

Characteristics of Participants (N=31)
. . n (%) or
Characteristics Categories M£SD
Gender Male 21 (67.7)
Female 10 (32.3)
Age (year) <49 5 (16.1)
50~69 15 (48.4)
>70 11 (35.5)
62.06+12.95
Marital status Married 26 (83.9)
Single 3(9.6)
Divorced/bereaved 2(6.5)
Current drinking Yes 8(25.8)
No 23 (74.2)
Current smoking Yes 11 (35.5)
No 20 (64.5)
Diseases of cause Diabetes 15 (48.4)
Hypertension 8 (25.8)
CGN 4 (12.9)
Others 4 (12.9)
Time with HD (month) 51.16£56.57
Duration of each HD (minute) 233.40+16.81
Types of vascular access AVF 23 (74.2)
AVG 8(25.8)
Starting time of HD Morning 19 (61.3)
Afternoon 12 (38.7)
Taken antihypertensives Yes 24 (77.4)
prior to HD No 7 (22.6)
Taken vasodilators Yes 4 (12.9)
prior to HD No 27 (87.1)

AVF=arteriovenous fistula; AVG=arteriovenous grafts;
CGN=chronic glomerulonephritis; HD=hemodialysis.

39k, ol k7] &g, 415

2 AFol|A o] FL5H #5718
23l Yol o QS nX L @0l o2 HrtE X121} 2o

shepo] that A 524 AL AT 429 49
S22 AAA A7} o] FoiR]7] A @A o] 57188, o]
A, ARA L A%, 2ol Zol §7 Aol ¢l
SitH(Table 2).

3.718 #¥

1) 7M1

O] A B 0] S (LR, RERA, 2R
H)oll whet A8 o AR = o ZFol 7t Ql& A ot

=40] ewo] w2 QB WA Ee] Prghel k2
52 99 U9 HHE S B S ol gslglon, v
2R e] 7| BAHE ARaly] 98 Al me
ol B4 FEE BT A3 52 AP0l FuEo]
(Mauchly W=.81, p=.043) Wilks®] &t} g5 23}, T4
o] 2= Zpolof] Wb Al 7 7+ AE o FA R =0 27 Z}o]
7} AATHF=8.08, p=.002). ALF- A4 AT A WYL WA
£ A2EA WY 0113 2 B2FAYY 0.253] 1o} WotA
TH(p=001), A L= T 52 =4 7hof) Rej3t Hol7} g}
ik w2hA 714 1.2 2|7 5] 2k Table 3)

[o]
o
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7

oL o

r}‘fiﬁ

2) 714 2

AR A] BA A 2o w4 F
Aolct”

FA I 2o i 4 F ARAL Aol S Sldl &
A RS AHEA S ol stgl en, REESY EANHEA 9

FA &l Zol7t A&

Table 2. Homogeneity Tests of Three Groups of Dialysate Temperature (N=31)
Vatiables A (355C) B (36.57) C (BTM) . ,
n (%) or M£SD n (%) or M£SD n (%) or M£SD

SBP (mmHg) 138.82+11.93 140.861£11.69 140.91+£10.29 1.31 276
DBP (mmHg) 70.11+4.65 71.72+5.26 71.991+6.59 1.80 174
Core temperature (C) 36.3410.15 36.3210.13 36.29+0.11 1.90 159
Body weight (kg) 61.37+11.21 61.47+11.35 61.63£11.35 2.66 093
Ultrafiltration volume (L) 1.73+£1.33 1.65£0.89 1.79+0.95 0.53 505

A=cool dialysis; B=standard dialysis; C=isothermic dialysis; BTM=blood temperature feedback monitor; SBP=systolic blood pressure;

DBP=djiastolic blood pressure.
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7] %7}@:%@56}71 SEREEEEERSERE
AT A3 $EU5Y Hae] B AR A3
(Mauchly’s W=.93, p=.356). A2 24 Z2 3} N =4 A] A| 7}

A SAol0] S mo] wet £4] 71 - F A1 RA| Lol fofat Kol

7} QATHE=17.76, p <.001). A5 AR AT}, B4 A - F A8
Rl2-2] 2ol A LEA W] 0,070 R FEEA (p<.001)
HH 0.21°C 9 5254 (p=.001) ¥ 0.18TCS A83t A2
w457 o) ol7} Fola HUA T, REELT 5L
£4.2 2,857 o] 4 5R) Lol G218 Ao} glgich. vt
A 714 2= 2| 2| 9{eh(Table 3).
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Table 3. Comparison of Hypotension Occurrence and Core Temperature according to Dialysate Temperature (N=31)
A (35.5C B (36.5C C (BIM
Variables ( ) ( ) ( ) F P .
Frequency of occurrences (M£SD) (Bonferroni)
Hypotension occurrence 21 (0.11£0.18) 47 (0.25%0.27) 27 (0.15£0.22) 8.08 .002
(A<B)
Pre HD BT (C) 36.34£0.15 36.32+0.13 36.29£0.11 1.90
Post HD BT (C) 36.40+0.14 36.52+0.13 36.47+0.15 12.68
Differences (C) 0.07£0.13 0.21+0.12 0.18+0.13 17.76 <.001
(A<B, A<Q)

A=cool Dialysis; B=standard dialysis; C=isothermic dialysis; BTM=Blood temperature feedback monitor;

temperature.
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Table 4. Comparison of Physical Symptoms based on Dialysate Temperature

. Number A (35.57C) B (36.5TC) C (BTM)
Variables . F p
of Times n (%) or M£SD n (%) or M£SD n (%) or M£SD
Abdominal 0 29 (93.6) 29 (93.6) 31 (100.0)
discomfort* 1 2(6.4) 2(6.4) 0 (0.0
Yawning* 0 31 (100.0) 30 (96.8) 31 (100.0)
1 0 (0.0) 0 (0.0 0 (0.0
2 0 (0.0) 0 (0.0 0 (0.0
3 0 (0.0) 1(3.2) 0 (0.0
Nausea* 0 31 (100.0) 30 (96.8) 31 (100.0)
1 0(0.0) 1(3.2) 0 (0.0
Muscle cramp* 0 27 (87.1) 28 (90.3) 28 (90.3)
1 3(9.7) 2 (6.5) 39.7)
2 13.2) 0 (0.0 0 (0.0
3 0 (0.0) 1(3.2) 0 (0.0
Dizziness* 0 31 (100.0) 29 (93.6) 29 (93.6)
1 0(0.0) 2 (6.4) 2 (6.4)
Sweating* 0 28 (90.3) 29 (93.6) 30 (96.8)
1 3(9.7) 0 (0.0 1(3.2)
2 0 (0.0) 1(3.2) 0 (0.0
3 0 (0.0) 1(3.2) 0 (0.0
Chills* 0 0(0.0) 0(0.0) 0(0.0)
Cold* 0 0 (0.0) 0 (0.0 0 (0.0
Occurrence of physical symptoms 0.05£0.10 0.10£0.17 0.04£0.07 2.04 146

A=cool dialysis; B=standard dialysis; C=isothermic dialysis; BTM=Dblood temperature feedback monitor; *Multiple response.
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