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Abstract

Objective: The objective was to determine the association between use of intrauterine devices
(IUDs) by young women and risk of adverse outcomes.

Methods: We searched Pubmed, CINAHL, Embase, Popline and the Cochrane Library for
articles from inception of database through December 2015. For outcomes specific to IUD use
(1UD expulsion and perforation), we examined effect measures for IUD users generally aged 25
years or younger compared with older IUD users. For outcomes of pregnancy, infection, pelvic
inflammatory disease (PID), and heavy bleeding or anemia, we examined young IUD users
compared with young users of other contraceptive methods or no method.

Results: We identified 3169 articles of which 16 articles from 14 studies met our inclusion
criteria. Six studies (Level 11-2, good to poor) reported increased risk of expulsion among younger
age groups compared with older age groups using copper-bearing (Cu-) IUDs. Two studies (Level
11-2, fair) examined risks of expulsion among younger compared with older women using
levonorgestrel-releasing (LNG-) 1UDs; one reported no difference in expulsion, while the other
reported increased odds for younger women. Four studies (Level 11-2, good to poor) examined risk
of expulsion among Cu- and LNG-IUD users combined and reported no significant differences
between younger and older women. For perforation, four studies (Level 11-2, fair to poor) found
very low perforation rates (range, 0%-0.1%), with no significant differences between younger and
older women. Pregnancies were generally rare among young 1UD users in nine studies (Level | to
I1-2, fair to poor), and no differences were reported for young IUD users compared with young
combined oral contraceptive (COC) or etonogestrel (ENG) implant users. PID was rare among
young 1UD users; one study reported no cases among COC or 1UD users, and one reported no
difference in PID among LNG-1UD users compared with ENG implant users from nationwide
insurance claims data (Level | to I1-2, fair). One study reported decreased odds of bleeding with
LNG-IUD compared with COC use among young women, while one study of young women
reported decreased odds of removal for bleeding with LNG-1UD compared with ENG implant
(Level I to 11-2, fair).

Conclusion: Overall evidence suggests that the risk of adverse outcomes related to pregnancy,
perforation, infection, heavy bleeding or removals for bleeding among young IUD users is low and
may not be clinically meaningful. However, the risk of expulsion, especially for Cu-1UDs, is
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higher for younger women compared with older women. If IUD expulsion occurs, a young woman
is exposed to an increased risk of unintended pregnancy if replacement contraception is not
initiated. 1UDs are safe for young women and provide highly effective reversible contraception.
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1. Introduction

While the intrauterine device (IUD) is one of the most effective contraceptive methods, some
health care providers have concerns about its use among young women [1]. Younger women
are at higher risk of sexually transmitted infections (STIs) [2]. There remains concern about
whether IUD insertion or use affects the risk of a lower genital tract infection ascending to
the upper genital tract, leading to pelvic inflammatory disease (PID) and subsequent
infertility. However, despite concerns, evidence shows that the risk of PID is low among
IUD users and has not shown that IUDs cause infertility [3-5]. Additionally, women of any
age who choose to use an IUD for contraception are potentially at risk for adverse events
such as expulsion and perforation, changes in bleeding patterns related to 1UD use and IUD
failure [6]. There is concern that these risks may be greater in younger compared with older
IUD users.

We originally conducted this systematic review to prepare for an Expert Working Group
meeting to update the World Health Organization (WHO) Medical Eligibility Criteria for
Contraceptive Use (MEC) in March 2014. The resulting fifth edition of the WHO MEC
assigns a category 2 for use of copper-bearing (Cu-) and levonorgestrel-releasing (LNG-)
IUDs among females from menarche until age less than 20 years [7]. A category 2 is defined
as “a condition where the advantages of using the method generally outweigh the theoretical
or proven risks.” For women 20 years and older, IUD use is a category 1, with no restriction
on use. The objective of this review is to examine two key questions: (a) “Are young women
with a Cu- or LNG-IUD at increased risk of expulsion or perforation compared with older
women with a Cu- or LNG-1UD?” (b) “Are young women with a Cu- or LNG-IUD at
increased risk of serious adverse events (specifically pregnhancy, infection, infertility or
delayed return to fertility, bleeding, and removals or discontinuations due to any of these
outcomes) compared with either young women using other methods of contraception or
older women using Cu- or LNG-1UDs?”

2. Materials and methods

We conducted this review according to Preferred Reporting Items for Systematic reviews
and Meta-Analyses (PRISMA) guidelines [8]. We searched the PubMed, Embase, Popline
and CINAHL databases for all peer-reviewed articles in any language published from
database inception through December 2015 using the search terms found in Appendix A. We
also searched the Cochrane Library for relevant systematic reviews using the terms /UD and
intrauterine. To identify additional relevant articles, we hand-searched reference lists of
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target articles from the search, as well as any review articles concerning IUD use among our
target population.

We selected studies that examined a group of young women using an 1UD and assessed the
relative risks of several outcomes for these women compared with either young women not
using an 1UD or older IUD users. We defined young women as those aged less than or equal
to 25 years after initially searching for studies including women aged less than 20 years
according to the WHO recommendation; we realized we would exclude many useful studies
that included women 21-25 years. Our review included CuT380A, LNG-IUD, NovaT,
Gynefix, Multiload Cu-250 and Multiload Cu-375, which we determined are currently
approved and available by contacting international 1UD experts. We included studies in
which these IUDs were used in over 25% of the study IUD sample. When possible, we
reported data by 1UD type and excluded results reported for other IUDs not included in this
review. For two recent US studies which included Cu-1UD or CuT IUD, we assumed this
referred to CuT380A, the only Cu-1UD available recently in the United States. For studies
that did not specify the type of Cu-1UD used, we examined study location and included the
article if one of our preidentified types of Cu-1UDs was commonly used in that country.

Our outcomes of interest were IUD expulsion, perforation, pregnancy, PID (or infection,
such as cervicitis, if PID was not reported), infertility or time to return to fertility, heavy
bleeding or anemia, and removals or discontinuations due to any of these outcomes; articles
had to report rates or relative measures of effect for each outcome of interest.

Ideally, we sought evidence that compared young women using 1UDs with young women
using another contraceptive method or no method. This comparison, however, is only
possible for certain outcomes of interest and not possible for the IUD-specific outcomes of
expulsions and perforations. For these outcomes, we selected older IUD users as the
comparison group. Therefore, we selected primary research articles that directly answered
the first key question: “Are young women with a Cu- or LNG-IUD at increased risk of
expulsion or perforation compared with older women with a Cu- or LNG-1UD?”

For the outcomes of pregnancy, infection, infertility or return to fertility, bleeding, and
removals or discontinuations due to any of these outcomes, we selected primary research
articles that directly answered the second key question: “Are young women using a Cu- or
LNG-IUD at increased risk of serious adverse events (specifically pregnancy, infection,
infertility or return to fertility, bleeding, and removals or discontinuations due to any of these
outcomes) compared with young women using other methods of contraception?” We also
included indirect evidence that compared 1UD use among younger women with older
women and reported any of these outcomes.

Three authors (T.J., H.R. and K.C.) independently abstracted, summarized and assessed the
data from each primary article. The quality of each article was independently evaluated
using the US Preventive Services Task Force grading system [9]. When the quality
assessment varied between authors, we decided the grade by consensus. We did not compute
summary measures of association due to heterogeneity among the studies with respect to
study design, populations and outcomes.
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3. Results

The search strategy yielded 3169 articles of which 16 met our inclusion criteria [10-25].
Twelve studies answered our first key question and compared risk of expulsion or
perforation among younger versus older women with a Cu- or LNG-1UD [10-13,16,17,19—
22,24,25]; 11 studies reported expulsions (Table 1), and 4 reported perforations (Table 2).
Eleven studies answered our second key question; 2 compared risk of adverse events among
young 1UD users with young nonusers [15,23], and 10 studies compared risk of adverse
events among younger versus older IUD users [11-18,20-22]. Of these studies answering
our second key question, nine studies reported pregnancies (Table 3), nine reported
infections (Table 4), and eight reported heavy bleeding or removal for bleeding (Table 5). No
studies meeting our inclusion criteria examined infertility or return to fertility. Three articles
were published from the same 5-year randomized controlled trial (RCT) of two copper IUD
types, NovaT and CopperT 200, which reported point estimates for our outcomes of interest
at different time points [16—18]. For our purposes, this study examined our question with a
prospective cohort design comparing adolescent IUD users with older users. The results
from NovaT users, an IUD included in this review, were reported separately when possible;
however, the multivariate analyses at 5 years combined NovaT and CopperT 200 data, and
those results are presented together [16,17]. Two target articles were published in a language
other than English and were translated for full data abstraction [10,22].

3.1. Expulsion

Twelve articles from 11 studies reported on 1UD expulsion. These included three prospective
cohort studies, seven retrospective cohort studies and one case—control study [10-
13,16,17,19-22,24,25]. Studies generally compared samples of young women with varying
age cutoffs (aged less than 20-25 years) with older women using LNG or Cu-1UDs or both
in a variety of geographic locations.

Three prospective cohort studies and one case—control study reported in five articles found
increased risk of expulsion for younger compared with older women [16,17,19,20,25]. All of
these studies examined Cu-1UDs, and one also provided results for LNG-IUD. One of the
three prospective cohort studies (Level 11-2, good) examined 918 NovaT and CuT200 IUD
users, of all ages, and found that the cumulative net rate of expulsion at year 5 was 9.3 per
100 NovaT users; although expulsion rates by age were not reported, the authors did report
that the risk of expulsion decreased significantly with increasing age [adjusted risk ratio
(aRR) 0.96 per year, p=.001], adjusted for previous IUD use and history of vaginal delivery
[16,17]. The second prospective cohort study (Level 11-2, poor) included 852 primiparous
women aged less than 30 years presenting 6—8 weeks after vaginal delivery for CuUT380A
insertion [20]. At 1 month, the crude rate of expulsion among adolescents (aged 13-19
years) was 2.9% compared with 0.2% among older women [aged 20-30 years, crude odds
ratio (OR) 12.16, 95% confidence interval (Cl) 1.48-99.50, p=.001]. From 1 to 3 months,
there were one expulsion in the adolescent group and none in the older group, and no report
of expulsion was documented from 3 to 6 months. The most recently published prospective
cohort study (Level 11-2, fair) was a secondary analysis of data from the CHOICE project in
the United States. This study reported an increased risk of expulsion for women aged 14-19
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years compared with women 20-45 years using either the LNG-1UD or Cu-1UD over mean
follow-up of 22.6 months [LNG-IUD: adjusted hazards ratio (aHR) 2.26, 95% CI 1.68-3.06;
Cu-l1UD: aHR 3.06, 95% CI 1.75-5.33, respectively] [19]. The cumulative expulsion rates of
Cu-1UD and LNG-IUD were not significantly different at 3 months among women aged less
than 20 years compared with those aged 20 years or older (3.5%, 95% CI 2.2-5.5; 2.5%,
95% CI 2.1-2.9, respectively) but were significantly higher at 6 (7.1%, 95% CI 5.2-9.7;
3.9%, 95% CI 3.4-4.5, respectively), 12 (10.5%, 95% CI 8.0-13.5; 5.7, 95% CI 5.1-6.4,
respectively), 24 (16.4%, 95% CI 13.2-20.3; 7.7%, 95% CI 6.9-8.5, respectively) and 36
months (18.8%, 95% CI 15.1-23.4; 9.3%, 95% CI 8.3-10.4, respectively); p values were not
reported. The one case—control study (Level 11-2, good) identified examined factors
associated with Cu-1UD expulsion among 70 cases and 1536 controls over 12 months of
follow-up [25]. Women aged less than 20 years had an aHR of expulsion of 5.4 (95% CI
1.7-17.5) compared with women aged 35 years or older. The aHR found the risk of
expulsion decreased significantly with increasing age (p<.001) after controlling for amount
of menstrual flow and dysmenorrhea.

Of seven retrospective cohort studies, one examined the LNG-1UD, and four examined a mix
of Cu-1UD and LNG-1UD users and reported no significant differences in expulsion between
younger women and older women [11-13,21,24]; one study of the Cu-1UD (l1-2, poor)
reported decreasing rates of expulsion with increasing age, but no significance testing was
performed [10]; one study reported higher crude rates of expulsion for younger women
compared with older women using two different Cu-1UDs, but no significance testing was
performed [22].

The first of these retrospective cohort studies (Level 11-2, fair) compared 131 women aged
less than 21 years with 697 women aged 21 years or more using the LNG-1UD. This study
found a significant difference between groups in overall expulsion rates at 3 years (9.9% and
5.2%, respectively, p=.03); however, no significant association was found in multivariable
analysis (aHR for women with follow-up 1.72, 95% CI 0.61-4.89) once adjusted for parity,
race and marital status [13]. Another retrospective cohort study (Level I1-2, poor) compared
women aged less than 18 years (7=69) with women aged 18 years and older (/7=164) using
mostly LNG-1UD (11 women used CuT380A) with up to 8 years of follow-up [11].
Expulsion rates were 0.049 per person-year for those aged <18 years and 0.012 per person-
year for those aged 18-21 years; the crude relative risk (cRR) of expulsion was not
significant (cCRR=4.09; no confidence interval reported; p=.22). The third study (Level I1-2,
good) compared expulsion rates among women age 13-19 (17=249), 20-24 (n=750) and 25—
35 years (/7= 1139) with a mean follow-up of 37 months. This study showed a significant
difference in crude rates of either LNG- or Cu-1UD expulsions by age group that ranged
from 5.1% to 8.0% (p=.03); however, in adjusted models, there was no significant difference
among women aged 13-19 years compared with 20-24 years (aHR 0.79, 95% CI 0.47-1.35,
p=.39) or compared with women aged 25-35 years (aHR 0.68, 95% CI 0.40-1.13, p=.14)
after adjusting for race and 1UD type [12]. Two retrospective cohort studies (Level 11-2, fair
to poor) reported crude rates of expulsion for younger women compared with older women
(aged <21 years versus 21-35 years and aged 13-17 years versus 18-24 years) for Cu- and
LNG-IUD users and found no significant differences between age groups with rates ranging
from 2.7% to 8.8% over 1 and 6 years of follow-up [21,24]. A retrospective cohort study
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(Level 11-2, poor) that combined 938 NovaT and 717 Multiload 250 users reported
cumulative 6-year rates of loss of IUD for those aged less than 20, 20-24, 25-29, 30-35 and
35+ years; loss of IUD was not further described. Point estimates decreased with increasing
age from 13.2% for those less than 20 years to 3.0% for those 35+ years. Confidence
intervals overlapped between contiguous groups but differed when comparing aged less than
20 years and age groups greater than 25 years; no p values were reported [22]. Finally, one
retrospective cohort study (Level 11-2, poor) described crude expulsion rates among NovaT
and MultiLoad 250 users aged greater than 25 years compared with users 16-25 years over
at least 2 years of follow-up [10]. Expulsion rates were lower among older women using
NovaT or MultiLoad 250 IUDs (4.6% and 0%, respectively) compared with younger users
(10.4% and 5.4%, respectively), although no significance testing was performed.

3.2. Perforation

Four retrospective cohort studies reported on perforation. Two were relatively small
retrospective chart reviews of Level 11-2, poor quality (233 women aged less than 21 using
primarily LNG-1UD and followed for up to 7 years; 1132 women aged 13-24 years using
CuT380A or LNG-IUDs and followed for up to 6 months). No perforations were reported in
either study [11,24]. A retrospective analysis of insurance claims data (Level 11-2, fair)
found two perforations among 11,722 (0.02%) women aged 24 years and younger using the
LNG-IUD or Cu-1UD and 36 perforations among 78,767 women aged 25 years and older
(0.05%) [14]. No significance testing was reported. Finally, another retrospective study
based on data obtained from medical chart review (Level 11-2, fair) found no significant
difference in perforations among 249 women aged 13-19 years (0%), 750 women aged 20—
24 years (1%) and 1139 women aged 25-35 years (0%) (p=.09) after LNG or Cu-1UD
insertion with mean follow-up of 37 months [12].

3.3. Pregnancy

Nine studies, reported in 11 articles, reported on pregnancy as an outcome. These included
one RCT, one prospective cohort study and seven retrospective cohort studies [11-18,21—
23]. Only two studies provided direct evidence by evaluating pregnancy rates among young
IUD users compared with young women using other contraceptive methods. The first, an
RCT (Level I, fair), randomized 193 nulliparous women aged 18-25 years to either the
LNG-IUD or a combined oral contraceptive (COC) and found no pregnancies in either group
over 12 months [23]. The second was a large retrospective cohort study (Level 11-2, fair) that
compared etonorgestrel (ENG) implant users with LNG-1UD users by age from nationwide
insurance database information [15]. Among 15- to 19-year-olds, the authors found no
differences within 12 months for ENG implant compared with LNG-IUD users in the odds
of ectopic pregnhancy (aOR 0.92, 95% CI 0.06-14.8) or odds of abnormal pregnancy or
spontaneous abortion (aOR 1.29 95% CI 0.41-4.08), and a significantly decreased odds of
normal pregnancy (aOR 0.40, 95% CI 0.21-0.75, respectively). Among 20- to 24-year-olds,
the authors found no differences for ENG implant compared with LNG-IUD users in the
odds of ectopic pregnancy (aOR 0.56, 95% CI 0.07-4.46) or normal pregnancy (aOR 0.68,
95% CI 0.41-1.12), and slightly increased odds of abnormal pregnancy or spontaneous
abortion (aOR 2.24, 95% CI 1.05-4.79). This study reported similar rates of ectopic
pregnancy (0%, 0.1%, 0.1%), abnormal pregnancy or spontaneous abortion (0.2% for all age
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groups), and normal pregnancy (1.5%, 1.3%, 0.8%) for age groups of 15-19 years, 20-24
years and 25-44 years, respectively, but no statistical testing results were reported for these
comparisons.

Seven studies (one prospective and six retrospective) provided indirect evidence by
comparing pregnancy rates among younger 1UD users with older IUD users. A prospective
cohort study using RCT data (Level 11-2, fair) found a significant decrease in pregnancy rate
with increasing age among NovaT and CuT200 IUD users over 5 years (aRR 0.90 per year,
p=.001, no confidence interval reported), adjusting for IUD type and country location
[16,17]. Similar findings of decreasing pregnancy rates with increasing age groups were also
reported at 3 years from the same study (Level 11-2, poor), but no significance testing or
multivariable analysis was performed [18]. Authors of a retrospective study (Level I1-2,
poor) from Denmark also reported 6-year cumulative rates of pregnancy among users of
NovaT and Multiload 250 1UDs. Pregnancy rates declined across age groups, with higher
rates for women aged less than 20 years (10.8%, 95% CI 5.0-22.6) compared with women
aged 20-24 years (5.0%, 95% CI 3.0-8.3) and 35+years (0.9, 95% CI 0.2-3.4) [22].
However, five retrospective studies compared pregnancy rates among 1UD users by age and
found either no difference in pregnancy risk or a minimal increased risk for younger women.
One retrospective study (Level 11-2, fair) reported no pregnancies among 131 adolescent
LNG-IUD users aged less than 21 years and 3 pregnancies among 697 (0.4%) adult LNG-
IUD users aged 21 years or more; this difference was not statistically significant, and follow-
up times were not reported for the majority of the sample [13]. One retrospective study
obtaining data from medical chart review (Level 11-2, poor) compared younger Cu-l1UD and
LNG-IUD users aged less than 18 years with users aged 18-21 years and found no
pregnancies with an 1UD in place in either group with mean follow-up of 37 months [11].
One large retrospective cohort study (Level 11-2, fair) found no difference in risk of
contraceptive failure among women using LNG- or Cu-1UD who were aged 20-24 vs. 13-
19 years (aHR 0.98, 95% CI 0.30-3.13, p=.97) or 25-35 vs. 13-19 years (aHR 0.48, 95% ClI
0.15-1.59, p=.23) [12]. One large retrospective cohort study (Level 11-2, fair) used a national
insurance claims database to examine several pregnancy outcomes among Cu-1UD and
LNG-IUD users over 12 months [14]. There were no significant differences in odds of
ectopic pregnancy, abnormal pregnancy or spontaneous abortion, or normal pregnancy
between women aged 15-19 compared with 20-24 years. When compared with women aged
25-44 years, there were no significant differences in odds of ectopic pregnancy or abnormal
pregnancy or odds of spontaneous abortion among women aged 15-19 years; however, there
were slightly elevated odds of normal pregnancy among the younger age group (aOR 1.42,
95% CI 1.13-1.78). Finally, a retrospective cohort study (Level 11-2, poor) reviewed charts
up to 6 months after Cu-lUD or LNG-1UD insertion for 684 women and reported 1
pregnancy among 502 women (0.2%) aged 21-35 years compared with no pregnancy among
women aged less than 21 years; no significance testing was reported [21].

3.4. Reported infection

Nine studies reported infection as an outcome, although studies used various terms and
definitions for their outcomes [11,12,14,15,18,20-23]. Two studies, an RCT (Level I, fair)
and a large retrospective cohort study (Level 11-2, fair), provided direct evidence by

Contraception. Author manuscript; available in PMC 2019 May 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Jatlaoui et al.

Page 8

reporting PID rates among young women using IUDs compared with young women using
other methods [15,23]. The RCT enrolled 193 nulliparous women aged 18-25 years and
randomized 94 to LNG-1UD and 99 to COCs; no PID cases were reported among the total
study population over 12 months [23]. The large retrospective cohort study reviewed
nationwide insurance claim data from the United States and found no difference in PID rates
within 12 months of contraception initiation among women aged 15-19 years using ENG
implant (7=2388) compared with LNG-IUD (/7=2204) (aOR 0.23, 95% CI 0.03-2.06);
similarly, there was no difference in PID rates among women aged 20-24 years using ENG
implant (7=2014) compared with LNG-IUD (7=8988) (aOR 0.32, 95% CI 0.04-2.42) [15].
Rates of PID were also reported for women aged 25-44 years (0.1%), aged 20-24 years
(0.2%) and aged 15-19 years (0.2%) using LNG-1UD, but no significance testing or
confidence intervals were reported.

The remaining seven studies provided indirect evidence and compared rates of infection
among younger and older 1UD users. Rates of PID were reported in five studies, while rates
of infection were reported in two studies. One prospective cohort study (Level 11-2, poor) of
CuT380A users reported 2 cases of PID among 281 women (0.8%) aged 13-19 years within
the week after insertion; this study reported no additional cases in this age group or among
women aged 20-30 years (77=571) at 6 months [20]. The large retrospective insurance claims
analysis (Level 11-2, poor) found no difference in PID rates within 12 months of initiation of
either a LNG- or Cu-lUD among 1835 women aged 15-19 years compared with 9887
women aged 20-24 years (aOR 1.36, 95% CI 0.38-4.82); similarly, there was no difference
for the women aged 15-19 years compared with 78,767 women aged 25-44 years (aOR
1.44, 95% CI 0.65-3.15) [14]. One study using data from retrospective chart reviews (Level
11-2, poor) of 2138 LNG- or Cu-1UD users found no significant difference in crude rates of
PID among 249 women aged 13-19 years (PID rate: 3%), 750 women aged 20-24 years
(2%) or 1139 women aged 25-35 years (1%) (p=.08) [12]. In another retrospective cohort
study (Level 11-2, poor), cumulative 6-year rates of IUD removal for PID requiring treatment
were higher among women aged 20-24 years (15.4%, 95% CI 12.0-19.7) compared with
women aged 35 years and older (6.2%, 95% CI 3.7-10.3), but rates of removal were similar
for women aged less than 20 years compared with the two older groups (15.1%, 95% ClI
8.7-25.5) [22]. Finally, one retrospective cohort study (Level 11-2, poor) reported numbers of
PID cases by chart review among 684 IUD users and reported one case among women aged
21-35 years and no cases among women aged less than 21 years for up to 6 months after
IUD insertion [21].

The remaining two studies providing indirect evidence included the 5-year RCT from which
we abstracted prospective comparative data on removals for infection at year 3 among
copper 1UD users [18,26,27] and a retrospective study comparing women aged less than 18
vs. 18-21 years using either the LNG- or Cu-1UD [11]. At year 3 of the prospective study
(Level 11-2, poor), the highest rate of removal for infection was reported among women aged
20-24 years (7.3%); rates were similarly low for those aged less than 20 years (2.8%) and
those aged 25 years and older (2.5-3.0%); no significance testing was reported [18]. The
retrospective study (Level 11-2, poor) reported 5 infections among 69 women aged less than
18 years and 13 infections among 164 women aged 18-21 years, with a crude relative risk of
1.56 which was not significant; no p values or confidence intervals were reported [11].
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3.5. Heavy bleeding or removal for bleeding

Ten articles from eight studies reported on heavy bleeding. Studies reported either bleeding
rates or removal rates for bleeding, or removal for bleeding and/or pain [12,14-18,20-23].
Two of the studies provided direct evidence and compared bleeding rates or removal rates
for bleeding for adolescent 1UD users with adolescent users of other methods; six of the
studies provided indirect evidence by comparing bleeding rates or removal rates for bleeding
among IUD users of different age groups. No articles were identified that fit our inclusion
criteria and reported anemia as an outcome.

The first study providing direct evidence was the RCT (Level I, fair) comparing 94
adolescent (aged 18-25 years) LNG-1UD users with 99 adolescent COC users; in this study,
a significantly higher proportion of LNG-1UD users reported a decrease in bleeding
compared with COC users (49.3% and 22%, respectively; p=.001), and a larger decrease in
bleeding days was seen in the LNG-IUD group compared with the COC group (p=.001).
The termination rate for bleeding in the LNG IUD group was 2.5% compared with 0 in the
COC group. This difference was not statistically significant (p=.16) [23]. The second study
(Level 11-2, fair) providing direct evidence was a retrospective cohort study that examined
nationwide insurance claims data, which reported rates of contraceptive removal within 30
days after abnormal bleeding [15]. Women aged 15-19 years and 20-24 years with ENG
implant had increased odds of removal within 30 days after experiencing abnormal bleeding
compared with LNG-1UD users of the same age (aOR 1.56, 95% CI 1.09-2.23; aOR 1.48,
95% CI 1.12-1.96, respectively). Rates of LNG-1UD removal within 30 days after abnormal
bleeding were also reported for women aged 25-44 years (21.9%), aged 20-24 years
(21.4%) and aged 15-19 years (19.7%); however, statistical testing or confidence intervals
were not reported.

One prospective and one retrospective study provided indirect evidence by examining rates
of bleeding for young women compared with older women using 1UDs [14,20]. The
prospective study (Level 11-2, poor) compared two age groups of primiparous postpartum
women who had a CuT380A placed 6-8 weeks after vaginal delivery [20]. Self-reported
bleeding (spotting, breakthrough, menorrhagia or metrorrhagia) was significantly higher
among women aged 13-19 years compared with women aged 20-30 years at 1 and 3 months
(crude odds ratio (cOR) 1.46, 95% CI 1.02-2.07, p=.015; cOR 1.76, 95% CI 1.07-2.90, p=.
004, respectively), but there was no significant difference at 6 months (OR 1.42, 95% ClI
0.79-2.55, p=.230). One retrospective study (Level 11-2, poor) examined insurance claim
data for bleeding and compared 1835 women aged 15-19 years using either Cu-1UD or
LNG-IUD with 9887 women aged 20-24 years or 78,767 women aged 25-44 years. The
authors found no significant differences in excessive menstruation or uterine hemorrhage
comparing the youngest group with those aged 20-24 years (aOR for excessive
menstruation1.01, 95% CI 0.76-1.33; aOR for uterine hemorrhage 1.18, 95% CI 0.93-1.50)
or those 25-44 (aOR for excessive menstruation 0.94, 95% CI 0.79-1.12; aOR for uterine
hemorrhage: 1.14, 95% CI 0.98-1.32) [14].

The remaining four studies, three retrospective and one prospective, examined rates of lUD
removal due to bleeding for younger compared with older women [12,16-18,21,22]. A
retrospective study based on data from chart review (Level 11-2, fair) reported significantly
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different crude rates of removal for abnormal bleeding by age group (p=.03) among 2138
LNG- or Cu-1UD users aged 13-19 years (12%), aged 20-24 years (8.8%) and aged 25-35
years (10.2%) [12]. Another retrospective cohort study (Level 11-2, poor) reported
cumulative 6-year removal rates per 100 women for bleeding and/or pain that ranged from
12.7% (among women 35 years or older) to 14.1% (among women aged 20-24 years) to
20.5% (among women under 20 years old). No significant testing was reported [22]. The
third retrospective cohort study (Level 11-2, poor) examined removals for bleeding among
334 LNG- or Cu-1UD users with 6-month follow-up and reported that 7.1% of women aged
less than 21 years and 5.0% of women aged 21-35 years had their IUD removed for
bleeding; no p value was reported [21]. Prospective comparative data from an RCT (Level
I1-2, fair) examined removals for bleeding and/or pain and found that age was not
significantly associated with these removals among NovaT and Copper T200 users over 5
years [16-18].

4. Discussion

The 16 studies included in this review provide direct and indirect evidence on whether
young women who use 1UDs are at increased risk of adverse events compared with similar-
aged women using other contraceptive methods or compared with older women using IUDs.

For the outcome of expulsion, we examined 11 studies that compared younger women to
older women using 4 different kinds of IUDs (Multiload 250, NovaT, LNG, TCu380A). All
studies were of Level 11-2 evidence, with three studies of good quality, three of fair quality
and five of poor quality. In general, results across six studies suggested decreasing risk of
expulsion with increasing age for Cu-1UD, results from two studies reported mixed results
for LNG-1UD, and four studies did not find a significant difference in expulsion rates
between younger and older groups, examining Cu- and LNG-I1UDs together. Only one case—
control study was designed with expulsion as the primary outcome, and no study was
powered to detect a difference in expulsion between age groups. Parity was assessed and
adjusted for in several of the studies. Quality otherwise varied, with poor studies often
having small sample sizes, high attrition and no adjustments made for potential confounders
including parity. Seven of the 11 studies reporting expulsion were retrospective cohort
studies, and the majority ascertained the outcome from chart review which may be
underestimated.

The direct evidence evaluating perforation came from four Level 11-2 studies, all
retrospective cohorts with sample sizes ranging from 233 to over 90,000 women and all with
a very small number of reported events. The two smaller studies of poor quality had sample
sizes of 233 and 1132 women using either CuT380A or LNG-1UDs. These two studies were
also limited by loss to follow-up and limited by the diagnosis of perforation as a reported
event rather than a sought-after diagnosis by ultrasound, possibly underestimating events.
No perforations were reported from any women in these two studies with follow-up times of
6 months to 7 years [11,24]. The larger national sample from an insurance claims database
[14] and the multicenter retrospective cohort study [12] were both of fair quality but were
also limited by the potential underreporting of events as well as the inability to assess parity
as a potential confounder for expulsion in the larger national study. Still, the perforation rate
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for both LNG and Cu 1UD users was extremely low, ranging from 0% to 0.1% regardless of
age, among the samples of 2138 and 90,489 women with follow-up of 12 months and mean
follow-up of 37 months.

Evidence on pregnancy risk among young women using IUDs is limited by the rare
occurrence of pregnancy among IUD users. One study comparing young COC users to
young LNG-IUD users reported no pregnancies, which differs from the higher typical-use
failure rates of COCs [28]. Another study comparing adolescent ENG implant users to
adolescent LNG 1UD users reported a minimally increased risk for pregnancy outcomes
among LNG-IUD users, although pregnancy was rare, which is similar to typical-use failure
rates for both methods. The indirect studies that compared younger IUD users with older
IUD users reported either no pregnancies or a slightly higher risk of pregnancy among
younger IUD users. This may simply reflect decreasing risk of pregnancy among women of
older reproductive age.

One of the largest obstacles to young women using 1UDs is provider concern about pelvic
infection, possibly leading to PID and infertility. There are several flaws in studies that have
examined risk for infection among IUD users. These include the use of an inappropriate
comparison group, the overdiagnosis of PID among 1UD users and not controlling for
confounders [4]. For this review, we included studies that stratified infection outcomes by
age. Given the higher risk for STI in younger women, the most appropriate comparison
group is one of younger women not using an IUD and not using a method that affects STI
risk, as condoms do as a barrier method or COCs do with thickening of cervical mucus [6].
Two studies provided direct evidence of fair quality. The first was a Level | study that
randomized young women to the IUD or COCs and found no cases of PID. The second was
a Level Il study that used nationwide insurance claims data and found no difference in odds
for PID among ENG implant user or LNG-IUD users. The remaining six studies provided
indirect evidence and were Level 11-2, fair to poor quality. Infection was generally poorly
defined, all used comparison groups of older IUD users, and none controlled for sexual
behavior or condom use. No studies were identified that assessed infertility risk among
young 1UD users; however, it has been shown in a previous study that infertility secondary
to tubal occlusion among nulligravid women is associated with antibodies to Chlamydia
trachomatis and is not associated with previous copper 1UD use [5].

The evidence for bleeding among young IUD users varied across the studies. The most
useful data would assess whether heavy bleeding leads to other complications, such as
anemia or discontinuation, particularly among Cu-l1UD users. However, no data were
identified that reported anemia as an outcome, and removal for bleeding may be influenced
by provider practices and women’s preferences as opposed to patients’ ages. Among two
direct studies of fair quality, one reported decreased odds of bleeding among young LNG-
IUD compared with COC users, and another reported decreased odds of removal among
young LNG IUD compared with ENG implant users [15,23]. Two studies providing indirect
evidence of poor quality compared rates of bleeding for younger women with older women
using 1UDs, and four studies compared rates of removal for bleeding for different age
groups. A large retrospective cohort study was limited by reporting only combined bleeding
data for LNG and Cu IUD users, which would have opposite effects on bleeding profiles,
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and found no significant difference in bleeding among young 1UD users compared with
older users [14]. The other study was of poor quality and examined primiparous women’s
report of any bleeding after insertion of Cu IUD at postpartum visit and found reports to be
higher in younger women at 1 and 3 months but not at 6 months [20], which may likely have
been affected by the postpartum status. The remaining studies looking at removals for
bleeding found no to minimal differences between age groups but were limited by small
sample sizes leading to wide confidence intervals or limited by no significance testing to
demonstrate a true difference in rates.

5. Conclusion

Overall, this review does not support an association between the adverse outcomes of
pregnancy, perforation, infection or bleeding and 1UD use by young women aged less than
or equal to 25 years. However, evidence suggests that young women are at increased risk for
expulsion of Cu-1UDs and may be at increased risk for LNG-1UD expulsion compared with
older women, although evidence is mixed and limited. While IUD expulsion is not a safety
issue, these events may expose young women to an increased risk of unintended pregnancy
if replacement contraception is not initiated. IUDs are safe for young women and provide
highly effective reversible contraception.
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Appendix A.: Pubmed search terms:

(((((((“Intrauterine Devices”[Mesh] OR “Intrauterine Devices, Medicated”’[Mesh] OR
“Intrauterine Devices, Copper”[Mesh]) OR (“intrauterine devices”[MeSH Terms] OR
(“intrauterine”[All Fields] AND “devices”[All Fields]) OR “intrauterine devices”[All
Fields] OR (“intrauterine”[All Fields] AND “device”[All Fields]) OR “intrauterine device”
[All Fields]) OR iud[All Fields] OR iucd OR ius OR “intrauterine system” OR “intrauterine
systems” OR (intrauterine[All Fields] AND (“contraception”[MeSH Terms] OR
“contraception”[All Fields])))) AND (((complication* OR expuls* OR perforation OR
infection OR insertion OR anemia OR bleed* OR fertil* OR infertil* OR continuation OR
discontinuation or remov*))))) AND (teen* OR adolescen®*)))

Embase search terms:

((levonorgestrel or copper) and (IUD or IUCD or IUS or device or system or contraception))
or ((intrauterine and (device or contraception or system*)) or IUD or IUCD or IUS) and
(complicat* or explus™ or perforat* or infect* or insert* or anemia or bleed* or continu* or
discontinu* or remov*) and (teen* or adolescen*)).mp. [mp=title, abstract, subject headings,
heading word, drug trade name, original title, device manufacturer, drug manufacturer,
device trade name, keyword]

. adolescen*
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anemia

bleed*

complicat*
continu*
contraception
contraceptive
copper

copper intrauterine device
device

device*
discontinu*
explus*

infect*

insert*
intrauterine
intrauterine contraceptive device*
intrauterine device
iucd

iud

ius

levonorgestrel
perforat*

remov*

system

system*

teen*

CINAHL search terms:

(iud* or iucd™* or ius* or intrauterine device* or intrauterine contraceptive device* or
intrauterine system* OR (intrauterine AND contraception)) AND (complicat* or expuls* or
perforat* or infect™ or insert* or place™ or injur* or continuation or discontinuation OR
fertil* or infertil*) AND (adolescen* OR teen*)
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POPLINE search terms:

(IUD OR IUCD OR IUS OR (intrauterine device) OR (intrauterine contraceptive device) or
(intrauterine system) OR (intrauterine AND contraception)) AND (complicat* OR expuls*
OR perforat* OR infect* OR insert* OR place* OR injur* OR continuation OR
discontinuation OR fertil* OR infertil*) AND (adolescen* OR teen*)
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