Online Appendix A. Search strategy
	Database 
	Strategy 

	Medline 
(OVID) 
1946- 
	((Intrauterine OR intra-uterine) ADJ5 (contracept* OR device* OR system*)) OR IUD* OR IUCD* OR IUS OR mirena OR skyla OR paragard OR Copper T380 OR CuT380 OR Copper T380a OR CuT380a OR kyleena OR liletta OR copper 7 OR copper T200B 
AND 
Insert* OR implant* OR placement OR initiation 
AND 
trial* OR rct* OR random* OR double blind* OR single blind* OR controlled OR control group* 
 

	Embase 
(OVID) 
1947- 
	((Intrauterine OR intra-uterine) ADJ5 (contracept* OR device* OR system*)) OR IUD* OR IUCD* OR IUS OR mirena OR skyla OR paragard OR Copper T380 OR CuT380 OR Copper T380a OR CuT380a OR kyleena OR liletta OR copper 7 OR copper T200B 
AND 
Insert* OR implant* OR placement OR initiation 
AND 
trial* OR rct* OR random* OR double blind* OR single blind* OR controlled OR control group* 
not pubmed/medline 

	CINAHL 
(Ebsco) 
	((Intrauterine OR intra-uterine) N5 (contracept* OR device* OR system*)) OR IUD* OR IUCD* OR IUS OR mirena OR skyla OR paragard OR “Copper T380” OR CuT380 OR “Copper T380a” OR CuT380a OR kyleena OR liletta OR “copper 7” OR “copper T200B” 
AND 
Insert* OR implant* OR placement OR initiation 
AND 
trial* OR rct* OR random* OR “double blind*” OR “single blind*” OR controlled OR “control group*” 
exclude Medline records 

	Cochrane Library 
 
	(((Intrauterine OR intra-uterine) NEAR/5 (contracept* OR device* OR system*)) OR IUD* OR IUCD* OR IUS OR mirena OR skyla OR paragard OR “Copper T380” OR CuT380 OR “Copper T380a” OR CuT380a OR kyleena OR liletta OR “copper 7” OR “copper T200B”):ti,ab 
AND 
(Insert* OR implant* OR placement OR initiation):ti,ab 
AND 
(trial* OR rct* OR random* OR “double blind*” OR “single blind*” OR controlled OR “control group*”):ti,ab 

	Clinicaltrials.gov 
	“Intrauterine device” OR “intrauterine system” OR “intrauterine contraceptive” OR “intra-uterine device” OR “intra-uterine system” OR “intra-uterine contraceptive” OR IUD* OR IUCD* OR IUS OR mirena OR skyla OR paragard OR “Copper T380” OR CuT380 OR “Copper T380a” OR CuT380a OR kyleena OR liletta OR “copper 7” OR “copper T200B” 
AND 
Insert* OR implant* OR placement OR initiation 
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Online Appendix B.  Grading of Recommendations Assessment, Development and Evaluation (GRADE) evidence review ratings for systematic review on smooth muscle relaxants for intrauterine device placement
	Outcome
	Number of studies
	Study design
	Risk of Bias
	Inconsistency
	Imprecision
	Indirectness
	Number of patients: treatment
	Number of patients: comparison
	Effect
	Certainty

	Topical smooth muscle relaxants vs. placebo

	Patient Pain

	Pain during tenac-ulum place-ment
	2a; 1,2
	RCT
	Not serious
	Not serious
	Very seriousb
	Not serious
	25
	23
	No significant difference in pain scores for 2 studies
	Low

	Pain during IUD place-ment
	2a; 1,2
	RCT
	Not serious
	Not serious
	Very seriousb 
	Not serious
	25
	23
	No significant difference in pain scores for 2 studies
	Low

	Highest level of pain after IUD place-ment and before clinic discharge
	2a; 1,2
	RCT
	Not serious
	Not serious
	Very seriousb 
	Not serious
	25
	23
	No significant difference in pain scores for 2 studies
	Low

	Provider Ease of Placement

	Easy place-ment
	2a; 1,2
	RCT
	Not serious
	Not serious
	Very seriousb 
	Not serious
	25
	23
	No significant difference in ease of placement for 2 studies
	Low

	Need for Adjunctive Placement Measures

	Cervical dilation
	2a; 1,2
	RCT
	Not serious
	Not serious
	Very seriousb 
	Not serious
	25
	23
	No significant difference between groups
	Low

	Local anesthetic
	11,2
	RCT
	Not serious
	Not serious
	Very seriousb 
	Not serious
	13
	11
	No participants received local anesthetic 
	Low

	Placement Success

	Place-ment success
	2a; 1,2
	RCT
	Not serious
	Not serious
	Very seriousb 
	Not serious
	25
	23
	No significant difference (all participants had successful placements in both groups)
	Low

	Patient Satisfaction with Procedure

	Patient satis-faction
	2a; 1,2
	RCT
	Not serious
	Not serious
	Very seriousb 
	Not serious
	25
	23
	No significant difference in 2 studies
	Low

	Side Effects

	Nausea
	2a; 1,2
	RCT
	Not serious
	Not serious
	Very seriousb 
	Not serious
	25
	23
	No significant difference between groups
	Low

	Vomiting
	2a; 1,2
	RCT
	Not serious
	Not serious
	Very seriousb 
	Not serious
	25
	23
	No significant difference between groups
	Low

	Diarrhea
	2a; 1,2
	RCT
	Not serious
	Not serious
	Very seriousb 
	Not serious
	25
	23
	No significant difference between groups
	Low

	Adverse Events

	Vasovagal reaction
	2a; 1,2
	RCT
	Not serious
	Not serious
	Very seriousb 
	Not serious
	25
	23
	1 study had 2 participants in treatment group experience vasovagal reactions; none reported in other study
	Low

	Drotaverine+mefenamic acid vs. placebo

	Patient Pain

	Pain during IUD place-ment
	13
	RCT
	Seriousc
	Not serious
	Very seriousb 
	Not serious
	31
	25
	Treatment group had lower mean±SD pain scores vs. placebo group (2.32±1.137 vs. 4.32±1.676, p=0.001)
	Very Low

	Highest level of pain after IUD place-ment and before clinic discharge
	13
	RCT
	Seriousc
	Not serious
	Very seriousb 
	Not serious
	31
	25
	Treatment group had lower mean±SD pain scores vs. placebo group (1.28±0.59 vs. 2.01±0.93, p=0.001)
	Very Low

	Placement Success

	Place-ment success
	13
	RCT
	Seriousc
	Not serious
	Very seriousb 
	Not serious
	31
	25
	No difference (all participants had successful placements in both groups)
	Very Low

	Isonicotinic acid hydrazide (INH) vs. placebo

	Patient Pain

	Pain during tenac-ulum place-ment
	2a; 4,5
	RCT
	Not serious
	Not serious
	Not serious
	Not serious
	210
	210
	Lower median pain VAS scores in treatment groups vs. placebo groups (2 vs. 4 cm, p<0.01; 3 vs. 5 cm, p=0.0001)
	High

	Pain during IUD place-ment
	2a; 4,5
	RCT
	Not serious
	Not serious
	Not serious
	Not serious
	210
	210
	Lower mean pain VAS scores in treatment groups vs. placebo groups (3.9 vs. 5.3 cm, p<0.01; 3.97 vs. 6.42 cm, p=0.0001)
	High

	Highest level of pain after IUD place-ment and before clinic discharge
	2a; 4,5
	RCT
	Not serious
	Not serious
	Not serious
	Not serious
	210
	210
	Lower median pain VAS scores in treatment groups vs. placebo groups (2 vs. 3 cm, p<0.01; 2 vs. 4 cm, p=0.0001)
	High

	Provider Ease of Placement

	Easy place-ment
	2a; 4,5
	RCT
	Not serious
	Not serious
	Not serious
	Not serious
	210
	210
	Lower median ease of insertion (indicating easier insertions) VAS scores in treatment groups vs. placebo groups (3 vs. 5 cm, p<0.01; 3 vs. 6 cm, p=0.0001)
	High

	Need for Adjunctive Placement Measures

	Cervical dilation
	14
	RCT
	Seriousd
	Not serious
	Not serious
	Not serious
	100
	100
	Fewer participants in treatment group required dilation vs. placebo group in second study (7.3% vs. 16.5%, p=0.01)
	Moderate

	Analgesia
	2a; 4,5
	RCT
	Not serious
	Not serious
	Not serious
	Not serious
	210
	210
	Fewer participants in treatment groups requested analgesia vs. placebo groups (4.5% vs. 24.5%; 7% vs. 25%, p-values not reported)
	High

	Placement Success

	Place-ment success
	2a; 4,5
	RCT
	Not serious
	Not serious
	Not serious
	Not serious
	210
	210
	First study: no difference (all participants had successful placements); Second study: 2 failed placements in treatment group and 4 failed placements in placebo group (p=0.594)
	High

	Patient Satisfaction with Procedure

	Patient satis-faction
	2a; 4,5
	RCT
	Not serious
	Not serious
	Not serious
	Not serious
	210
	210
	Higher mean satisfaction VAS scores in treatment groups vs. placebo groups (8.1±0.6 vs. 5.5±0.7, p<0.01; data not reported, p=0.0001)
	High

	Side Effects

	Nausea
	2a; 4,5
	RCT
	Not serious
	Not serious
	Not serious
	Not serious
	210
	210
	No significant difference between groups
	High

	Vomiting
	2a; 4,5
	RCT
	Not serious
	Not serious
	Not serious
	Not serious
	210
	210
	No significant difference between groups
	High

	Diarrhea
	2a; 4,5
	RCT
	Not serious
	Not serious
	Not serious
	Not serious
	210
	210
	No significant difference between groups
	High

	Abdom-inal pain/
cramping
	2a; 4,5
	RCT
	Not serious
	Not serious
	Not serious
	Not serious
	210
	210
	No significant difference between groups
	High


IUD, intrauterine device; RCT, randomized clinical trial; SD, standard deviation
Footnotes
aEffect includes separate results from multiple studies examining the same outcome.
bImprecision is considered very serious due to the small total sample size (<100).
cRisk of bias is considered serious due to the lack of information regarding allocation concealment.
dRisk of bias is considered serious because of no information on outcome measurement. 
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