Supplementary Table 1. Study characteristics.
	Reviewed topic
	Author and year
	Study type
	Setting
	Population
	Intervention
	Comparator
	Outcome in overall population
	Outcome in nulliparous women
	Outcome in parous women
	Overall risk of bias

	Infection
	Alton 2012 [1]
	RC
	Paediatric and adolescent gynaecology private practice and hospital-based clinic
USA
n=233
(71 nulliparous)
	Females from menarche to 21 at the time of insertion
	LNG-IUS or copper IUD
	NA
	NR
	Infections 3%
	Infections 4.7%
	High

	
	Andersson 1994 [2]
	RCT
	Clinics
Sweden
n=2758
(0 nulliparous)
	Women 18-38 with at least one prior pregnancy
	LNG-IUS
	Nova-T
	Removal rate for PID:
LNG-IUS 0.3
Nova-T 2.2
p<0.01
	NA
	Removal rate for PID:
LNG-IUS 0.3
Nova-T 2.2
p<0.01
	High

	
	Aoun 2014 [3]
	RC
	Medical centres
USA
n=2523
(273 nulliparous)
	Women aged 13-35
	LNG-IUS or copper IUD
	NA
	Infection 4%
	NR
	NR
	High

	
	Bayer 2012 [4]
	RC
	University and Planned Parenthood
USA
n=307
(238 nulliparous)
	Adolescent females <19
	IUCD
	NA
	PID 4.6%
Cervicitis 2.3%
(of those followed up, n=172)
	STI/PID 9.4%
	STI/PID 2.9%
	High

	
	Calzolari 1992 [5]
	RC
	Analysis of unfavourable outcomes from a family planning clinic
USA
n=137
(46 nulliparous)
	Women with expulsion or removal of IUCD before recommended period
	IUCD
	NA
	PID 24%
(of all women with complications)
	PID 28.2%
(of all women with complications)
	PID 21.9%
(of all women with complications)
	High

	
	Drake 2015 [6]
	RC
	Obstetrics and gynaecology clinic in a university
USA
n=283
(7 nulliparous)
	Women who underwent IUCD placement for contraceptive reasons
	LNG-IUS
	NA
	History of PID 2.1%
PID post-placement 0.7%
	NR
	NR
	High

	
	Lete 1998 [7]
	CS
	Family planning clinic
Spain
n=2307
(227 nulliparous)
	Women seeking IUCD for contraception
	Copper IUD (Nova-T)
	NA
	PID 1.2%
	PID 1.6%
	PID 1.1%
	High

	
	Rossiter 2012 [8]
	RC
	Gynaecology clinic
USA
n=108
(3 nulliparous)
	Women aged 15-21 who had LNG-IUS or copper IUD inserted
	LNG-IUS or copper IUD
	NA
	PID 2.8%
UTI 5.6%
	NR
	NR
	High

	
	Veldhuis 2004 [9]
	RC
	General practice
Netherlands
n=461
(142 nulliparous)
	Women who had one or more IUCDs inserted
	IUCD
	NA
	PID 0-0.3% per year
	PID 0-0.7% per year
	PID 0-0.5% per year
	High

	
	Weisberg 2015 [10]
	PC
	NR
China, Australia, Korea
n=925
(59 nulliparous)
	Women aged 18-40 requesting contraception
	LNG-IUS 13.5 mg
	NA
	0%
	0%
	0%
	High

	Pain
	Allen 2014 [11]
	PC
	Hospital
USA
n=98
(49 nulliparous or caesarean deliveries)
	Women 18-50 with no prior IUCD use
	LNG-IUS or copper IUD
	NA
	NR
	Pain during insertion 51.229.2
(100 mm VAS)
	Pain during insertion 34.731.6
(100 mm VAS)
p=0.009
	Moderate

	
	Bednarek 2015 [12]
	RCT
	University medical centres
USA
n=202
(73 nulliparous, 101 ibuprofen)
	Women ≥18 requesting a first trimester uterine aspiration for induced or spontaneous abortion who desired an IUCD
	Ibuprofen 800 mg prophylactically
	Placebo
	Pain during insertion 43.425.9
(100 mm VAS)
Placebo arm
	Pain during insertion 56.426.3
(100 mm VAS)
Placebo arm
	Pain during insertion 36.322.9
(100 mm VAS)
Placebo arm
	Low

	
	Brockmeyer 2008 [13]
	PC
	Sexual health clinic
UK
n=117
	Women who attended clinic for routine insertion of an IUCD aged 16-30
	LNG-IUS or copper IUD
	NA
	Most women described pain as ‘period pain’ (62%), severe abdominal pain (14%)
	NR
	NR
	High

	
	Brown 2014 [14]
	RC
	Urban women’s health clinic
Canada
n=354
	Chart review of IUCD insertions
	LNG-IUS or copper IUD
	NA
	NR
	Pain during insertion 28NR
(100 mm VAS)
	Pain during insertion 17NR
(100 mm VAS)
p=0.003
	High

	
	Calzolari 1992 [5]
	RC
	Analysis of unfavourable outcomes from a family planning clinic
USA
n=137
(46 nulliparous)
	Women with expulsion or removal of IUCD before recommended period
	IUCD
	NA
	Pelvic pain 15%
	NR
	NR
	High

	
	Dijkuizen 2011 [15]
	RCT
	Outpatient gynaecology department of hospitals
Netherlands
n=270
(95 nulliparous; 136 with misoprostol)
	Women aged 18 who were having an IUCD inserted
	Misoprostol
	Placebo
	4628 mm with misoprostol
4027 mm with placebo
(100 mm VAS)
	5925 mm with misoprostol
5423 mm with placebo
(100 mm VAS)
	3326 mm with misoprostol
2624 mm with placebo
(100 mm VAS)
	Low

	
	Edelman 2011 [16]
	RCT
	University
USA
n=40
(40 nulliparous,17 with misoprostol)
	Nulliparous women aged 18-45 requesting IUCD
	Misoprostol
	Placebo
	6521 mm with misoprostol
5521 mm with placebo
(100 mm VAS)
	6521 mm with misoprostol
5521 mm with placebo
(100 mm VAS)
	NA
	Low

	
	Espey 2014 [17]
	RCT
	University
USA
n=82 (82 nulliparous)
	Nulliparous women aged ≥14
	Misoprostol
	Placebo
	5820 mm misoprostol
5920 mm with placebo
(100 mm VAS)
	5820 mm misoprostol
5920 mm with placebo
(100 mm VAS)
	NA
	Low

	
	Harrison-Woolrych 2002 [18]
	PC
	University
New Zealand
n=13,152
(approx. 9% nulliparous)
	Women having Cu375 inserted between 1991 and 2001
	Copper IUD (Cu375)
	NA
	0.95% experienced pain on insertion
	-

	RR 3.2 (95% CI 2.3, 4.4) for adverse reactions to insertion favouring parous
	High

	
	Heijden 2014
	RCT
	Medical centre
Netherlands
n=111
(approximately 50% nulliparous)
	Women planned for LNG-IUS for contraception or menorrhagia
	LNG-IUS inserted during menstruation
	LNG-IUS inserted after menstruation
	NR
	70±NR mm
(100 mm VAS)
	37NR mm
(100 mm VAS)
	Unclear

	
	Hubacher 2006 [19]
	RCT
	Ministry of Health facilities
Chile
n=2019
	Women aged 18-49 who had never used an IUCD
	Ibuprofen
	Placebo
	NR
	273 mm
(100 mm VAS)
	191 mm
(100 mm VAS)
	Low

	
	Kaislasuo 2014 [20]
	PC
	Centralised family planning clinic
Finland
n=165
	Nulligravid women seeking contraception
	IUCD (LNG-IUS or copper IUD)
	NA
	Mild pain (11.2%)
Moderate pain (30.4%)
Severe pain (56.5%)
	Mild pain (11.2%)
Moderate pain (30.4%)
Severe pain (56.5%)
	NR
	High

	
	Krishnan 2011 [21]
	RCT
	University
USA
n=50
	Women seeking IUCD
	1% lidocaine
	No intervention
	52.527.5 mm (100 mm VAS) (for no intervention)
	NR
	NR
	Unclear

	
	Lathrop 2013 [22]
	RCT
	University
USA
n=73
(all nulliparous)
	Women aged ≥18, with no previous birth
	Misoprostol
	Placebo
	46 (11-92) mm for misoprostol
34 (0-86) for placebo (100 mm VAS)
	NR
	NR
	Low

	
	Maguire 2012 [23]
	RCT
	University
USA
n=197
(30% nulliparous)
	Women aged 18-45 seeking IUCD
	2% lidocaine
	Placebo
	50.931 (overall) (100 mm VAS)
	NR
	NR
	Low

	
	Marions 2011 [24]
	PC
	Family planning clinic
Sweden
n=224
(244 nulliparous)
	Nulliparous women aged 15-54
	IUCD (copper IUD or LNG-IUS)
	NA
	None 8.5%
Moderate 72.3%
Severe 17.4%
	None 8.5%
Moderate 72.3%
Severe 17.4%
	NA
	High

	
	McNicholas 2012 [25]
	RCT
	University
USA
n=200
(100 nulliparous)
	Women aged 18-45 presenting to contraceptive CHOICE project for IUCD
	2% lidocaine
	Placebo
	NR
	70NR mm (placebo)
(100 mm VAS)
	50NR (placebo)
(100 mm VAS)
p<0.01
	Low

	
	Micks 2014 [26]
	RCT
	University and Planned Parenthood
USA
n=24
(24 nulliparous)
	Women aged 18-45 requesting LNG-IUS with no prior IUCD
	0.5 mg nitroglycerin
	Placebo
	53.928.1 mm (placebo)
(100 mm VAS)
	53.928.1 mm (placebo)
(100 mm VAS)
	NA
	Low

	
	Mody 2012 [27]
	RCT
	Obstetrics and gynaecology practice
USA
n=50
(17 nulliparous)
	Women seeking IUCD placement
	1% lidocaine
	No block
	52.527.5 mm (no block)
(100 mm VAS)
	NR
	NR
Trend towards more pain in nulliparous (p=0.06)
	High

	
	Mohammad-Alizadeh-Charandabi 2010 [28]
	RCT
	Health centre
Iran
n=96
	Women referred for IUCD placement
	2% lidocaine gel
	Placebo gel
	34NR mm (overall)
(100 mm VAS)
	NR
	NR
Vaginal delivery was predictive for lower pain score (p=0.003)
	Low

	
	Oloto 1997 [29]
	RCT
	Community family planning clinic
UK
n=102
(42 nulliparous)
	Women attending community family planning clinics for IUCD
	2% lidocaine gel
	Inert gel or no pretreatment
	Pain score 0-10 scale
1-2, 10.3%
3-4, 60.3%
5-7, 29.3%
	NR
	NR
	High

	
	Rapkin 2014
	RCT
	University
USA
n=NR
	Nulliparous women seeking IUCD
	1% lidocaine gel
	Placebo gel
	56NR mm (placebo)
(100 mm VAS)
	56NR mm (placebo)
(100 mm VAS)
	NA
	High

	
	Santos 2013 [30]
	PC
	University
Brazil
n=74
(23 nulligravid, 28 with prior caesarean section, 23 parous)
	Women requesting LNG-IUS for contraceptive purposes
	LNG-IUS
	NA
	NR
	6621 mm (nulliparous) (100 mm VAS)
	5924 mm
	High

	
	Swenson 2012 [31]
	RCT
	University
USA
n=108
	Women aged ≥18 seeking IUCD with no prior pregnancy
	400 μg misoprostol
	Placebo
	56.93.0 mm (placebo)
(100 mm VAS)
	56.93.0 mm (placebo)
(100 mm VAS)
	NA
	Low

	
	Turok 2013 [32]
	Meta-analysis
	University
USA
n=5 trials, 363 women
	Eligible RCTs randomising nulliparous women to 400 μg misoprostol or placebo 
	400 μg misoprostol
	Placebo
	49.624.6 mm (placebo)
(100 mm VAS)
	49.624.6 mm (placebo)
(100 mm VAS)
	NA
	Unclear

	
	Vitti 2012 [33]
	RCT
	University
Brazil
n=80
	Women aged 18-40 seeking LNG-IUS without previous vaginal delivery, or nulliparous
	Ibuprofen
	2% lidocaine
	4626 mm (ibuprofen)
(100 mm VAS)
	4626 mm (ibuprofen)
(100 mm VAS)
	NA
	High

	Insertion
	Bahamondes 2011 [34]
	RC
	University
Brazil
n=636
(159 nulliparous)
	Women requesting LNG-IUS
	LNG-IUS
	NA
	Insertion failure
3 (0.5%)
	Insertion failure
1 (0.6%)
	Insertion failure
2 (0.4%)
	High

	
	Bayer 2012 [4]
	RC
	University and Planned Parenthood
USA
n=277
(220 nulliparous)
	Adolescent females <19
	IUCD
	NA
	Insertion failure
8 (2.8%)
	Insertion failure
8 (3.6%)
	Insertion failure 0 (0%)
	High

	
	Dermish 2013 [35]
	PC
	Planned Parenthood
USA
n=197
(138 nulliparous)
	Women aged 18-30 seeking contraception
	Copper IUD
	NA
	Insertion failure
35 (17.8%)
	Insertion failure
27 (19.6%)
	Insertion failures
8 (13.6%)
	High

	
	Farmer 2003 [36]
	RC
	Family planning clinic
UK
n=548
(103 nulliparous)
	Women seeking IUCD at family planning clinics
	IUCD
	NA
	Insertion failure
32 (5.9%)
	NR
	NR
	High

	
	Harrison-Woolrych 2002 [18]
	PC
	University
New Zealand
n=13,152
(approx. 9% nulliparous)
	Women having Cu375 inserted between 1991 and 2001
	Copper IUD (Cu375)
	NA
	Insertion failure
76 (0.44%)
	NR
	NR
	High

	
	Harvey 2012 [37]
	PC
	Family planning clinic
Australia
n=996
(125 nulliparous)
	Women seeking IUCD at family planning clinics
	IUCD
	NA
	Insertion failure
45 (4.5%)
	Insertion failure
14 (11.2%)
	Insertion failure
17 (2.3%)
	High

	
	Lassner 1995 [38]
	RCT
	Clinic
USA
n=1711
(263 nulliparous)
	Women seeking IUCD
	Copper IUD inserted by nurse
	IUCD inserted by doctor
	Insertion failure
39 (2.3%)
	Insertion failure
21 (8.0%)
	Insertion failure
18 (1.2%)
	High

	
	Lete 1998 [7]
	CS
	Family planning clinic
Spain
n= 2307
(227 nulliparous)
	Women seeking IUCD
	Copper IUD (Nova-T)
	NA
	NR
	NR
	NR
	High

	
	Santos 2013 [30]
	PC
	University
Brazil
n=74
(23 nulligravid, 28 with prior caesarean section, 23 parous)
	Women requesting insert of LNG-IUS for contraceptive purposes
	LNG-IUS 
	NA
	Insertion failure
0 (0.0%)
	Insertion failure
0 (0.0%)
	Insertion failure
0 (0.0%)
	High

	
	Teal 2015 [39]
	RC
	Family planning clinic
USA
n=1177
	Adolescent women aged 13-24
	LNG-IUS or copper IUD
	NA
	Insertion failure first attempt
45 (3.8%)
	Insertion failure first attempt
29 (4.2%)
	Insertion failure
16 (3.3%)
	High

	Expulsion
	Alton 2012 [1]
	RC
	Paediatric and adolescent gynaecology private practice, and hospital-based clinic, USA
n=233
(71 nulliparous)
	Females from menarche to 21 at the time of insertion
	LNG-IUS or copper IUD
	NA
	Expulsion
8 (3.4%)
	Expulsion
4 (5.6%)
	Expulsion
4 (2.5%)
RR for rate 10.66 higher in nulliparous
	High

	
	Bahamondes 2011 [34]
	RC
	University
Brazil
n=636
(159 nulliparous)
	Women requesting LNG-IUS
	LNG-IUS
	NA
	Expulsion
10 (1.6%)
	Expulsion
3 (1.9%)
	Expulsion
7 (1.5%)
	High

	
	Behringer 2011 [40]
	RC
	Academic clinic
USA
n=828
(104 nulliparous)
	Women aged 14-50 receiving LNG-IUS
	LNG-IUS
	NA
	Expulsion
49 (5.9%)
	Expulsion
7 (6.7%)
	Expulsion
42 (5.8%)
	High

	
	Brockmeyer 2008 [13]
	PC
	Sexual health clinic
UK
n=117
	Women who attended clinic for routine insertion of an IUCD aged 16-30
	LNG-IUS or copper IUD
	NA
	Expulsion
6 (7%)
	Expulsion
NR
	Expulsion
NR
	High

	
	Brown 2014 [14]
	RC
	Urban women’s health clinic
Canada
n=354
	Chart review of IUCD insertions
	LNG-IUS or copper IUD
	NA
	Expulsion
7 (1.9%)
	Expulsion
4 (2.7%)
	Expulsion
3 (1.1%)
	High

	
	Farmer 2003 [36]
	RC
	Family planning clinic
UK
n=548
(103 nulliparous)
	Women seeking IUCD at family planning clinics
	IUCD
	NA
	Expulsion
24 (5.8%) of 416 insertions
	NR
	NR
	High

	
	Garbers 2013 [41]
	RC
	Family planning clinics
USA
n=306
(73 nulliparous)
	Women seeking IUCD
	Copper IUD
	
	Expulsion
21 (6.9%)
	Expulsion
14 (6.7%)
	Expulsion
7 (3.4%)
	High

	
	Gemzell-Danielsson 2015
Nelson 2013 [42, 43]
	RCT
	University clinics
11 countries
n=2884
(1130 nulliparous)
	Nulliparous and parous women 18-35 seeking contraception
	LNG-IUS
	LNG-IUS
	Expulsion
99 (3.4%)
	Expulsion
25 (2.2%)
	Expulsion
74 (4.2%)
	High

	
	Madden 2014 [44]
	PC
	University
USA
n=5403
(2182 nulliparous)
	Women aged 14-45
	LNG-IUS or copper IUD
	NA
	Expulsion
432 (8.0%)
	Expulsion
135 (6.2%)
	Expulsion
297 (9.2%)
	High

	
	Rivera 1999 [45]
	PC
	Family planning clinics
14 countries
n=2744
(0 nulliparous)
	Women aged 18-40, all parous
	Copper IUD
	NA
	Expulsion
77 (2.8%)
	NA
	Expulsion
77 (2.8%)
	High

	Fertility
	Andersson 1992 [46]
	PC
	University
NR
n=209
	Women with LNG-IUS removed
	LNG-IUS or Copper IUD (Nova-T)
	NA
	Cumulative contraception gross rate 71.2/100 after 12 months (Nova-T) and 79.1/100 after 12 months (LNG-IUS)
	NR
	NR
	High

	
	Borgatta 2013 [47]
	RCT
	University
Multicentre
n=204
	Nulliparous and parous women aged 18-35
	LNG-IUS 13.5 mg
	LNG-IUS 19.5 mg
	Pregnancy within 1 year
76.8% (LNG-IUS 13.5 mg)
76.2% (LNG-IUS 19.5 mg)
	NR
	NR
	High

	
	Doll 2001 [48]
	PC
	17 clinics participating in Oxford FPA study
UK
n=1071
	Women aged 18-40 
	IUCD or oral contraceptive
	NA
	Of those who ever used an IUCD, delivery:
Within 1 year 42.1%
Within 5 years 94.3%
	NR
	NR
	High

	
	Du 2013 [49]
	RC
	Hospital
China
n=562
	Women having IUCD removed
	LNG-IUS or copper IUD
	NA
	Pregnancy following removal 73.3%
	NR
	NR
	High

	
	Hov 2007 [50]
	PC
	Norway
n=109
	Women who removed IUCD due to wanting a pregnancy
	Copper IUD
	NA
	Pregnancy following removal 95.6%
	NR
	NR
	High

	
	Hubacher 2001 [51]
	CC
	Mexico
	Women with infertility
	Copper IUD
	NA
	No increased risk of tubal occlusion in IUCD users compared with other infertile controls
	NR
	NR
	High

	Complications
	Brown 2014 [14]
	RC
	Urban women’s health clinic
Canada
n=354
	Chart review of IUCD insertions
	IUCD
	NA
	Vagal reaction 2.5%
Severe pain 0.8%
Other AE 0.6%
Difficult insertion 9.9%
	Vagal reaction 3.1%
Severe pain 0.8%
Other AE 0.8%
Difficult insertion 14.2%
	Vagal reaction 2.3%
Severe pain 0.9%
Other AE 0.5%
Difficult insertion 7.7%
	High

	
	Harvey 2012 [37]
	PC
	Family planning clinic
Australia
n=996
(125 nulliparous)
	Women seeking IUCD at family planning clinics
	LNG-IUS or copper IUD
	NA
	Vasovagal reaction
Excessive bleeding
Pain
	OR of complications 4.51 (95% CI 2.16, 9.39) higher in nulliparous women
	NR
	High

	
	Heinemann 2015 [52]
	PC
	Multicentre
n=61,488
	Women seeking IUCD
	LNG-IUS or copper IUD
	LNG-IUS
	Uterine perforation n=81 (0.1%)
	NR
	NR
	High

	
	Hov 2007 [50]
	PC
	Norway
n=109
	Women who removed IUCD because of wanting a pregnancy
	Copper IUD
	NA
	Spontaneous abortion post-IUCD removal and pregnancy 16.3%
Ectopic pregnancy 1.1%
	NR
	NR
	High

	
	Veldhuis 2004 [9]
	RC
	General practice
Netherlands
n=461
(142 nulliparous)
	Women who had one or more IUCDs inserted
	LNG-IUS or copper IUD
	NA
	% per year
Copper IUD:
Perforation 0
PID 0-0.3
Ectopic pregnancy 0.6-1.1
Expulsion 0-1.5
LNG-IUS:
Perforation 0
PID 0
Ectopic pregnancy 0
Expulsion n=1
	% per year
Copper IUD:
Perforation 0
PID 0-0.7
[bookmark: _GoBack]Ectopic pregnancy 0-2.1
Expulsion 0-2.8
LNG-IUS:
Perforation 0
PID 0
Ectopic pregnancy 0
Expulsion n=1
	% per year
Copper IUD:
Perforation 0
PID 0-0.5
Ectopic pregnancy 0.5-1.4
Expulsion 0-1.4
LNG-IUS:
Perforation 0
PID 0
Ectopic pregnancy 0
Expulsion 0
	High


AE, adverse event; CC, case–control; CS, cross-sectional; FPA, Family Planning Association; NA, not applicable; NR, not reported; PC, prospective cohort; RC, retrospective cohort; RCT, randomised controlled trial; RR, relative risk; UTI, urinary tract infection.
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