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Abstract

Background: Intrauterine device (IUD) use is low in Canada and declined between 1985 and 1995. This study examines temporal and
regional trends in IUD insertion in Ontario, Canada, from 1996 to 2006.

Study Design: We used physician billing data to determine annual age-adjusted IUD insertion rates for women aged 15-55 years and
proportions inserted by gynecologists and family physicians (FPs). We used small area variation statistics to analyze variation in rates across
the province.

Results: Annual insertion rates followed a U-shaped distribution and were lowest in 2001 and highest in 2006. From 1996 to 2006, the
proportion inserted by FPs fell from 38.2% to 31.6% (p<.001). In 2006, women in regions with the highest rates were twice as likely to have
an [UD inserted as those in the lowest-rate regions.

Conclusions: IUD insertion rates began to increase in 2001, the year of introduction of the levonorgestrel-releasing intrauterine system.
Regional variation in rates suggests that access is not equal across the province and that strategies to support FPs to insert IUDs may be

important to ensure adequate access.
© 2009 Elsevier Inc. All rights reserved.
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1. Introduction

Access to contraception is essential to women’s health.
Although a wide variety of contraceptive methods is
available in Canada, the majority of sexually active women
use one of only three methods — the oral contraceptive pill
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(32%), male condom (21%) and sterilization (22%) [1]. Only
1-3% of Canadian and U.S. women of reproductive age use
the intrauterine device (IUD) for contraception [1-4], while
in Europe, it is used by 10-26% of such women [4].
Although the ideal mix of contraceptives for a population is
not known, the very low rates of IUD utilization in North
America suggest that they are underutilized.

The TUD is safe, effective and well tolerated with
efficacy and continuation rates comparable to or better than
oral contraceptives [5,6]. Old fears about associated pelvic
infections and infertility have not been borne out with
newer IUDs, and current guidelines place few restrictions
on their use [7-10]. Two IUD options are available in
Canada: the copper IUD, which has two brands with copper
content ranging from 200 to 380 mm?, and the levonor-
gestrel-releasing intrauterine system (LNG-IUS), which
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was introduced in 2001. All have a lifespan of 5 years and
are highly effective in preventing pregnancy. Effectiveness
is similar for the LNG-IUS and IUDs containing more than
250 mm? of copper, but the LNG-IUS is more effective
than the 200-mm? copper IUD [11]. The LNG-IUS is also
used therapeutically to control menorrhagia and dysfunc-
tional uterine bleeding. In Canada, the physician fee for
IUD insertion is covered under provincial health insurance
plans. However, provincial health insurance does not pay
for the IUD itself. This cost is borne by the woman unless
she has supplementary insurance that covers it, either
through a private plan or social assistance. Nevertheless,
even for women who bear the full cost, the IUD is one of
the most economical forms of contraception [12].

To consider an IUD, women need knowledge about it as
an option and access to a provider who either is able to insert
it or will refer for insertion. This is usually a family physician
(FP), as they are the main primary care providers in the
Canadian system. A 2002 survey of Canadian women of
reproductive age found that only 50% were “familiar” with
the IUD and only 10% had a very favorable opinion of it; for
the oral contraceptive pill, 96% of women were familiar and
63% had a very favorable opinion [1]. Physicians also vary
in their knowledge and beliefs about the IUD and in their
ability to insert it. Physicians in the United States and
Canada have been shown to have an exaggerated perception
of risks/contraindications for IUDs [13,14], and U.S. and
European studies have shown wide variation among
physicians in the characteristics of patients they consider
for TUDs [14-16]. Although IUD insertion is a core
competency for gynecologists (GYNs), FPs vary in their
ability to provide it. In Ontario, only 34% of urban-trained
and 19% of rural-trained family medicine residents felt
competent with [UD insertion at graduation from their
residency program [17].

Between 1985 and 1995, IUD use in Canada declined
from 5.7% to 2.6% of all reproductive-aged women [3],
and in a 2002 survey, only 1% of Canadian women aged
15-44 years who had ever had intercourse were using an
IUD [1]. The objective of this study was to determine trends
in the rates of IUD insertion in Ontario, Canada’s most
populous province, from 1996 to 2006 and in the proportions
inserted by FPs and GYNs. We also wanted to examine
geographic variability in insertion rates throughout the
province. Evidence about IUD utilization across the province
and about the relative importance of FPs and GYNs as IUD
providers could allow us to draw inferences about barriers in
access to this effective but infrequently used contraceptive.

2. Materials and methods

We conducted a cross-sectional population-based study
using Ontario health care databases housed at the Institute
for Clinical Evaluative Sciences (ICES). This study was part of
the Project for an Ontario Women’s Evidence-Based Report

Card, a multiyear study that reports on a broad range of
women’s health indicators with a focus on health determinants
and inequities. The study was approved by the Research Ethics
Board of Sunnybrook Health Sciences Centre.

We identified women having IUD insertions between
January 1, 1996, and December 31, 2006, through a unique
procedure code for IUD insertion submitted by physicians to
the Ontario Health Insurance Plan (OHIP) to claim for
payment and track service provision. All Ontario citizens are
eligible for OHIP, and almost all physician services are
insured benefits. Only 1% of Ontario FPs work in venues
that do not submit billing codes; however, they are not large
providers of IUDs [18]. We excluded IUD insertions for non-
Ontario residents; for those that were likely the result of
miscoding (women outside the 15- to 55-year age range on
January 1 of the year of the insertion, males); if the billing
physician was not registered in Ontario, not listed in the
physician database on the IUD insertion date or not an
FP/general practitioner or GYN; if the patient’s address was
missing; or if the physician’s address was unknown.

We determined the woman’s age and her area of residence
by linking her encrypted health insurance number
from the OHIP IUD insertion claim with the Registered
Persons Database. This database provides basic demographic
information about anyone who has ever received an
OHIP number.

Physician specialty (FP, GYN or other) was determined
by linking the physician number on the OHIP claim to the
2004 ICES Physician Database, a validated database that
contains information on all licensed Ontario physicians. For
new physicians not included in the Physician Database,
the Corporate Provider Database was checked for certifica-
tion in gynecology. Finally, for new physicians with no
certification in gynecology, the OHIP billing specialty, a
classification based on physician billing claims, was used to
determine specialty.

2.1. Statistical analysis

We determined annual crude and age-standardized inser-
tion rates for Ontario from January 1, 1996, through December
31, 2006. The numerator was the number of women identified
as having an IUD insertion. If more than one insertion was
recorded for an individual woman in a year, only the first was
counted. The denominator used census data to determine the
number of female Ontarians 15-55 years of age. Direct age
standardization by 5-year age groupings used 2001 as the
standard population year. We determined annual provincial
age-standardized insertion rates for GYNs and FPs, and the
proportion of IUDs inserted by FPs was compared for 1996
and 2006 using chi-square statistics. Analyses were repeated
for women aged 15-39 years, theorizing that the LNG-IUS
might be used more often therapeutically by GYNs for
menorrhagia in the 40+ age group and, therefore, affect
provider rates in this age group. Annual age-specific rates for
ages 15-24,25-39 and 4055 years were also calculated. We



S. Dunn et al. / Contraception 80 (2009) 469473 471

| B Family Practitioners

O Gynecologists |

® 600
o v

& 500 -
c o

s>

'gﬁl 400 -
w0

:'F'

== 300 1
T o

£9

w 4
.25 200
o)

c £

] 100 A
o=

< 0

1996 1997 1998 1999 2000

2001 2002 2003 2004 2005 2006

Fig. 1. Age-adjusted IUD insertion rates by FP or GYN 1996-2006 for women aged 15 to 55 years.

obtained counts of GYNs and FPs who submitted at least one
billing code for IUD insertion for each year and for those who
billed three or more procedures.

To examine IUD insertion rates in various regions of
Ontario, we grouped IUD insertions by the woman’s area of
residence, using the Local Health Integration Network
(LHIN) as the geographic unit. Since 2006, health services
in Ontario have been organized administratively under the
14 Ontario LHINs. Most LHINs are located in the more
populous southern area of the province. All cover large
geographic areas that range in size from a large metropolitan
area to the size of California. Age-standardized rates
were determined for each LHIN for 2006. Regional varia-
tion among LHINs for IUD insertion rates in women aged
15-55 years was quantified using the extremal quotient, the
unweighted coefficient of variation (variation across all
LHINs expressed as a percentage of the mean rate) and the
systematic component of variation, which quantifies varia-
tion after eliminating the effect of population size and overall
procedure rate. Chi-square tests with adjustment for multiple
comparisons were used to test for significance in overall
regional variation. Area variation analysis was repeated after
excluding three LHINs with large Community Health
Centers and Health Service Organizations that do not submit
claim codes for physician services.

3. Results

The total number of eligible IUD insertions for the study
period was 186,696. There were 3410 (1.8%) exclusions,
mostly due to patients’ age falling outside the 15- to 55-year
range. Almost all insertions were done by FPs or GYNs.

Between 1996 and 2006, crude and age-adjusted insertion
rates for women aged 15-55 years followed a U-shaped
distribution (Fig. 1). Age-adjusted rates varied from 403 to
602/100,000 women with the lowest and highest insertion
rates occurring in 2001 and 2006, respectively. When data
were analyzed for insertions performed in younger women
aged 15-39 years, rates showed the same U-shaped curve.

Age-specific rates for the 15- to 24-year, 25- to 39-year and
40- to 55-year age groups also showed a U-shaped curve
with the biggest increase occurring in 2006 in the 25- to
39-year age group (Fig. 2).

The rise in insertion rates from 2001 was largely the result
of an increase in the number of IUDs inserted by GYNs.
Although FPs’ insertion rates were relatively stable over the
time period, the proportion of all [UDs inserted by FPs fell
significantly from 38.2% in 1996 to 31.6% in 2006 (p<.001).
For IUD insertions in women aged 15—39 years, the fall in
proportion inserted by FPs was smaller (from 39.5% to
34.5%) but remained significant (p<.001).

Almost all GYNs who billed an IUD insertion each year
inserted three or more IUDs and the number of billing
insertions remained fairly constant, rising slightly from 458
in 1996 to 484 in 2005. We excluded 2006 because of a
change in the reporting of GYNs’ services in one LHIN in
2006. In contrast, many FPs billed only one insertion and the
number of FPs who inserted three or more IUDs fell from a
high of 815 in 1996 to a low of 539 in 2001 and then rose
slightly to 638 in 2006. In 2006, 14% of the 10,706 Ontario
FPs inserted at least one IUD.

In 2006, women residing in LHINs with the highest rates
were twice as likely to have an IUD insertion as those living
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Fig. 2. Overall and age-specific IUD insertion rates/100,000 female
Ontarians.
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in the lowest-rate LHINs (extremal quotient, 2.1). The
overall adjusted chi-square confirmed significant area
variation throughout the province (785.6, p<.001). When
three LHINs with possible data limitations due to large
nonreporting Health Service Organizations and Community
Health Centers were excluded, variation decreased but
remained significant. There was no association seen between
LHIN rate and proportion of IUDs inserted by FPs.

4. Discussion

The U-shaped curve in age-adjusted IUD insertion rates
from 1996 to 2006 suggests that the downward trend in ITUD
use noted from 1985 to 1995 is reversing. The increase in
insertion rates began in 2001, the year that the LNG-IUS was
introduced and was due to increasing insertions by GYNs,
not FPs. We noted significant regional variation in [UD
insertion rates across Ontario. In 2006, women in some areas
of the province were twice as likely to receive an IUD as
those living in other areas.

Although we cannot show causality, the clear association
of the increase in IUD insertions rates with the introduction
of the LNG-IUS in 2001 suggests that enthusiasm for this
new IUD is responsible for the increase. Sales figures
obtained from the manufacturer of the LNG-IUS support
this; between 2005 and 2006, sales of the IUS increased by
3500 (Bayer Pharmaceuticals, personal communication,
May 27, 2007). Our OHIP billing data showed a similar
increase of 2830 insertions in 2006 over 2005.

It is not surprising that GYNs were responsible for the
increase in insertions. Studies of attitudes to IUDs have
shown that GYNs, as compared with FPs, are more likely to
counsel their patients about IUDs [16]. As well, diffusion of
new therapies such as the LNG-IUS generally flows from
specialists to generalists [19]. Specialists have early
exposure to innovations in their field through conferences,
continuing education and pharmaceutical detailing. GYNs
were therefore likely to incorporate the new LNG-IUS into
practice soon after its introduction. FPs are likely to be
slower to adopt this new device, particularly since the
insertion technique differs from that for the copper IUDs.
Over time, with broader diffusion of this innovation, we may
see an increase in insertion rates by FPs similar to those of
GYNs. The decline in the number of FPs inserting [UDs may
also have contributed to the trend toward increased insertions
by GYNs and may reflect the general trend of FPs to perform
fewer procedures in their practices [20]. However, over the
study period, insertion rates for FPs remained stable despite
the decreasing number of providers. Therefore, the FPs who
inserted IlUDs were doing more of them.

While there are no “correct” rates for IUD insertion, the
twofold regional variation in per capita insertion rates in
2006 may reflect inequitable access to IUDs across the
province. A number of factors influence regional variation in

procedure rates, including the ability of the patient to access
care, physician practice, patient preference and variable need
[21,22]. Although we did not investigate this, physician
supply may be an important determinant of IUD insertion
rates. In LHINs where access to FPs and GYNs is limited,
women may adopt alternative methods of contraception such
as condoms that do not require a physician visit or may go
without adequate contraception.

Physician enthusiasm has also been shown to be a major
determinant of geographic variation in procedure rates
particularly for therapies where there are a range of clinical
beliefs and practice styles [23]. Physicians’ opinions on the
desirability of the IUD vary, and because there are alternative
effective contraceptives, those with negative opinions have
little need to present the IUD as a contraceptive option. A
recent U.S. study of contraceptive providers found that 40%
did not offer IUDs to women seeking contraception [16].
Patient preference, which may be closely linked with
physicians’ attitudes and knowledge [23], could also be a
factor in IUD use and affect rates in areas of Ontario with
larger populations of women, such as immigrants, who have
stronger preferences for the [IUD. However, our analysis used
a large geographic area to measure variation, and it is
unlikely that differences in patient preference or contra-
ceptive need can account for the twofold variation.

This population-based study has limitations. Our use of
health insurance procedure claims misses procedures done in
the small number of settings that do not submit these claims
as well as insertions done for women such as new
immigrants who do not have Ontario Health Insurance.
However, although these factors may lead us to under-
estimate rates, the effect is unlikely to vary from year to year
and should not influence temporal trends significantly. We
could not determine whether IUD insertion was for contra-
ception, control of menstrual bleeding or a combination of
factors. Therefore, firm inferences about changes in IUD use
for contraception cannot be drawn from our data. However,
the same U-shaped curve for insertion rates was noted for
women aged 15-39 years, who are more likely to use the
IUD for contraception, suggesting that IUD use for contra-
ception is increasing. The Registered Persons Database used
to determine the patient’s LHIN of residence is known to
have inaccuracies, and these could have led to imprecise
LHIN rates, but this is unlikely to influence geographic
variation in any specific direction. Finally, we analyzed area
variation according to the patient’s LHIN and therefore could
not determine whether women receiving IUDs traveled
outside their LHIN to have them inserted. In this case, our
area variation would likely underestimate the true variation.

After years of falling utilization, rates of [UD insertion are
increasing in Ontario. Our study strongly suggests that the
introduction of the LNG-IUS is responsible for this increase.
There is significant variation in insertion rates across the
province, most likely due to uneven access to a provider and
variability in physician enthusiasm for the IUD. Strategies to
train physicians about current guidelines for use and
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specifically to train FPs, who are the main providers of
contraception to insert [UDs, may be necessary to ensure that
women have equitable access to this contraceptive method
across the province. Continued analysis of IUD insertion
trends over the next 5 years would confirm whether the
increase is a sustained change in how the IUD is used and
determine whether insertion rates for FPs increase with
greater diffusion of the LNG-IUS into practice.
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