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Effects of Ethyl Chloride Spray before Arteriovenous Fistula Puncture on
Pain, Depression, and Noncompliance of Hemodialysis

Shin, Chang-Min" - Lee, Minju?

DNurse, Artificial Kidney Room, Bethesda Gospel Hospital, Yangsan, Korea
2 Assistant Professor, Department of Nursing, Youngsan University, Yangsan, Korea

Purpose: This study was conducted to examine the effects of ethyl chloride spray during arteriovenous fistula puncture
on pain, depression, and noncompliance in hemodialysis patients. Methods: This study used a randomized controlled
trial design on adults with chronic renal failure who received hemodialysis treatment through arteriovenous fistula. Ethyl
chloride spray was applied to 20 subjects in the experimental group during arteriovenous fistula puncture, and a placebo
spray was applied to 20 subjects in the control group; the intervention was conducted 12 times for 4 weeks. A total of
33 participants were used in the final analysis. The outcomes were measured using the face pain rating scale, Center
for Epidemiological Studies Depression Scale (CES-D), and modified United States Renal Data System tools. Results:
As aresult of the pre-homogeneity test between the two groups, it was confirmed that the sexes were not homogeneous.
Therefore, sex was treated as a covariate and analyzed. Puncture pain was significantly reduced in the experimental
group (p<.001). However there was no significant difference between the groups in depression and noncompliance.
Conclusion: Ethyl chloride spray was convenient and effective pain management intervention for both hemodialysis
patients and medical staff.
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Assessed for eligibility

Randomized (N=40)

Experimental group (n=20)

Control group (n=20)

Pre survey

Q

- General characteristics
- Disease-related characteristics
- Depression (CES-D)

- Arteriovenous Fistula
Puncture Pain Assessment (FPRS)

Ro N;

- Non compliance

Apply ethyl chloride spray Apply a palcebo spray
P 1st~3rd P, 1st~3rd
1°t week £ ‘ < ‘
‘ Rgl : 1% Puncture pain assessment ‘ ‘ Rcl : 1% Puncture pain assessment ‘
Ppd~gh ‘ ‘ Pedth~6"
2" week ‘ ‘
‘ Rg5: 5 Puncture pain assessment ‘ ‘ Rc5 : 5 Puncture pain assessment ‘
‘ Py7~gh ‘ ‘ P79t ‘
3 week ‘ ‘
‘ Rg9: 9" Puncture Ppain assessment ‘ ‘ R : 9" Puncture Ppain assessment ‘
Pe10%h~12 | Pc100~12t
‘ Rg12: 12 Puncture pain assessment ‘ ‘ Rc12 :12™ Puncture Ppain assessment ‘
4" week ‘ ‘
Post survey
Q N
- Depression (CES-D) - Non compliance

Qn=Questionnaire; N,=Non compliance Assessment; 1=Pre survey; ,=Post survey; P=Puncture; R=Puncture pain assessment;
£, c=E (Experimental), C (Control); FPRS=Wong-Baker Faces Pain Rating Scale.

Figure 1. Research design.

o

| =32 9fu|gte}. 7 BA] 9] 418 = Cronbach’s o = .85
AZAT 5(2001)2] HF-0)| A& Cronbach’s a = .910]3]
] B & 3Lo| 4 2] Cronbach’s o = .880]%ith.

3T
a3
o

3) A4 FR}o] X 2R A] Bol3
B4 hA0] 2] 27 2] Bo| 3] =7 Saran 5(2003)
o] Ao K] A 7|28 4% B ekslo] Aga . Saran
5.8 u) AT o] B A A8 (USRDS) ol 4 A 2J3t 57 28
FlEo g Bl 2ALATE Ssto] ARmA|A) Bolge] A

28  Korean Society of Muscle and Joint Health

ot AERA TAH BYS HASYT o FRE Be
=7t Aol ARgE o] 2 A Z =7} Y5 o] A Kidney
Disease Outcomes Quality Initiative (KDOQI) 7}o] =291
0 2 AREH I Q). & Htof| A= Saran 2] 57) @ 5 A W
A FEQ EF A $A 7S =0 Ao BA - 2t
sko ARg-SE T - B AU I A9 18], 34
A 7B AL 38, 8} o] /49 QIS A -3 AL 3310
A ART& T8k 278 T2 570 71 B 5 skt o]
ol dsh= 749 A=A A Eoldd oz Atstgitt



22 % X|= X|A| ool 0jx|= gt

s ALY o= ZﬂﬂOPﬂél:LUHé o AFHE13] 4 HRXY Y x24H
o)A} w2 4
« he OILH°1] HEA AIZHS SR A= 10% ol & HTFRFY A=A 2021 7 19U F-E 8¢ 24971
29749 oF 57k A E|{ck(Figure 2). A7} ol 2ol Wele) <)
* @3 4 #A7H6.5mg/dL o] A ARt TS FASk] diRE S0 =4 5
B3 HEE FAVH6.0mEq/L ok Ao, A7zte] Sl WA AIREE & 41471 Haels
o BEX LA 7]—(Interdlalyt1c Weight Gain, IDWG)7} YRS A dFEAL sty AHEYAE ZAs =
ZAAE diH] 5.7% o131l 7 YA, AR 72k v 2iks AAAAE 3
A AR AT 2 AR D ol B She A B s A B A Sl

38) £42720) B4 Age] ofe AFE7LY BRAE o]

B3I 33 2A1E9] A WA

FHe UL IRTIY DA RA

Sobo AFE71E el n e 29 Soko AFE IS el vk B4 9 AW
£ W) £ 2A2S o5 eh(Hur, 2005). A ol g3tel A28 4

Assessed for eligibility

|

Randomized (N=40)

|
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Drop out

- Reversal of participation (1)

- Taking painkillers (1)

Allocated to intervention Allocated to control
(n=20) (n=20)
Drop out Pre survey & Pre survey &
1% puncture (n=20) 1* puncture (n=20)
- Reversal of participation (2)
2™ puncture (n=18) 2" puncture (n=18)
- Reversal of participation (1)
- Local side effect (1)
3" puncture (n=16) 3 puncture (n=18)
- Transfer (1)
11" Puncture (n=15) 11" Puncture (n=18)
12" Puncture & 12" Puncture &
post survey (n=15) post survey (n=18)

Figure 2. Flowchart of the study process.
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Table 1. Characteristics of Participants and Homogeneity Test (N=33)
Exp. (n=15 Cont. (n=18
Characteristics Categories P ) ( ) Xort p
n (%) or M+SD n (%) or M+SD
Gender Men 8 (53.3) 16 (88.9) 5217 .047
Women 7 (46.7) 2(11.1)
Age (year) <49 3 (20.0) 4(222) 3.787 315
(range: 40~79 years) 50~59 2 (13.3) 6 (33.3)
60~69 8 (53.3) 4(22.2)
>70 2 (13.3) 4(222)
60.66+10.87 58.551+10.65 0.56 578
Educational level <Middle school 7 (46.7) 3(16.7) 6.44" 102
High school 5(33.3) 12 (66.7)
> College 3(20.0) 3 (16.7)
Religion Yes 9 (60.0) 7 (38.9) 1.46 227
No 6 (40.0) 11 (61.1)
Occupation Yes 6 (40.0) 10 (55.6) 0.79 373
No 9 (60.0) 8 (44.4)
Smoking Yes 6 (40.0) 5(27.8) 0.55 458
No 9 (60.0) 13 (72.2)
Insurance type National health insurance 12 (80.0) 15 (83.3) 0.06" 1.000
Medicaid 3 (20.0) 3(16.7)
Living Together 8 (53.3) 13 (72.2) 1.26 .261
Alone 7 (46.7) 5(27.8)
Regular exercise 1~2/week 6 (40.0) 4(22.2) 1.777 .659
3~4/week 3(20.0) 4(22.2)
5~7/week 2(13.3) 2(11.1)
No exercise 4(26.7) 8 (44.4)
Cause of hemodialysis ' Hypertension 9 (60.0) 15 (83.3) 2,777 450
Diabetes 7 (46.7) 9 (50.0)
Other 2 (13.3) 0(0.0)
Unknown 1(6.7) 2 (11.1)
Duration of hemodialysis <1 2 (13.3) 1(5.6) 5757 087
(year) 1~5 7 (46.7) 15 (83.3)
5~10 5(33.3) 1(5.6)
>11 1(6.7) 1(5.6)
Type of AV fistula Native 14 (93.3) 18 (100.0) 1.24" 455
Prosthetic 1(6.7) 0(0.0)
Location of AV fistula Upper arm 5(33.3) 8 (44.4) 1.387 .590
Forearm 6 (40.0) 8 (44.4)
Both 4(26.7) 2(11.1)
The number of medication €5 0(0.0) 2 (11.1) 1.48" 714
6~11 10 (66.7) 11 (61.1)
>12 5(33.3) 5(27.8)
Experience of skipping Yes 2(13.3) 6(33.3) 1.787 242
medication within 1 month ~ No 13 (86.7) 12 (66.7)
Hospitalization experience Yes 6 (40.0) 4(22.2) 1.22° 448
after hemodialysis. No 9 (60.0) 14 (77.8)
Pain (0~10) 5.05£0.52 3.73+0.47 3.33 .078
Depression (0~60) 19.95+2.74 15.43+£2.48 1.38 .250
Non compliance Yes 5(33.3) 6(33.3) 0.00° 1.000
No 10 (66.7) 12 (66.7)

TFisher's exact test; T Repeated response; Exp.=Experimental group; Cont.=Control group; M=Mean; SD=Standard deviation.
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Table 2. Effects of Ethyl Chloride Spray on Arteriovenous Fistula Puncture Pain (N=33)
Time
G Pre st 5th 9th 12th F .
Estimated Estimated Estimated Estimated  Estimated
M=SE M=SE M=SE M=SE M=SE
Exp. (n=15) 5.05+052 1.78+0.39 1141034 0.75£029  0.87+0.34 Time 3.29 013
Group 25.93 <.001
Cont. (n=18)  3.73£047 3.74+£0.35 3.93+£030 415026  3.94+0.31 Time*Group 21.44 <001
Exp.=Experimental group; Cont.=Control group; M=Mean; SE=Standard error.
Table 3. Effects of Ethyl Chloride Spray on Depression, and Noncompliance (N=33)
Exp. (n=15 Cont. (n=18
Variables Categories alt ) ( ) X orF p
n (%) or M+SE n (%) or M+SE
Depression Pre 19.95+2.74 15.43+2.48 Time 14.15 .001
Post 7.62+2.11 6.981+1.91 Group 0.72 403
Time*Group 1.46 236
Noncompliance Yes 3 (20) 3(18.2) 0.06 1.000
No 12 (80) 15 (81.8)

Exp.=Experimental group; Cont.=Control group; M=Mean; SE=Standard error.
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