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Purpose: The aim of this study was to develop evidence-based nursing practice guidelines for cold application in
adult care. Methods: The study procedure was based on the Scottish Intercollegiate Guidelines Network and
Korean Hospital Nurses Association's guideline development methods. The evidence review procedures included
targeted searches from databases including the Cochrane Library, PubMed, CINAHL, Embase, KoreaMed, KERIS
and NDSL. The initial search yielded 6,426 articles published from 2006 to 2016. Based on the screening process,
147 articles were selected and systematically reviewed. From evidence summaries of 20 clinical questions, recom-
mendations were formulated and graded. Draft recommendation were evaluated through external review. Resuilts:
The guidelines consisted of 10 domains and 27 recommendations. The content validity index of the recommen-
dations was above .80. Major recommendations include 1) applying external cooling to reduce acute pain, edema,
and hemorrhage, 2) selecting cooling instruments based on the purpose, patient’s condition, and preference, 3)
preparing and maintaining cooling instruments at an adequate temperature, and 4) intermittent cold application
for appropriate durations with sufficient recovery time. Conclusion: These guidelines can be utilized in both clinical
and community settings to help narrow the gaps between nursing practices.
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Domains

Clinical questions

Assessment

Indication and

1. What should nurses assess before cold application?

2. Does cold application help lower fever?

contraindication 3. Does cold application help to reduce hemorrhage?

4. Does cold application help to reduce edema?
5. Does cold application help pain control?
6. What should cold not be applied for?

Instruments 7. What is a validate instrument for cold application?
8. What instrument is for continuous cold application?

Application site 9. Where are cold applied on?

Preparation 10. What are adequate temperature of cold application?

11. How are cold application prepared?
12. What are appropriate fixation methods of cold application?

Application and recovery

13. How long is a adequate time for intermittent cold application?

time 14. How long is a recovery time of intermittent cold application?

Remove the cold

Assessment and
management of side effects

Patient education

Documentation

15. When should cold application be removed or stopped?

16. What are side effects of cold application?
17. What should nurses act when side effects occur?

18. What is the appropriate education for patient to management and maintain cold application?

19. What should nurses document on cold application?

20. What should be reported when unplanned event related to cold application occur?
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Records identified through database search (N=6,426)
Cochrane Library (n=349)
CINAHL (n=335)
Embase (n=4,134)
Pubmed (n=1,418)
KERIS (n=94)
Koreamed (n=46)
NDSL (n=50)

!

1% Records screened (N=866)
The Cochrane Library (n=150)
CINAHL (n=142)

Embase (n=276)

2" Records screened (N=219)

!

Full-text articles assessed for eligibility (N=171)

!

Selected literature (N=147)
SR or Meta-analysis (n=24)
RCT (n=95)

Non-RCT (n=28)

Pubmed (n=274) » Non adult (under19 years of age) (n=352)
KERIS (n=14) Non superficial cryotherapy (n=4797)
Koreamed (n=2) Non local cryotherapy (n=401)
NDSL (n=8)
i 2" Records excluded (N=357)
Records after duplicates removed (N=576) —_— Unrelated outcome (n=284)
Excluded study design (n=73)
rd —
I 3" Records excluded (N=48)

— | Full-text articles excluded, with reasons (N=24)
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1% Records excluded (N=5560)
Not written in English (n=10)

Not available (n=48)

Not available (n=11)

Duplicates (n=5)

Study design: Review article (n=4)
Publication types: Proceeding (n=2)
Publication year (n=2)

RCT=randomized controlled trial; SR=systematic review.

Figure 1. Flow of review process.
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Table 2. Evidence Summary

Clinical questions

Number of evidence

SR Guideline RCT Non-RCT
1. What should nurses assess before cold application? - - - 2
2. Does cold application help lower fever? 2 - 1 1
3. Does cold application help to reduce hemorrhage? 4 - 10 6
4. Does cold application help to reduce edema? 4 - 10 6
5. Does cold application help pain control? 21 - 65 21
6. What should cold not be applied for? 2 - 2 -
7. What is a validate instrument for cold application? - - 68 -
8. What instrument is for continuous cold application? - - 15 -
9. Where are cold applied on? - - 68 -
10. What are adequate temperature of cold application? - - 68 -
11. How are cold application prepared? - - 1 3
12. What are appropriate fixation methods of cold application? - - 8 3
13. How long is an adequate time for intermittent cold application? - - 49 -
14. How long is a recovery time of intermittent cold application? - - 49 -
15. When should cold application be removed or stopped? - - 2 1
16. What are side effects of cold application? 5 - - 1
17. What should nurses act when side effects occur? - - 2 5
18. What is the appropriate education for patient to management and - - 1 -
maintain cold application?
19. What should nurses document on cold application? - 1 - -
20. What should be reported when unplanned event related to cold - 1 - -

application occur?

RCT=randomized controlled trial; Non-RCT=non-randomized controlled trial; SR=systematic review.

SHA o gt ZAE A G A= 22493 (33.3%), 15,
718, B&-8 B digt ZAE A A+ 42 13
(0.7%) S0l At 2071 A A& wh2 T H LA of) gt AA
S j-8-2 offj o} Zt.

1) ¥ 8] 531} 7] 4%
¥ e A, 552 2] fIste] F2 AREEH U
E27r40t B 1078 9] AT F 659 (44.2%) 2] RCT 23
A Hee3], BRra4], 2945, FHAA2L], 5
AU F AAH22, BET]E FAH23] ol ¥ S 4837
Som F5daac] At e A o5 Aol
A7 gl AR E Y aR 7= ¢
W24 9, Wk o33, deS %d A-gsh= " —4
oItk B35 e Bt A[5], SAWF FAH22], vl
A ZZAA A2 AH24] SOl A ARSE Uk W2 Fe A
e FB FEAA A21), BESE FAH8] Ao AH-H

330  nhttp://Kjan.or.kr

A, ¥ 8 BE 4aE Aste] AR ESleH 24 &
32 %= RCTE 10 (6.8%) 2] 3 oA e &(6], otk
[7], 7N F&[8] &R Ml?ﬂ Stglon A HA S A8

g3t 7|t ¥E A "ot
%@ Ji—E—HoPO% AREE T B

294 AEA<10] #2= EH*WE
3107 (6.8%) 9] RCT £AE2 Y 230l £8 #2ol 7| 3]
otk Hustgich o] Aol e ¥E A 9 Y &8
A& F2 o] &3ttt

A, § Q9o Al 4 ane] s = w44 Y oy
o] g ztao) EFo] Hrh= gt HO AA A 12H11] A2t
g H 9] non-RCT FA[12]0] AU L, BEA TG Zaof 2}
o7} glrhar gt gt H | A A A &7} g HO RCTAF7H
At



2)Y 89 7|7 A=
3 aS A g o) g Aol E A QP 2=E 11
3171 HleliA, ¥ el a3t glokal Bk RCT £d5<
¥ a4 7)ol wheh 243 d I vt Aok
A, G WL -4~4C 2 FH|5kL, H8ohe 5227t
A

RCTAT [101 4409 4 & B A YL o) 572
7} Qdka RS 8 WE AHESh] 1 HakE BT
AR AT G REL TR A LEE FAISK AT,
LES AT ARATE B2 L W) 44 LES AN
a2 9.

7, §7H A B 0-10T 2 245}, A8oH Bt L
7} SAEES Gt F A7 B4 0% Hhare] RCTAT
UM 400 W2 A 5S4 88 To] xznrt FH
A7 A B0l B Wkt ZubaA & B 409 L ko
5~809] A W& M g3 RCT 7= a8 Hg2olA $&
5 B23 2% 39 4 ETE wusl olgh 2L 2
S Bz Yzt 9o 44 LEg 0~100 aoksiet.

A, §74 3R o] W2k SEE10~150 2 $2)3
o} A ARl A S $4 219G HhA-o 2 S RCT (9]0
HE10T0] W7 £33 8 1 83 Zol 4 54 F 550
o SOk, 907 9] Sfolhd 44 $A1E AL 2 3 RCT [6]
RIS RS P ER L ER ES T B EE
Fol o Wt} o5 27 52 Evf2 Wk £ o) Y
7h4 24 LES10~15C R 2R 4 ek

3) 230 2§17k 5 EAIZH

) 2o] 14 A A7k B A7HE B)18H] SfaA
o) BIkE THFAVATE A8 B B A8 YAZ
of whe} BRsto] BAIsIgiTh W 24 7] 79 EAo] wre g
o] §H| Bl AIKH 5o ThE 4= glout, RARTE 48 5]
of v gloh ssata] B4, 28 BAo) neby 4yl 28z
o 2 WAL YTk B AT Y ax A g 290 AL
HEo] neh a7 e A9, AEUTL B2 AL,
AL 2 AS 5 A 72 2A S ok,

WA A0) W7 A A9 ST A2, 15
5 3AH23] 5ol S etk 0% 0] FA W WA $AE
©2 $RCT 2= Q42 287 48319, 3630 B E
2 4} SRS A2 §F RCT 23] 5871 29 &
goto] 2o gt 74 TS BB 0|2} To] Wk
o) W97t e Hojo] ) 4 ¥ AT AN AT L H b

Nursing Practice Guidelines for Cold Application

28 5E 27 5E7HA] A-88131aL, B B2 glo] 55
2737} Qloka Hustgich. o]of 7] 2ste] £ uff, FE A
2S5 A7 H9) o] 488 79 250 A 50| A
Asjrhar gokek = gt

A, 59 de7F S A= 212 2
7N [5] Sl At 4+ 22F 907 th o] RCT [21], &
Thojd 1148 & A2 2 $HRCT [5] 52 ¥ 892 2087H4
Sato] 1 A e B sttt $HE HleaA A oA, Mo
H917F F20 7399 fARRE W 8 W AGAITHS A IS S
£ 2F4A A 4] e 27] ol =t 224
AZAZYE WS A8 F =338 S HEE A
4o 2 FRCT [24] 2 ¥ 85 A-8AI7H 22 20203t} 80
3] FHAA A SAE Ao & §FRCT AH28]0 4= ¥
A &Ato] 108411, 708 9] 33 E & SRS o= gt
RCTHT[29]0l| 4= 15~2020] YTt Fute] & H gktof A
a9 o] aE H7Ie AA A 302 1087 ¥ e =
e =go] "Hrba atgich. g 28 1199
o] AA A Z27]0 A § 2¥ A-LAIZE Bt 2050]
At ol et vl& A oA W & -85}

i

i

—

o 7| 251 Aol WMo/t F7 Awel A 7EA W 2y
o) 47 HLAI7He o 8 1020802 Q0¥ 4= 9lrt.
AR, A0 W7 2 AL A4S0, AT,
Wa(6] 5ol slFEn, ¥ oy ALALE Ha 1550
2% 308X k. TAHEHS-514 B4} 469 kel RCT
Bl 158 7+ 488 F 557717 A|o] 552 Soizr)
519} 979 2] 71 E4 B thare] RCT [8Jofl 4 20
b o) ok HETIAEE 74 B YR BT
1, 2kl S 2 909 Hhare] RCT [6] 3057

IoHr R
3 r

o
R or

}
I

o

&

7o) mgo] HlTh sk AT aorshe 3
a7} gl Aol WP 2 A4S Fad @ 2] 4%
HgARES o 3] 20~308.0.2 4R 4= giet.

Fo
4

7. HDEY U FE B

R39) U § ol AR FET A, 5 AT G A
A= 2A7F S EY kS 1270 (44.4%) AL, ¥ 2 9
AR E2 I e S 285 g7 A, Y 8 A8
ol di et Fargho] ZA & 150l sl XA = e d
119 Z=7} B, & HAG ARE-S AR Sk AT BE E
QU BIFS I A Y R A-§ A S| E A Bt AT 1

Korean ] Adult Nurs. 2018;30(3):325-345 331



Shin, YS - Kim, HJ - An, JW - Lee, YY

Z AA] 3.6%H T A F 1470(52.0%)= ‘Bt AFES
A A= A7) u]E3Y Co SlFstR, W 8 A ARY, Y
aH Ag R Wy o Zujhy W oW o2 HALg

7T 7170 }‘]'
A3 o), AR 2%, 7k57) 2ol TiE Wgol At

-

8. X|

o2t

o xOf

7H

mE

SATNAR BF L AT
B} AT AT 5% D 5
PR 1902 2R AL T

net 7%5011 uet YYYES Erf=

ll

O

l~— qA7ts
AR Z%ﬂ = #bﬂﬂi A% AEZFEAL,
I%JA A A *F&ZV}% A%
Fatglet. A2 Q1 ?LH S
w5749 134, o
57 54, AT a 16514 l
o8t 4= 1091, 417 9|3}, A3 9] 3, %Lrﬂ#
H3AF10%], £317] Wi}, =AWl 2 A8 et A1
A8 109 o]Ate] 7k341 1091 & % 3091 0.2 1A
27} 2ol A Bket T
ofju] x| 2o]| i3t ]2 AL} B} A3} CVIE 0.73~1.00
ojglon, 1% ‘F&dA T ANYAIA R 43 HS A E
g dS3E0] FEE AA7F L A=A S AWE] ¢
3 ZetAE 802 A3 Y It = £ CVIZH0.73
© 2 Yeh, sg £ AAstgch B5 7| S0 I d
30t 5 B A Bog REo| Qi x| Fof wpet Y oy F
A S Ao ‘A W & ek YR B E
g3t

HHUOXL_&Q

°>{E_\2[-§x£r.>inxl
nl
=ur=u°"

*E

oo A o o
ox MO o

o K &

)

-l> L

10. X|& =4

B AT AR AV M HEATAY Y 2
¥ AR, g adel BAT 37, 71T, A e R, 2
ARG, A, aMe FH, RAG A pel, 3, 7]
= 5107 9o, 277} Aackem PAEo] glow, e A

332 http: //kjan.or kr

427, A8 79 18, =4 3—?—3&, X—*.%‘ﬂo“%‘ 6%, ST
A) 18238}, 228 A 1) 2] 28238, oA 28 255}, 7| =
255 XV\IOP‘”“:} <A7IHH Y }1',3;] A TR o
3t U8 Appendix 28} 2t}

-

2 AFoA =Y et A E 21097 AP Aol
et AlA A o] i v g2 F4g-& AA 107 g9, 2770 A
ke 2 ARl SRS 913t oy A RIS NS
o A2 Y 8 A AP, 9 8% 9] F33 571, 7]
TAA, A8 59, E0 AR, A8, Y s &
S AP e, 1%, 7| S F R Y22 IS °)F

VY Fas ATATR B 5 U Y 2y 81377
3,9 8% 717 Ay e, Y el A4 2 A g 38
/\]7]'3 ZA 0 2 =02 3} 1x} 5t}

ALY 2o Bae 7Y gistel 2o A

AET 75 &8 TEZ FE5 ¥ 8 AvE 1|
O AT AR ATFE AT A3 AF=(8),
ERead], 245 8 AlA21], 89 R dAH22),
HETw FAH23] ol &8 ¥ 8o 55 28 a7t 9l
okl st Qe Sl6], Qhukg&l7], AHF2(8] Bl
A 283 Y 8 ¥ o] HFgao] o] Hrpal Hilstgl o
ST #93 dHrel7], B ¥ A ARSAe10] EAE
g2 FRCTEHES Y 29 o] 8 o] 7|4 Ftka
Hystou sa4 Y R o) Ao disiA= EEd
a5 Bust #3 23[11,12]3 @g 49 a7} qick
HghEd 2H[25,26] 0 2 Y 8o ANE SRl & gl
o} et 9 ubet o 27 wol A o) 1 2 2§ A AT
[14] 2 ¥l A= EE SApol|A 283 F 97 62% = g==0]
UA2] $ 55, 58 2 e B2 A e urt ¢
SSH Wkt wEbA A S SRlsh= A 8 E 3
HHE A 9] RCTUFE Eolo] 1 a1E SISt o| & AR
Yol 2-8sfoF & Aot

1 A FSHE fstd 7MY Eol ARE W 2
79 4= HolH We A ¥, Y4 &FEA 5ol AMH

S

P el S W A B b Bl A8 atge

o &
Zi-{>r

!

J
E

2 oA YE A Al Yk 23R 7 22
AREQITE 28U 22 uet o 2] Bl A W o Hg Al



Nursing Practice Guidelines for Cold Application

Table 3. Level of Evidence, Strength and Content Validity of Recommendations for Cold Application

Recommendations LOE SOR CVI
Assessment 1. Assessment before cold application I C 0.97
* Cold allergy
* Peripheral circulation
* Blood pressure (Cold application may increase blood pressure and decrease
heart rates in patients with hypertension.)
Indication and 2. Cold can be applied to reduce acute pain. I A 1.00
contraindication .
3. Cold can be applied to reduce edema. I A 0.93
4. Cold can be applied to reduce hemorrhage. I A 0.83
5. Cold application is not recommended for fever control because there are I A 0.90
insufficient evidence on fever control effects of cold application.
6. Cold should not be applied following;: III C 0.93
* Sever hypoxia * Peripheral vessel disease
* Malignant hyperthermia * Radiation injury
* Heatstroke * Connective tissue disease
* Traumatic brain injury * Raynaud'’s disease
* Aspirin, anticoagulant, NSAID, * Diabetic neuropathy
vitamin E, vasoactive agent * Unconsciousness
Selection of 7. In selecting instruments for cold application, nurses should consider purpose of I C 1.0
instruments cooling and the patient’s condition and his or her preference.
8. Following instruments can be used for acute pain control. I A 1.0
* Ice pack
* Cold gel pack
* Cold water circulating system
* Ice cube (Gargling for cancer patients or migraine patents)
9. Following instruments can be used for reducing edema. I A 0.97
* Cold gel pack
* Cold water circulating system
* Ice pack
10. Following instruments can be used for reducing hemorrhage. I A 0.87
* Cold water circulating system
* Cold gel pack
* Ice pack
Application sites 11. Cold can be applied on following sites with consideration of purpose and the III C 0.80
patient’s condition and his or her preference.
* Surgical wound * Acute tissue injury
Preparation 12. Cold should be prepared with following temperature. I A 0.86
* Ice pack: surface temperature of -4 C~4C
* Cold gel pack: surface temperature of 0°C~10C
* Cold water circulating system: water temperature of 10C~15C
13. Cold gel pack, ice pack or ice bag should be wrapped with thin linen. I 0.93
14. Cold gel pack, ice pack or ice bag should be closely fixed using following 11 0.87
methods. If contact area is narrow, cooling is ineffective.
* Elastic bandage
* Velcro tape
* Linen belt
Application and 15. Cold application time should be decided according to purpose of cooling, III C 1.00
recovery time instrument, patient’s responses.
16. For minimally invasive sites, intermittent cold application should be applied I A 0.86

from 1~5 minutes at a time.
* Arterial puncture
* Amniocentesis
* Heparin injection
* Arteriovenous fistula puncture
* Botulinum injection

CVI=content validity index; LOE=level of evidence; NSAID=non-steroid anti-inflammatory drug; SOR=strength of recommendation.
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Table 3. Level of Evidence, Strength and Content Validity of Recommendations for Cold Application (Continued)

Recommendations

LOE

SOR

CVI

Application and

recovery time

Remove the cold

Assessment and

P

management of
side effects

atient education

Documentation

17. For moderately invasive sites, intermittent cold application should be applied

from 10~20 minutes at a time.

* Chest tube

* Episiotomy or normal birth

* Keratectomy or rhinoplasty

* Arthroscopy

* Percutaneous coronary artery intervention

* Other non-surgical conditions
(musculoskelectal health problems, breast engorgement, migraine etc.)

18. For highly invasive sites, intermittent cold application should be applied from
20~30 minutes at a time.
* Cardiac surgery
* Craniotomy
* Total hip arthroplasty
* Maxillary surgery
* Anterior cruciate ligament reconstruction

19. Intermittent cold application should have recovery time more than 40 minutes.
20. Cold water circulating system can be used for continuous cold application

21. Cold application should be removed or stopped in following:
* Newly developed pain
* Sensory impairment such as numbness
* Redness or pale of cold application site
* Shivering
* Discomfort due to cold
* Skin temperature <13

22. Following unexpected effects of cold application should be assessed.

* Pain * Sensory impairment such as numbness or tingling sense
* Frosbite * Skin color change such as redness

* Stress * Muscle pain

* Vomiting * Infection

* Restlessness * Discomfort due to cold application within 3 hours etc.

* Headache

* Shivering

* Hunting response

23. If skin color change or tissue damage are observed, cold application should be
stopped and tissue damage should be monitored continuously.

24. Education methods should be selected based on assessment patient’s age, level of
development and cognition, health literacy, cultural background and language.

25. Educational contents include following:
* Appropriate management of cold application instruments.
* Prevention of unexpected effects such as tissue damage.
* Sign and symptoms should be reported.

26. Nurses should record information on purpose and instrument of cold application
and unexpected effects. Nursing record includes following contents.
* Purpose
* Instrument
* Applied site
* Application time and recovery time
* Unexpected effects
* Results of the intervention (patient’s response)

27. Events due to cold application are recorded and reported according to
institutional policy, procedure and nursing practice guideline. The events
include harmful, critical and preventable side effects for the patient

1II

I

11T

I

I

III

11T

I

A

0.93

0.90

1.00

CVI=content validity index; LOE=level of evidence; NSAID=non-steroid anti-inflammatory drug; SOR=strength of recommendation.
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Appendix 2. Evidence-based Nursing Practice Guidelines for Cold Application in Adult Care

Recommendations

Assessment Assessment before cold application
-Cold allergy
- Peripheral circulation
- Blood pressure (Cold application may increase blood pressure and decrease heart rates in patients with

hypertension)
Indication and - Indication: Cold can be applied to reduce acute pain, edema and hemorrhage.
contraindication * Cold application is not recommended for fever control because there are insufficient evidence on fever

control effects of cold application.

- Contraindication: Cold should not be applied following: Sever hypoxia, Malignant hyperthermia,
Heatstroke, Traumatic brain injury, Administration of Aspirin, anticoagulant, NSAID, vitamin E and
vasoactive agent, Peripheral vessel disease, Radiation injury, Connective tissue disease, Raynaud’s disease,
Diabetic neuropathy and Unconsciousness

Application sites Cold can be applied on following sites with consideration of purpose and the patient’s condition and his or
her preference.
-Surgical wound & Acute tissue injury
- Episiotomy or normal birth
- Arterial puncture, Amniocentesis, Heparin injection, Arteriovenous fistula puncture, Botulinum injection
- Chest tube removal
- Breast engorgement

- Migraine etc.
Selection of In selecting instruments for cold application, nurses should consider purpose of cooling and the patient’s
instruments condition and his or her preference.
- Ice pack
- Cold gel pack

- Cold water circulating system
-Ice cube (Gargling for cancer patients or migraine patents)

Preparation Cold should be prepared with following temperature.

- Ice pack: surface temperature of -4C~4C
- Cold gel pack: surface temperature of 0C~107T
- Cold water circulating system: water temperature of 10C~15C

Cold gel pack, ice pack or ice bag should be wrapped with thin linen.

Cold gel pack, ice pack or ice bag should be closely fixed using following methods (Elastic bandage, Velcro
tape and Linen belt).
If contact area is narrow, cooling is ineffective.

Application time Cold application time should be decided according to purpose of cooling, instrument, patient’s responses.

- For minimally invasive sites (Arterial puncture, Amniocentesis, Heparin injection, Arteriovenous fistula
puncture and Botulinum injection), intermittent cold application should be applied from 1~5 minutes at a
time.

- For moderately invasive sites (Chest tube removal, Episiotomy or normal birth, Keratectomy or rhinoplasty,
Arthroscopy, Percutaneous coronary artery intervention and Other non-surgical conditions-musculoskelectal
health problems, breast engorgement, migraine etc.), intermittent cold application should be applied from
10~20 minutes at a time.

-For highly invasive sites (Cardiac surgery, Craniotomy, Total hip arthroplasty, Maxillary surgery and
Anterior cruciate ligament reconstruction), intermittent cold application should be applied from 20~30
minutes at a time.

Remove the cold Cold application should be removed or stopped in following;:
-Newly developed pain
-Sensory impairment such as numbness
- Redness or pale of cold application site

- Shivering
- Discomfort due to cold
- Skin temperature <13C
Assessment and - Assessment of side effects: Pain, Frosbite, Stress, Vomiting, Restlessness, Headache, Shivering, Hunting
management of side response, Sensory impairment such as numbness or tingling sense, Skin color change such as redness,
effects Muscle pain, Infection and Discomfort due to cold application within 3 hours etc.

-Management of side effects: If skin color change or tissue damage are observed, cold application should be
stopped and tissue damage should be monitored continuously.

Patient education Education methods should be selected based on assessment patient's age, level of development and cognition,
health literacy, cultural background and language.

Documentation Nurses should record information on purpose and instrument of cold application and unexpected effects.
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