	ID
	Author/

Year of publication /
Country
	Participant age (year)
 (median ,range or  mean±SD)
	Treatment
	Control
	Needle gauge
	Measurement scale/

Timing


	Setting/
Reason for needle procedure
	Site
	Primary outcome (treatment 1 vs. treatment 2)
(median, range, or mean±SD)
	Secondary outcome

 (treatment 1 vs. treatment 2)

(median, range, or mean±SD, or n%)
	Design

	
	
	
	Treatment intervention/

Dose/Application Time
	N

(sex)
	Control intervention/

Dose/Application Time
	N

(sex)
	
	
	
	
	
	
	

	1
	Eichenfield et al.

2002

USA


	5-17

30min/60min:

Treatment group (30min):

9.4

(5–16)/ (60min) 10.2 (5–17)
Control group:

9.9 (5–16)/

9.9

(5–17)


	lidocaine

cream 

(2.5g/30min, 60min)
	59

(30min)/

58 (60min)

30min：

Male:

50%

60min:

Male:

60%
	EMLA cream
(2.5g/30min,

60min)
	59 (30min)/

58 (60min)

30min:

Male:

43.3%

60min:

Male:

63.3%

	NR
	VAS 0-100

(after)
	NR/NR
	NR
	30 min:

10.9±21.8 (range 0-97) vs. 10.8 ± 20.7 (range 0-100)

p=0.412

60min:

11.9±22.6 (range 1-94) vs. 8.2 ± 15.1 (range 0-94)

p=0.830
	Difficulty of procedure:

p=0.636 (30min)

p=0.723 (60min)

Adverse skin reaction:

30min: Erythema

1(1.7%) vs. 0 (0%)

Pallor

4(6.8%) vs. 8 (13.6%)

Pruritus

1(1.7%) vs. 0 (0%)

Skin discomfort

0 (0%) vs. 1(1.7%) 

p=0.247

60min:

Erythema

1(1.7%) vs. 0 (0%)

Pallor

7(12.1%) vs. 9 (15.5%)

Pruritus

0(0%) vs. 0 (0%)

Skin discomfort

1 (1.7%) vs. 0(0%) 

p=0.373
	Crossover RCT

	2
	Koh et al.

2004 

USA
	8-17

Treatment group:

12.4±2.43

Control group:

13.3±2.63
	lidocaine 

cream
(2.5g/30min)
	30

Male:

60%
	EMLA cream
(2.5g/60min)


	30

Male:

50%
	NR
	VAS 0-100

(after)
	NR/

surgery
	Dorsum of hand
	25.7±25.3 (range 0-84) vs. 26.8 ± 27.5 (range 1-97)

p=0.87
	Difficulty of procedure:

p=0.73

Adverse skin reaction:

Blancing:

13(43%) vs. 20(67%)

p=0.04
	parallel-group RCT

	3
	Galinkin et al.

2002

USA
	7-16


	Lidocaine iontophoresis

(1ml/NR)
	22

Total
Male:

36.3%
	EMLA cream
(2.5g/60min)
	22
	NR
	VAS 0-100

(during)
	Day medicine unit/NR
	NR
	9 (0–37) vs. 17 (1–51) (median, IQR)

p>=0.05 


	Success rate at the first attempt: 17 (77%) vs. 14 (64%)

p>=0.05

Satisfaction:
By child: 5(2-5) vs. 5(2-5)

p>=0.05

By parent: 5(3.5-5) vs. 4(2-5)

p>=0.05
	Crossover RCT

	4
	Choy

1999 

UK
	4-14

Treatment group:

5(1–14)

Control group:

5(1-13)
	Amethocaine

(1g/35-40min)
	11
	EMLA cream
(2g/60min)
	11


	NR
	VAS 0-100

(after)


	Nephrology

clinic or day case unit/NR
	NR
	0 (0-50) vs. 10 (0-100)

p=0.32
	Behavior distress: 2.5(0-20.5) vs. 2.5(0-32)

p=0.82

Adverse skin reaction:

Erythema: 76.5% vs. 76.5%

p>0.05
	parallel-group RCT

	5
	Jimenez 

et al.

2006

USA
	7-19

Treatment  group: 

13 (7-19)

Control group: 14 (10-19)
	Needle-free lidocaine injection system(J-tip) 

(0.25ml/1.8min)


	57

Male:

47%
	EMLA cream
(2.5g/69min)


	59

Male:

56%
	NR
	VAS 0-10

(during)
	NR/surgery
	Dorsum of hand 
	0 (0-10) vs. 3 (0-10)

p=0.0001
	Success rate at the first attempt: 

84% vs. 79%

p=0.48

Ease of procedure: 89% vs. 72%

p=0.022
	parallel-group RCT

	6
	Stolz et al.

2017

USA
	8-18

Treatment group: 13.95 ± 1.59

Control group：13.77 ± 1.87
	Needle-free lidocaine injection system(J-tip) (0.2ml/5-10min)
	75

Male:

43%
	EMLA cream
(2.5g/60-90min)
	75

Male:

57%
	22G

24G
	VAS 0-10

(after)


	Peri-anesthetic area/surgery
	Dorsum of hand, antecubital area
	2.99±2.586 vs. 1.63±1.659 

p < 0.001
	Fear:

1.07±1.357 vs. 0.79±1.166
p =0.314
	parallel-group RCT

	7
	Poonai

et al.

2012

Canada
	5-12

Treatment group:

8.6±2.1

Control group:

8.4±2.7
	Amethocaine

(1g/30min)
	28

Male:

53.3%
	lidocaine

cream 

(1g/30min)


	28

Male:

63.3%
	20G

22G
	FPS-R 0-10

(during)
	Pediatric emergency department/

NR
	NR 
	3.4±3.7 vs. 4.3±3.6 

p =0.28


	Success rate at the first attempt:
82.1% vs. 71.4%

p=0.88

Difficulty of procedure:

1.8±2.3 vs. 2.8±2.9 

p =0.16

Adverse skin reaction:

Adverse skin reactions:

7(25%) vs. 3(10.7%)

p=0.3
	parallel-group RCT

	8
	Robieux 

et al. 

1992 Canada
	5-18

Total: 11±3.9
	EMLA Patch

(1g/70min/mean)
	80

Total 

Male:

55%
	EMLA cream
(2.5g/70min/mean)
	80
	NR


	VAS 0-100

(after)
	Outpatient clinic

/chemotherapy, transfusion, blood work
	NR
	8.5±16 vs. 9.5±17

p>0.05
	Adverse skin reaction:

Itching: 

5% vs. 5%

p>0.05

Burning: 

0% vs. 1.5%

p>0.05

Erythema: 

7.5% vs. 2.5%

p>0.05

Pallor: 

83.8% vs. 91%

p>0.05
	parallel-group RCT

	9
	Nilsson 

et al.

1994

Sweden
	5-15

Treatment group:

9 (5-15) 

Control group:

7.5 (5-13)
	EMLA Patch

(109min/median)
	30

Male:

53.3%
	EMLA cream
(2.5g/120min/median)
	30

Male:

56.7%
	23G
	VAS 0-100

(after)
	NR/

Most for surgery
	NR
	9 vs. 11(median)

p>=0.05
	Adverse skin reaction:

Local skin reaction: 

no difference (no data reported)
	parallel-group RCT

	10
	Cozzi et al.
2017

Italy
	3-10

Treatment group: 6.0 (4.3-9.0)

Control group: 6.0 (4.0-8.0)
	Lidocaine/tetracaine heating patch
(NR/30-60min)


	172

Male:

52.9%
	EMLA cream
(NR/30-60min)
	167

Male:

62.9%
	NR
	3-7y 

WBFPRS 0-10

>8y 

NRS 0-10

(after)
	Emergency Department, pediatric day hospital,

pediatric ward/NR
	Dorsum of hand, antecubital area


	0.0 (0.0-2.0) vs. 0.0 (0.0-2.0) (median, IQR)

p=0.07
	Success rate at the first attempt:
158 (92.4%) vs. 142 (85.0%), p=0.03

Pain assessed by others:

By operator: 

0.0 (0.0-0.0) vs. 0.0 (0.0-0.0) (Median, IQR), p=0.80

Intention for further use:

155 (91.7%) vs. 154 (92.8%)

p=0.72

Ease of procedure: 

159 (92.4%) vs. 154 (92.2%)

p=0.94

Adverse skin reaction:

(Erythema, burning, pain during the application or removal, blanching): 

11 (6.4%) vs. 5 (3.0%)

p=0.14
	parallel-group RCT
multicenter

	11
	Kucuk

et al.

2019

Turkey
	5-10

Total: 7.28±1.91
	Needle-free lidocaine injection system(J-tip) (0.3ml/0.2s)
	39

Male：

61.5%
	Buzzy (NR)
	39

Male:

51.3%
	21G
	Oucher
0-10

(during)
	Phlebotomy unit/

Blood test
	NR
	J-tip: 4.71±4.41

Buzzy: 3.51±3.49
routine care: 5.87±2.87

	Fear:

J-tip: 1.46±0.50
Buzzy: 1.33±0.47
routine care: 2.66±0.90
J-tip vs. Buzzy: 

p>0.05
J-tip and Buzzy vs. routine care: p<0.05

Pain assessed by others:

By parents:
J-tip: 1.64±0.48
Buzzy: 1.66±0.67
routine care: 1.92±0.65
p>0.05
Cortisol level: 

J-tip: 3.25±1.79
Buzzy: 2.89±1.78
routine care: 3.39±1.82
P=0.827
	parallel-group RCT


	
	
	
	
	
	routine care
	39

Male:

51.3%
	
	
	
	
	
	
	

	12
	Costello 

et al.

2006

USA
	9-18

Total: 13±2.6
	Vapocoolant spray

(NR/5s)
	37

Male:

41%
	Placebo

(NR/5s)
	48

Male:

48%
	22G
	VAS 0-100

(after)
	Emergency department/

NR
	Upper extremity
	Vapocoolant: 34 

Placebo: 33 

Routine care: 31

p=0.8
	Success rate at the first attempt:
78% vs. 85% vs. 86%

p=0.6
	parallel-group RCT


	
	
	
	
	
	routine care
	42

Male:

50%

	
	
	
	
	
	
	

	13

	Auerbach 

et al.

2009

USA
	5-18

Treatment group：11.7 ±4.0

Placebogroup:12.4 ±4.2 

routine care group :12.5 ±4.1
	Needle-free 
lidocaine injection system(J-tip) (0.2ml/60s)
	75

Male:

52%
	Placebo

(0.2ml/60s)
	75

Male:

52%


	18G, 20-24G
	CAS 0-100

(after)
	Emergency department/NR
	Dorsum of hand,  antecubital area, forearm
	Needle-free: 

28 (21-35) 

Placbeo:

34 (27-41) 

Routine care:

52 (43-60) 

(mean, 95%CI)

p=0.23 (J-tip vs. Placebo)

p<0.005 (J-tip vs. routine care)

p<0.0053 (Placebo vs. routine care)
	Intention for further use

J-tip vs. Placebo:

77% vs. 64%

p>0.05 

Provider satisfaction:

J-tip vs. Placebo:

p>0.05 

Patient cooperation: 

J-tip vs. Placebo:

p>0.05
	parallel-group RCT


	
	
	
	
	
	routine care
	47

Male:

40%
	
	
	
	
	
	
	

	14
	Inal et al.

2012

Turkey
	6-12

Treatment group: 9.20±1.96

Control group: 9.41±2.08
	Buzzy

(18g/15s)
	60

Male:

48.3%
	routine care
	60

Male:

56.7%
	21G
	FPS-R 0-10

(after)
	Phlebotomy station

Blood tests
	Dorsum of hand
	2.78±1.94 vs. 6.56±1.65

p=0.001
	Pain assessed by others:
By parent:

2.80±2.12 vs. 6.50±1.58

p=0.001

By observer:

2.70±1.87 vs. 6.40±1.59

p=0.001

Anxiety:

By parent:

1.61±0.99 vs. 3.36±0.99

p=0.001

By observer: 1.68±0.92 vs. 3.31±1.04

p=0.001

Success rate at the first attempt:

56 (93.3%) vs. 53 (88.3%)

p=0.34
	parallel-group RCT


	15
	Canbulat 

et al. 

2014

Turkey
	7-12

Treatment group: 8.25 ±1.51 

Control group:
8.61± 1.69
	Buzzy

(NR/NR)
	88

Male:

87.5%
	routine care
	88

Male:

85.2%
	NR
	WBFPRS 0-10, VAS 0-10

(after)
	NR/NR
	Dorsum of hand
	Pain Using WBFPS：
2.75±2.68 vs. 5.70± 3.31

p<0.001

Using VAS:

1.66± 1.95 vs. 4.09± 3.21

p<0.001
	Anxiety

By parent:

0.94±1.06 vs. 2.09±1.39

p<0.001

By observer:

0.92 ±1.03 vs. 2.14±1.34

p<0.001
	parallel-group RCT


	16
	Moadad 

et al. 

2016

Lebanon
	4-12

Treatment group：8.48± 2.84

Control group：8.95 ± 2.74
	Buzzy

(NR/NR)
	25

Male:

52%
	routine care
	23

Male:

47.8%
	24G
	WBFPRS 0-10

(during)
	Pediatric unit and children's cancer center

/Cardiac diagnoses or cancer
	Dorsum of hand
	2.31 ± 2.46 vs. 4.38 ± 2.93, p=0.011
	Pain assessed by others:
By parent:

3.50 ± 2.86 vs. 4.95 ± 3.22, p=0.114

By observer:

3.04± 2.62 vs. 4.90 ± 2.22, p=0.014

Procedure time:

44.92±48.68 vs. 62.43±60.05, p>0.05
	parallel-group RCT


	17
	Inal et al. 

2017

Turkey
	6-12

Treatment group：9.1 ± 2.0

Control group：9.3 ± 2.1
	Buzzy

(NR/NR)
	55

Male:

49.1%
	routine care
	56

Male:

55.4%
	21G
	FPS-R 0-10

(during)
	Depletion room

/Blood tests
	NR
	1.38 ± 1.3 vs, 4.46 ± 2.9

p<0.05
	Pain assessed by others:
By parent:

1.60 ± 1.4 vs. 4.60 ± 2.5

p<0.05

By observer:

1.49 ± 1.3 vs. 4.39 ± 2.7

p<0.05
Success rate at the first attempt:

51 (92.7%) vs. 50 (89.3%)

p=0.25
	parallel-group RCT


	18
	Lander 

et al.

1996
Cannada
	5-18

Total: 12.0±3.7
	EMLA cream
(2.5g/90min)
	128

Total

Male:

49.2%

	Placebo

(2.5g/90min)
	130
	NR
	VAS 0-100

(after)
	In-and out-patient pediatric areas

/Medical and surgical reasons
	Dorsum of hand, antecubital area


	14.0 ±23.6 vs. 35.8 ±31.7

p<0.05
	NR
	parallel-group RCT


	19
	Taddio 

et al.

2005

Canada
	5-17

Treatment group：6.7 ±5.1 

Control group：5.1 ±4.8
	lidocaine

cream 

(1g/30min)
	37

Male:

49.3%

	Placebo

(1g/30min)
	30

Male:

61.6%

	NR
	FPS-R 0-6

(after)
	Emergency department/

Medication administration, hydration or potentially required the above treatments
	Dorsum of hand (some)
	2.6±1 vs. 3.9±1.5

p=0.001
	Pain assessed by others:
By parent:

2.7±1.5 vs. 3.6 ±1.3

p< 0.001

By observer:

2.4±1.4 vs. 3.4 ±1.3

p< 0.001

Success rate at the first attempt:

51 (74%) vs. 40 (55%)

p=0.03

Difficulty of procedure:

2.7±0.9 vs. 2.8±1.0

p=0.66

Duration of procedure:

5.5±2.8 vs. 5.4±2.9

p=0.82

Adverse skin reaction:

Blanching:

20.3% vs. 17.8%

Erythema:

2.9% vs. 2.7%

Itchiness: 

0 vs. 2.7%

p=1.0
	parallel-group RCT


	20
	Kim et al.

1999

USA
	>7

Treatment group (mean, SD NR)：11.4 

Control group：10.6


	Lidocaine iontophoresis

(1ml/NR)


	22

Male:

45%

	Placebo

(1ml/NR)
	25

Male:

46%

	NR
	VAS 0-10

(after)
	Emergency department/NR
 
	Upper extremity
	0.5 (0–2) vs. 4 (2–8)

p=0.0002
	Success rate at the first attempt:

17(77% ) vs.
21(84%), p<0.05
Discomfort:

p>0.05 (calculated by researcher)

Intention for further use

By child:
p>0.05(calculated by researcher)

By parent:

p>0.05(calculated by researcher)

By operator:

p>0.05(calculated by researcher)

Adverse skin reaction:
 (Erythema,  papulae): 

5 vs. 2
p>0.05 (calculated by researcher)
	parallel-group RCT


	21
	Zempsky 

et al.

2004
USA
	5-17

Treatment group：10.2 ±3.6 

Control group：10.4 ±3.4
	Low dose lidocaine iontophoresis

(100mg/>10min)
	130

Male:

53.7%

	Placebo
	126

Male:

53.7%

	NR 
	FAS 0-1

(after)
	NR/NR
	NR
	0.36±0.26 vs. 0.51±0.27

p<0.001
	Pain assessed by others:
By parent:

0.45 ± 0.28 vs. 0.55 ± 0.25

p<0.018

Adverse skin reactions：

Erythema: 

p>0.05 

Edema:

p>0.05 
	parallel-group RCT
multicenter

	22
	Rose et al.

2002

USA
	6-17

Treatment group：11.6 ±3.3

Control group：11.7 ±3.3
	Lidocaine Iontophoresis

(NR/NR)
	40

Male:

57.5%

	Placebo

(NR/NR)
	19

Male:

57.9%

	NR 
	VAS 0-100

(after)
	NR/

Blood sampling
	Antecubital area


	7.0 (2.0-20.8) vs. 31.0 (12.0-48.0)

p=0.001
	Pain assessed by others:
By parent: 

3(0.8-7.2) vs. 20.0 (4.5-43.0)

p=0.002
By operator:

5.0(2.2-10.8) vs. 24.0 (9.0-47.0)

p<0.001

Satisfaction：
By child: 10.0(6.0-10.0) vs 7.0(5.0-9.0)

p=0.008

By parent: 10.0(10.0-10.0) vs 8.0(4.5-10.0)

p=0.012

By operator:

7.0(6.0-9.0) vs 6.0(5.0-7.0)

p=0.007

Adverse skin reactions：
Blanching: 36(90%) vs. 17(89.5%), p=0.95

Erythema:

22(55%) vs. 13(68.4%), p=0.33
	parallel-group RCT


	23
	Farion et al.

2008

Canada
	6-12

Treatment group：9.4±2.1

Control group：9.4±2.0
	Vapocoolant spray

(8-18cm/4-10s Mean6.9)
	40

Male:

58%
	Placebo
(NR/NR, Mean7.1)
	40

Male:

48%
	22G

24G
	VAS 0-100

(after)
	Emergency department/NR
	Dorsum of hand, antecubital area
	36.9±27.5 vs. 56.1±31.9

p<0.01
	Pain assessed by others:
By parent:

p=0.04 (favor vapocoolant)
By operator:

p=0.01 (favor vapocoolant)
By child life specialist:

p=0.03 (favor vapocoolant)

Satisfaction:
By parent:

p=0.07 (favor vapocoolant)

By operator:

p=0.33 (favor vapocoolant)

By Child life specialist:

P<0.01 (favor vapocoolant)

Difficulty of procedure:

p=0.02 (favor vapocoolant)

Success rate at the first attempt:

34 (85%) vs. 25 (62.5%), p=0.03
	parallel-group RCT


	24
	Sethna

 et al.

2006

USA
	3-17

Treatment group：8.0± 4.6 

Control group：7.7± 4.4
	Lidocaine/tetracaine heating patch
(70mg/70mg/20min)


	41

Male:

65%
	Placebo

(NR/20min)
	20

Male:

57%
	18G

20-23G
	Oucher 0-100

(after)
	NR

Blood sampling (some)
	Hand,
Antecubital area
	0 (0-35) vs. 60 (20-80) p<0.001
	Pain assessed by others:
By operator:

p<0.001

By observer:

p<0.001

Duration of procedure:

p=0.63

Adverse skin reactions 

Erythema: 

P=0.21

Edema:

P=0.19

Blanching:

P=1.00
	parallel-group RCT


	25
	Singer et al.

2008

USA
	3-17

Treatment group:
9.3±4.3 Control group:

10.8±4.5
	Lidocaine/tetracaine heating patch

(70mg/70mg)


	20

Male:

65%

	Placebo

(NR/NR)
	20

Male:

65%

	23G
	VAS 0-100

WBFPRS

(3-7y)

(after)
	Emergency department
	Dorsum of hand, antecubital fossa
	18 (1–40) vs. 35 (20–59)

p=0.04
	Pain assessed by others:
By operator :

50% vs. 15%
p=0.04

Satisfaction:

By operator:

75% vs. 45%
P=0.11

Success rate at the first attempt:

18 (90%) vs. 17 (85%)

p=1.0

Ease of procedure:

14 (70%) vs. 18 (90%)

p=0.24

Intention of further use:

15 (75%) vs.  11 (55%)

p=0.32

Adverse skin reactions:
Erythema: 

6 (30%) vs. 6 (30%)

p=1.0

Edema:

0 (0%) vs. 0 (0%)

p=1.0

Blanching:

0 (0%) vs. 0 (0%)

p=1.0


	parallel-group RCT


	26
	Ramsook

et al.

2001

USA
	3-18

Mean：
Treatment  group (mean, SD NR):9
Control group:
10
	Vapocoolant spray
(6inches/5s)
	114

Male:

44%
	Placebo
	108

Male:

47%
	NR
	WBFPRS 0-10 (<6y)

NRS 0-10 (>12y)

Both(6-12y)

(after)
	Emergency department/
Fluids or medication administration and diagnostic tests
	NR
	3-5 years:

6 vs. 6

p>0.05

6-12 years:

4 vs. 4

p>0.05

>12 years:

2 vs. 3

p>0.05
	Success rate at the first attempt:

78% vs. 85%

p>=0.05

Difficulty of procedure:

26%  vs. 9%

p=0.05

	parallel-group RCT


	27
	Akdas et al.
2014

Turkey
	5-12

Treatment group:
8.85 ± 2.15 

Control group:
8.85 ± 2.56
	EMLA cream
(2g/60min)
	20

Male:

50%
	Placebo

(2g/60min)
	20

Male:

40%
	22G
	VAS 0-10

(during)
	Inpatient/

Elective surgery preparation
	Dorsum of hand
	1.00 ± 0.79 vs. 2.55 ± 2.74

p<0.05
	Adverse skin reactions:
Itching: 

2 (10 %) vs. 0 (0%)

p>0.05 (calculated by researcher)

Blanching:

9 (45 %) vs. 0 (0%)

p<0.05 (calculated by researcher)
Itching/blanching:

5 (25 %) vs. 0 (0%)

p<0.05 (calculated by researcher)
	parallel-group RCT


	28
	Migal et al.

2005

Poland
	3-18

Total: 10(3-18)
	Needle-free lidocaine injection system (ALGRX) 

(0.25mg,0.5mg/ 2-3min)
	32/32

Total
Male:

50%

	Placebo
	33
	20G-21G
	FPS-R 0-10

VAS 0-10

(after)
	NR/NR
	Antecubital area
	FPS (0.25mg vs. 0.5mg vs. placebo):

1.31±2.36 vs. 1.31±2.01 vs. 2.06±2.71

VAS (0.25mg vs. 0.5mg vs. placebo):

0.68±1.14 vs. 0.52±1.14 vs. 1.12±1.37


	NR
	parallel-group RCT


	29
	Zempsky

et al.

2008
USA
	3-18

Treatment group (median):

3-7y:4

8-12y:

11

12-18y:15

Control group:

3-7y:5

8-12y:

10

12-18y:15
	Needle-free lidocaine injection system (ALGRX)
(0.5mg)
	152

Total
Male:

54%
	Placebo
	155

Male:

51%
	NR
	WBFPRS 0-5

VAS 0-100
	Outpatient/

Blood work
	Dorsum of hand
	WBFPS

3 to 7 years: 

1.52±1.83 vs. 2.42±2.12

p=0.024

8 to 12 years:

0.98±1.13 vs. 1.4±1.22, p=0.073

VAS

8 to 12 years: 

10.9±19.96 vs. 17.86±22.06

p=0.097

13 to 18 years:  14.08±18.04 vs. 23.41±22.07

p=0.023
	Adverse skin reactions :
Erythema: 

19% vs. 3%, p<0.05 (calculate by researcher)

Edema:

3% vs. 1%, p>0.05 (calculate by researcher)
	parallel-group RCT


	30
	Romsing 

et al.

1999

Denmark
	3-15


	Amethocaine

(1g/45min)
	40


	EMLA cream

(2g/60min)
	20
	22G
	PCT 0-4

(during)
	NR/Surgery
	Dorsum of hand 
	1 (0–1) vs. 1 (1–1.75)

p<0.02
	No difference in the ease of cannulation (No data reported)

Adverse skin reactions :
Erythema: 

5 vs. 0

p=0.159 (calculated by researcher)

Edema or itching:

0 vs. 0

p>0.05
	parallel-group RCT


	31
	Meiri et al.

2016

Israel
	2-10

Total: 5.3±2.5
	EMLA cream
(NR/50min)
	36

Total
Male:

53%
	routine care 
	31
	NR
	VAS 0-10

(NR)
	Emergency room, inpatient ward/Blood sampling or line insertion for clinical reasons
	NR
	2.9±3.3 vs. 5.3±3.8, p<0.05


	Pain assessed by others:

By parent:

3.2±3.5 vs. 5.2±3.2

p<0.05

Anxiety evaluated:

By parent:

5.6±3.4 vs. 6.3±3.3

p>0.05

Duration of procedure:

63.2±11.4 vs.  5.0±3.8

p<0.05

Total cry duration

2.4±2.9 vs. 3.8±5.4

p>0.05


	parallel-group RCT


	32
	Erdogan 

et al. 

2021

Turkey
	7-12y

Treatment group:  9.44±1.66

Control group: 9.38 ±1.63
	Buzzy

(NR/60s before and during the procedure)
	36

Male:

47.2%
	routine care
	34

Male:

47.1%
	21G
	VAS 0-10

WBFPRS

0-10

(after)
	Venipuncture unit/Blood work
	Antecubital area
	VAS: 

2.2±2.0 vs. 5.2±2.8
p<0.001
WBFPS:

0.9±0.9 vs. 2.5±1.7
p<0.001
	Pain assessed by others:
By parent:

0.8±0.9 vs. 3.3±1.3
p<0.001

By researcher(observer):

0.8±0.9 vs. 3.5±1.1
p<0.001

Fear evalusted:
By parent:

0.5±0.6 vs. 2.6±1.3
p<0.001

By researcher:

0.5±0.6 vs. 2.8±1.0
p<0.001
	parallel-group RCT


	33
	Tork et al.
2017

Egypt
	7-12y

Treatment group:

8.9 ± 2.2
Control group:

9.3 ± 1.2

	Buzzy

(NR/immediately before the procedure)
	45

Male:

46.7%
	routine care
	45

Male:

55.6%
	NR
	FPS-R 0-10

(after)
	Emergency department/Blood tests or requiring venous access
	Hand,  antecubital fossa, forearm, other
	1.90±1.34 vs. 4.15±1.29
p<0.05
	Pain assessed by others:
By parent:

1.37±1.70 vs. 4.78±1.50
p<0.05

By observer:

1.75±1.71 vs. 3.62±1.76
p<0.05

Anxiety evaluated:
By parent:

1.21±1.12 vs. 2.04±1.28
p>0.05

By observer:

0.61±0.19 vs. 3.17±1.91
p>0.05
	parallel-group RCT


	34
	Yilmaz 

et al.

2021

Turkey
	8-16

Treatment 1 group:

12.86 ±
 3.10 Treatment 2 group:

12.76± 
 3.01

	Buzzy
	30

Male:

40%
	routine care
	30

Male:

56.7%
	24G
	WBFPRS

0-10

(after)
	Medicine clinic
	Dorsum of hand
	1.36± 1.12 vs. 1.33± 1.15
	Pain assessed by others:

By observer:

1.36±1.06 vs.1.30± 1.23

P=0.664

Anxiety:

Self-reported:
0.80 ±1.03 vs. 0.96±1.18

P = 0.248

observer-reported:

0.83±0.98 vs. 1.23± 1.25

P = 0.213


	parallel-group RCT


	35
	Spanos 

et al.

2008

USA
	8-15

Treatment 1 group: 12±2.4

Treatment 2 group：12±2.2
	Needle-free lidocaine injection system(J-tip) (0.2ml/5min)
	35

Male:

51%
	lidocaine cream
(NR/30min)
	35

Male:

49%
	NR
	VAS 0-100

(after)


	Pediatric emergency department/

NR
	Dorsum of hand
	17.3±26.7 (median 4) vs. 44.6±35.1 (median 39)

p < 0.001
	Anxiety:
by patient: 

46.7±34.0vs. 35.9±36.7 

p =0.21

 by observer:

33.0 ±27.2 vs.
26.1 ±17.7

P= 0.50
Difficulty of procedure:

2.0±1.1 vs. 2.3±1.3 

p=0.27

Satisfaction: 

by nurse:
2.0±1.3 vs. 2.5±1.5

p=0.15

Success rate at the first attempt:

22 (63%) vs. 19 (54%)

p=0.47
	parallel-group RCT


	36
	Potts et al.

2017

USA
	4-18

Treatment 1 group:

8.14 (6.3, 11.3)

Treatment 2 group: 8.42 (6.2, 12.0)
	Buzzy

(NR/NR)
	114

Male:

53.5%
	lidocaine cream
(NR/NR)
	110

Male:
52.7%
	NR
	FPS-R 0-10

(after)
	Emergency department/NR
	Dorsum of hand, antecubital area, forearm, other sites
	2.00 (0, 6.0) vs. 2.00 (0, 6.0) (median, IQR): 

p>=0.05
	Completion time :

3.0 (2, 4) vs. 40.5 (34.5, 48.0) (median, IQR), p<0.0001

Satisfaction

 (by caregiver, nurse): p>0.05
Success rate at the first attempt:

90% vs. 89%

p>0.05

Anxiety: 

p=0.78
	parallel-group RCT


	37
	Gahlawat

et al.
2021

India
	3-18

Treatment group:

8.80 ± 2.90 
Control group:

8.10 ±2.41

	Buzzy

（60s/5cm）
	30

Male：

77%
	routine care
	30

Male：73%
	NR
	WBFPRS

0-10

(during and after)
	Pediatric ward:

IV 
medication and infusion

	Dorsum of hand,Antecubital area

	2.80 ± 1.86 vs 7.47 ± 2.40


	Pain assessed by others:

By researcher(observer):

4.00 ± 2.46 vs. 
7.67 ± 2.57
Success rate at the first attempt:

28 (93%) VS.
24 (80%)

P＞0.05

anxiety:

1 (0-2) vs.2 (0-3)


	parallel-group RCT


	38
	Sivri

et al.

2023

Germany


	6-12

Treatment group:

9.13 ± 2.25 

Control group:

8.78 ± 2.00


	Buzzy

(30s)
	32

Male:

46.9%
	routine care
	32

Male:

53.1%
	21G
	FPS-R

0-10
(after)

	rheumatology polyclinic

blood specimen collection


	ante


cubital fossa


	0.88 ± 1.13 vs 2.38 ± 2.00


	Pain assessed by others:

By researcher(observer):

0.81 ± 1.00 vs 2.69 ± 2.01

by patient:

0.75 ± 0.98 vs 2.69 ± 2.01

Fear evalusted:

self
reported:

0.31 ± 0.47 vs 1.50 ± 1.39

By parent:

0.34 ± 0.48 vs 1.69 ± 1.42

By researcher:

0.31 ± 0.54 vs 1.72 ± 1.4
	parallel-group RCT


	39
	Sivri

et al.

2023

Germany


	9-12

Treatment group:

10.45 ± 1.55
Control group:

10.38 ± 1.28


	Buzzy

(30s)
	60

Male:
43.3%
	routine care
	61

Male：

54.1%
	21G
	VAS0-10
FPS-R0-10
(after)
	Emergency Care

blood collection


	Left arm
	VAS:

1.07 ± 2.10 vs 2.98 ± 3.10

FPS-R：

1.07 ± 2.10 vs 2.98 ± 3.11


	
	parallel-group RCT


	40
	Thomas et al.
2023

India
	6-12
Treatment group:

8.35±2.08
Control group:

8.1±1.45


	Lidocaine cream

(45Min)
	20

Male:

35%
	Routine care
	20

Male:

35%
	22G-

24G
	VAS0-10
(after)
	paediatric ward, intensive care unit, or emergency room
NR
	NR
	5.55 ± 1.10 vs 6.15 ± 1.57


	
	parallel-group RCT



CAS: the Color Analog Scale

FAS: the Facial Affective Scale

FPS-R: the Facial Pain Scale-Revised

NRS: the Numeric Rating Scale

Oucher: the Oucher Scale

PCT: the Poker Chip Tool
VAS: the Visual Analog Scale

WBFPS: the Wong-Baker Pain Faces Scale

NR: Not reported

IQR: Interquartile range

8~
