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Abstract

Background—The study was conducted to estimate the relative cost effectiveness of
contraceptives in the United States from a payer’s perspective.

Methods—A Markov model was constructed to simulate costs for 16 contraceptive methods and
no method over a 5-year period. Failure rates, adverse event rates, and resource utilization were
derived from the literature. Sensitivity analyses were performed on costs and failure rates.

Results—Any contraceptive method is superior to “no method”. The three least expensive
methods were the copper-T 1UD ($647), vasectomy ($713) and LNG-20 1US ($930). Results were
sensitive to the cost of contraceptive methods, the cost of an unintended pregnancy, and plan
disenrollment rates.

Conclusion—The copper-T 1UD, vasectomy, and the LNG-20 IUS are the most cost-effective
contraceptive methods available in the United States. Differences in method costs, the cost of an
unintended pregnancy, and time horizon are influential factors that determine the overall value of
a contraceptive method.
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1. Introduction

Despite the introduction of highly effective reversible contraceptive methods, nearly half
(49%) of the 6.4 million pregnancies each year in the United States are unintended; there
were more than 3 million unintended pregnancies in 2001, the last year from which data are
available [1]. The direct medical costs of these unintended pregnancies totaled $5 billion [2].

Contraceptive use saves nearly $19 billion in direct medical costs each year [2]. In an era of
increasingly constrained resources, health care decision-makers are being held accountable
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for providing health care services and treatments that optimize value received for resources
expended. Currently available contraceptive methods vary greatly in their efficacy and
overall cost. Long-acting methods, such as intrauterine contraceptives and implants, have
high effectiveness rates that do not depend on compliance or daily usage. However, their
usage has been limited [3].

In contrast, user-dependent methods (e.g., condoms, oral contraceptives) may incur
pregnancy-related costs that may greatly exceed the method costs themselves. Thus, there is
need for good evidence on the costs and effectiveness of different contraceptive options so
that individuals can make an informed choice and health plans can provide the right mix of
contraceptive options.

In a previous publication on the cost effectiveness of female contraceptives, we showed that
intrauterine contraceptives were more cost effective than all other female contraceptive
methods [4]. In the present analysis, we update and expand our previous estimates to include
no contraceptive method (chance), male contraceptive methods, and new market entrants
such as implants. In addition, we adjusted the costs associated with unintended pregnancies
to account for mistimed pregnancies so that the results would be generalizable to the entire
population of women of reproductive age, not just those who had completed childbearing.

2. Methods
2.1. Model design

A Markov model was constructed from the health care payer perspective to evaluate the
costs and effectiveness of using 16 contraceptive methods: vasectomy and tubal ligation as
well as 14 reversible methods (oral contraceptives (OCs), transdermal contraceptive patch,
vaginal ring, copper-T intrauterine device (IUD), levonorgestrel (LNG)-20 intrauterine
system (IUS), male condom, female condom, injectable contraceptive, implant, diaphragm,
spermicides, sponge, withdrawal, and fertility-awareness-based methods). We also
compared these estimates with the cost and effectiveness of using no method (chance alone).

Markov processes were used to simulate contraceptive use and outcomes over a 5-year time
horizon. The Markov cycle length was 1 year. Within each method, there were six states:
disenrollment from the health plan (“Plan dropouts”), initial or continuing use of the method
(“Start/continue method”), and outcomes related to method failure (ectopic pregnancy, birth,
spontaneous abortion and induced abortion). Subjects remained on the initial method for the
model duration (there was no method switching, and after a contraceptive failure, a woman
resumed use of that method). Fig. 1 illustrates the model structure, with branching for one of
the contraceptive methods displayed in its entirety to illustrate the format. The model
structure was the same for all methods.

2.2. Key model assumptions

a. This model applied to all couples using contraception during the time horizon of
the analysis.

b. Individuals were not allowed to switch between contraceptive methods for the
duration of the analysis. This assumption differs from our earlier analysis, which
allowed switching to any of a fixed mix of choices that mirrored the prevalence of
method use among older women [4]. Our current approach allows a purer
comparison among the different contraceptive methods.

c. Contraceptive failures and health plan dropouts were assumed to occur at the
midpoint of the cycle (6 months).
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d. Method failures resulted in one of four outcomes: ectopic pregnancy, birth,
spontaneous abortion or induced abortion. Pregnancies ending in a birth were
assumed to be 9 months in duration. Individuals with a method failure resulting in a
birth were assumed to begin using the same contraceptive again 2 months after
delivery (in month 5 of the following annual cycle). Those with other outcomes
continued to use the same method.

e. Inthe base case, there was a 0% dropout rate. In sensitivity analyses, the proportion
of individuals dropping out of the health plan was the same regardless of method
used; individuals who dropped out no longer accumulated costs payable by the
plan.

f.  Inorder to estimate costs for barrier methods (sponge, male condom, female
condom, diaphragms, spermicides), each individual was assumed to have 83 acts of
intercourse per year [5].

g. Costs of induced abortions and fetal losses were assumed to be avoided entirely had
the pregnancy not occurred. In contrast, we assumed that most unintended births
(60%) are simply mistimed [6] and would occur 2 years later.

h. Based on the package insert, it was assumed that 2% of individuals using an IUD or
IUS require reinsertion within the first year of use.

2.3. Probability of events

Probability estimates were based on findings from a comprehensive literature review,
package inserts, and expert opinion. Probabilities of failure for all methods during typical
use were obtained from the literature [7] (Table 1a) and were assumed to be constant over
time with the exception of those for the copper-T IUD, tubal ligation, and vasectomy. We
used first-year failure rates as a proxy for annual failure rates. Decreases in failure rates are
frequently observed for user-dependent products because less motivated users become
pregnant and are removed from observation. However, our study assumed that all women
continue to choose only the method being evaluated so that costs of different methods can be
directly compared. We ignored the distinction between annual probabilities of failure and
annual failure rates because the two are nearly identical.

The probability of ectopic pregnancy for each contraceptive method was obtained from the
literature [8-12]. The probabilities for the remaining failures were assumed to have the same
distribution as for all contraceptive failures in the United States: 37% full term pregnancies,
17% spontaneous abortions, and 46% induced abortions, regardless of method (Table 1b)
(personal communication from Lawrence Finer, August 30, 2007). Probabilities of all side
effects (amenorrhea, urinary tract infections, venous thromboembolism and postoperative
complications) [7,13-21] were assumed to be constant for all 5 years with the exception of
those for amenorrhea for the injectable contraceptive (Table 1c). Since published plan
disenrollment rates vary widely, rates from 0% to 20% were examined.

consider the following simple birth-interval model for women aged 15-44 using withdrawal. An annual probability of failure of 0.27
during typical use implies an average monthly probability of 0.0259 (:1.0-[1.0—0.27]1/12). Assuming this probability is constant over
time, the average waiting time to conception while using spermicides is 38.61 months (=1/0.0259). Then, ignoring ectopic
pregnancies, spontaneous abortions, and stillbirths and assuming that every other pregnancy ends in induced abortion, the waiting time
to a conception leading to a live birth would be 81.2 months: 38.6 months to get pregnant the first time, 3 months’ gestation until the
abortion, 1 month of postpartum non-susceptibility following the abortion, and 38.6 months to get pregnant again. The entire interval
from one birth to the next would be 92.2 months: 2 months of postpartum non-susceptibility following the birth (assuming minimal
breastfeeding), 81.2 months of waiting time to the next live-birth conception, and 9 months for gestation. Hence, a birth occurs every
92.2 months or 7.68 years, so the birth rate per year is 0.130 (=1/7.68). Because there are two pregnancies for each birth, the
pregnancy rate per year is 0.26 (=2x0.130), which is very close to the annual probability of failure of 0.27. Differences are even
smaller for more effective methods. For use of no method, the pregnancy rate is 0.84 versus an annual probability of failure of 0.85.
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Costs included those for the drug or device, physician services (device fitting, insertion, and
removal), method failures (pregnancies), and side effects. Direct non-medical costs (e.qg.,
cost of transportation) and indirect costs (e.g., lost productivity) were not considered. All
costs were adjusted to 2007 US dollars using the Medical Care Services component of the
Consumer Price Index.

2.4.1. Cost of contraceptive methods—TFor each year, method costs included the
annual cost of drug or supplies and professional fees. Contraceptive drug and device costs
were based on the 2007 Thomson Red Book Average Wholesale Price (AWP) [22], Multum
[23], and Medi-Span [24] (Table 2a). Retail prices were obtained from an online pharmacy
directory [25] for methods not included in the 2007 Red Book. The prices included in the
model were AWP-15% to reflect drug acquisition costs that health services payers would
most likely encounter. The costs of physician services, including those for device fitting,
insertion/removal of intrauterine contraceptives, and an office visit, were obtained from the
average fees associated with the Current Procedure Terminology (CPT) codes [26]. Costs
for removing devices were incurred when there was a method failure or at the end of the
device lifespan. No costs for removing devices were assigned for plan dropouts. Costs of a
tubal ligation and vasectomy were calculated based on the required resource utilization
[27,28] and the national average payments for relevant Diagnosis-Related Groups (DRGS)
obtained from the 2007 Ingenix DRG Expert [29].

2.4.2. Cost of method failures—The costs of induced abortions and spontaneous
abortions were calculated based on the assumption that 95% of the abortions are performed
in the hospital [30]. The cost of hospital abortions was based on national average payments
for the respective DRGs, and the cost of non-hospital abortions was based on the literature
[31,32]. The average cost of a birth was obtained from the March of Dimes study [33] that
reported the costs of prenatal, delivery-related and postpartum healthcare associated with
having a baby in the privately insured population in the United States. The study used the
2003 — 2005 MarketScan® Commercial Claims and Encounters database, a medical and
drug claims database of nearly 10 million individuals with employer-sponsored health
insurance. All live-birth deliveries, including pre-term births, were included in this study.
The study reported the average cost of having a baby (9-month pre and 3-month post) was
$8,802 in 2004, of which $8,236 was paid by the health plan. We used the portion paid by
the health plan for the purpose of this analysis (Table 2b).

The cost of ectopic pregnancy was calculated based on the Medical Expenditure Panel
Survey (MEPS) study, which reported the average expenditures for prenatal care, inpatient
hospital delivery, and a combination of the two, for private and public payer [34] and the
HCUP nationwide inpatient sample data [35,36]. An inflation factor (charges for an ectopic
pregnancy divided by charges for a birth) was derived using information obtained from
HCUP; this factor of 1.6 was then applied to the cost of inpatient delivery for a full-term
birth obtained from MEPS ($5,027) [34] to estimate the cost of ectopic pregnancy. The
estimates were inflated to 2007 costs using the medical component of the Consumer Price
Index (CPI).

2.4.3. Cost of side effects—Costs of amenorrhea, urinary tract infections, and venous
thromboembolism included the cost of office visit or inpatient stay and related care (Table
2c). Although amenorrhea is considered a positive change by many women [37], the fear of
unwanted pregnancy raised by amenorrhea usually leads to a physician office visit. Costs of
postoperative complications were included in the cost of surgical procedures and weighted
by the incidence of the complication.

Contraception. Author manuscript; available in PMC 2013 April 29.
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2.5. Effectiveness

Effectiveness was defined as the estimated average annual probability of not becoming
pregnant over a 5-year period, assuming typical use. Note that effectiveness is not simply
the complement of the annual probability of contraceptive failure shown in Table 1a. It is
always higher because women who give birth are not exposed to the risk of failure while
they are pregnant.

2.6. Analyses

Costs and incremental cost-effectiveness ratios (ICERS, the cost of an additional percentage
point in effectiveness) were estimated for all contraceptive methods. All costs were
discounted at a rate of 3% per annum in the base case. All analyses were performed using
TreeAge Pro 2006 (TreeAge Software, Williamstown, MA). One-way sensitivity analyses
were conducted to identify parameters that had the greatest effect on the results. Parameters
thought to have the most effect on the results of the model were tested with two-way
sensitivity analyses.

3. Results

3.1. Base case analysis

Any contraceptive method is superior to no method in terms of costs and effectiveness. The
average expected effectiveness ranged from 48% to nearly 100% (99.96%). The most
effective methods were vasectomy (100%), the implant (100%), tubal ligation (99.8%), the
LNG-20 IUS (99.8%) and the copper-T 1UD (99.6%) (Table 3). Five-year costs ranged from
$647 to $4,739. The three least expensive methods were the copper-T 1UD ($647),
vasectomy ($713) and the LNG-20 1US ($930).

Results at 5 years show that costs of unintended pregnancies reflect the majority (>90%) of
the total costs for contraceptive methods that have low effectiveness rates (no method,
withdrawal, fertility-awareness-based methods, and the male condom). In contrast, for
highly effective methods, such as tubal ligation, vasectomy, the implant, the copper-T 1UD,
and the LNG-20 1US, the method or device cost represents the majority of the costs. The
copper-T 1UD dominated all other methods except the LNG-20 IUS, vasectomy, tubal
ligation and the implant (Table 3). However, the implant and tubal ligation cost substantially
more than the copper-T IUD, with an ICER of $3,828 and $11,652 per additional percentage
point of effectiveness, respectively. Vasectomy and the LNG-20 1US had better
effectiveness than the copper-T IUD but cost only marginally more, with an ICER of $164
and $1,415 per additional percentage point of effectiveness, respectively.

3.2. Sensitivity analysis

Results were sensitive to variations in costs of contraceptive methods and the cost of an
unintended pregnancy. Moreover, with a longer time horizon, methods with high initial costs
and high effectiveness (vasectomy, implant, tubal ligation, LNG-20 1US and copper-T IUD)
become more cost effective (Fig. 2). One- and two-way sensitivity analysis on method costs
showed that the LNG-20 1US dominated the copper-T IUD when the cost of LNG-20 IUS
was approximately less than $300 (Fig. 3) and vasectomy was the dominant method when its
cost was less than $640. However, the implant and tubal ligation, the other two highly
effective methods, remained significantly more expensive than the copper-T 1UD, even
when the costs were decreased by 50%. Even when the failure rates for the highly effective
methods (vasectomy, implant, tubal ligation, LNG-20 IUS and copper-T 1UD) were varied
by 20%, there was no change in the cost-effectiveness rankings.

Contraception. Author manuscript; available in PMC 2013 April 29.
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Among the costs of method failures, those for a birth and an ectopic pregnancy were the
most sensitive in the model. When the cost of a birth was increased to $9,318, corresponding
to a scenario in which all women want no more children, the ICER for vasectomy and the
LNG-20 IUS compared to the copper-T IUD dropped to $78 and $1,270 per percent increase
in effectiveness, respectively. The cost of no method rose to $9,493, twice as much as in the
base model, and the cost savings from use of vasectomy, the LNG-20 IUS, and the copper-T
IUD compared with use of no method rose by approximately 100%. When the cost of
ectopic pregnancy is decreased, the cost of the LNG-20 IUS drops relative to the cost of the
copper-T 1UD. In general, when the cost of an unintended pregnancy is increased,
contraceptive methods with high effectiveness rates become more cost effective.

Increasing the plan disenrollment rates from 0% to 20% improved the ICERSs for methods
with low method costs. The largest changes were for the male condom, the female condom,
the vaginal ring, the transdermal patch, spermicides and the sponge. However, even when
the plan disenrollment rates were increased to 20%, the copper-T IUD remained the most
cost effective, followed by vasectomy and the LNG-20 1US.

The cost and effectiveness for the copper-T IUD, LNG-20 IUS, and vasectomy did not
change when estimates of method failure during perfect use (Table 1) were applied to the
model. In contrast, the cost effectiveness of barrier methods (the diaphragm, the sponge,
spermicides, and the male and female condoms) improved with perfect use. Fertility-
awareness-based methods became the least costly, followed by withdrawal and the male
condom.

Chance (no method) remained the least cost-effective method in all scenarios except when
the cost of a birth was lower than $2,400, in which case the transdermal patch became the
least cost-effective contraceptive option. Since the costs for a public payer are different
(often lower) than for a private payer, we ran the model using the costs of an unintended
pregnancy for public payers reported by the MEPS study and applied a deeper discount
(AWP-25%) for the methods. The results were similar to that of the base case, private payer
model, demonstrating that our results are robust. The remaining sensitivity analyses
(changes in the costs of spontaneous and induced abortion and the costs of other
contraceptive methods) did not result in any change in the cost-effectiveness rankings.

4. Discussion

Using a 5-year Markov model, we examined the cost effectiveness of contraceptives
(including chance, or no method) in the United States from a health care payer’s perspective.
The findings from this study highlighted the fact that all contraceptive methods were more
cost effective when compared to no method. Results indicated that long-term contraceptives
prevent unintended pregnancies without relying on user compliance while providing
excellent value for money. The three least expensive methods were the copper-T IUD,
vasectomy, and the LNG-20 IUS, and the most effective methods (=99.6% effectiveness)
were vasectomy, the implant, tubal ligation, the LNG-20 1US and the copper-T 1UD.

The current results were sensitive to variations in costs of contraceptive methods, the cost of
an unintended pregnancy, and time horizon. Because of the similarity in effectiveness
among the copper-T IUD, vasectomy and the LNG-20 IUS, the results were very cost-
sensitive, particularly between IUD and 1US devices. Only a small change in costs alters the
cost-effectiveness rankings, and for all practical purposes, the IUD and 1US could be
considered to have equivalent cost effectiveness. These results are likely to vary across
health plans depending on the negotiated discount rates.

Contraception. Author manuscript; available in PMC 2013 April 29.
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Our analysis updated and expanded a previously published cost-effectiveness analysis [4] to
include no contraceptive method, male contraceptive methods, and new market entrants such
as implants, along with cost updates. Results of our previous analysis [4] indicated that the
LNG-20 IUS and the copper-T 1UD cost less and are more effective than all other methods
except tubal ligation. This analysis found similar results where, along with vasectomy,
intrauterine contraceptive methods had better cost-effectiveness profiles than most other
methods. Similarly, earlier analyses by Trussell et al. [14,38], which also included male
contraceptives, found that vasectomy, the copper-T IUD, and the contraceptive implant were
the most cost effective. Recently, the U.K. National Institute for Clinical Excellence
conducted a cost-effectiveness analysis [39,40] that found that despite high initiation costs,
the implant, 1UD, and IUS were more cost effective than the injectable or combined oral
contraceptive pill. Varney et al. [41] and Phillips [42] also evaluated the cost effectiveness
of long-term reversible contraceptive methods and reported that the LNG-20 1US and
implant were cost-effective strategies, respectively.

This analysis has several limitations. In our model we assumed that individuals use the same
contraceptive method throughout the 5-year period, and switching between methods was not
allowed even when failure occurs. In reality, given their changing preferences and situations,
individuals do switch between different methods. There are, however, no nationally
representative data from which to estimate probabilities of switching among all methods.
Moreover, allowing switches precludes a pure comparison of different contraceptive
methods. If all switches are assigned an average cost of a mix of contraceptive methods, as
in our prior model [4], then the costs of the different methods will converge over time.

Another limitation relates to the model time horizon, which was restricted to 5 years. With a
longer time horizon, the copper-T IUD, vasectomy, and tubal ligation become more cost
effective, because they provide longer-term contraceptive protection at no additional cost.
We chose a 5-year time horizon, as short time horizons are most relevant from a payer’s
perspective and few women would use most methods beyond that horizon [43,44]. Estimates
of cost savings for shorter time horizons are shown in Fig. 2. Although our analysis
compared reversible methods with non-reversible contraception (female and male
sterilization), sterilization is not a realistic alternative until the desired family size has been
reached.

At the same time, it should be noted that the model did not account for certain costs incurred
by women with tubal ligation, including reversal costs for those desiring pregnancy. Non-
contraceptive beneficial effects and associated cost savings (e.g., the reduction in need for
surgical treatment of menorrhagia following 1US use [45] and the protective role of
condoms against sexually transmitted infections) were not considered. In the case of
LNG-20 IUS, including such a beneficial effect might substantially improve the method’s
relative cost effectiveness compared with other methods. In contrast, inclusion of sexually
transmitted infections, including HIV, has been shown to have only a minimal effect on cost
savings associated with condom use [14,38]. Additionally, the study excluded any indirect
costs associated with changes in emotional and psychological well being due to unintended
pregnancy.

The strength of this analysis is that the cost of a birth was reduced to account for the fact that
most births are mistimed. Preventing a mistimed birth today does not avoid its cost
altogether but simply postpones that cost until a later time. Failure to recognize this
distinction is common [46]. Estimates of the cost effectiveness of contraceptives that assume
that all births avoided today are avoided forever seriously overstate cost savings from
contraceptive use. In our analysis, if we had counted the full cost of a birth, we would have

Contraception. Author manuscript; available in PMC 2013 April 29.
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overestimated the cost of no method and the cost savings from use of the most effective
methods by about 100%.

In

conclusion, our study showed that using any contraceptive method is a cost-effective

strategy. The copper-T IUD, vasectomy and the LNG-20 IUS are the most cost-effective
methods currently available in the United States. Differences in method costs, the cost of an
unintended pregnancy, and time horizon are important factors that affect the cost
effectiveness of contraceptive methods.
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Fig. 1. Economic model structure
Note: the annualized cost at year X is the total cost for x years divided by x. The annualized
costs for tubal ligation for year 1 and 2 (not shown in graph) were $2,912 and $1,470
respectively. The annualized cost for implant for year 1 was $1,477.

< Start/continue method
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Note: the annualized cost at year x is the total cost for x years divided by x. The annualized costs
for tubal ligation for year 1 and 2 (not shown in graph) were $2,912 and 31,470 respectively. The

annualized cost for implant for year 1 was $1,477.

Note: The specific shaded area denotes which contraceptive method is more cost effective at
a given cost of copper-T IUD and cost of LNG-20 1US. (e.g., LNG-20 is more cost effective
when the cost of LNG-20 IUS is less than $300 and the cost of copper-T 1UD is more than
$475). Costs in the graph denote the average wholesale price (AWP)-15% used in the
model.

Contraception. Author manuscript; available in PMC 2013 April 29.



1duosnuey JoyIny vd-HIN 1duosnuey JoyIny vd-HIN

1duosnuey JoyIny vd-HIN

Trussell et al.

Page 13

600

8 ING-20 IUS
= Copper-T IUD

500 I Vasectomy

400

300

Cost of LNG-20 1US ($)

200

100

0 100 200 300 400 500 600
Cost of Copper-T IUD ($)

Note: The specific shaded area denotes which contraceptive method is more cost effective at a
given cost of copper-T 1UD and cost of LNG-20 IUS. (e.g., LNG-20 is more cost effective when
the cost of LNG-20 1US is less than 3300 and the cost of copper-T 1UD is more than $475). Costs
in the graph denote the average wholesale price (AWP)-15% used in the model.

Fig. 3.
Two-way sensitivity analysis on cost of LNG-20 1US and copper-T IUD
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Table 1a

Annual failure rates for contraceptive methods

Per cent of women experiencing an unintended pregnancy within thefirst year of use[7]

Method Typical use @ Perfect use P
LNG-20 IUS 0.2 0.2
Copper-T IUD
Year 1 0.8 0.6
Year 2 0.6 0.6
Year 3 0.4 0.4
Year 4 0.2 0.2
Year 5 0.1 0.1
Implant 0.05 0.05
Injectable contraceptive 3 0.3
Tubal ligation
Year 1 0.55 0.55
Year 2 0.29 0.29
Year 3 0.15 0.15
Year 4 0.19 0.19
Year 5 0.13 0.13
Vasectomy
Year 1 0.15 0.10
Year 2 0.01 0.01
Year 3 0.01 0.01
Year 4 0.01 0.01
Year 5 0.01 0.01
Oral contraceptive 8 0.3
Transdermal patch 8 0.3
Vaginal ring 8 0.3
Male condom 15 2
Female condom 21 5
Diaphragm 16 6
Spermicides 29 18
Sponge 24€ 15¢€
Fertility-awareness-based methods 25 4d
Withdrawal 27 4d
No method 85 85

1UD, intrauterine device; IUS, intrauterine system.

Page 14

aAmong typical couples who initiate use of a method (not necessarily for the first time), the percentage who experience an accidental pregnancy
during the first year if they do not stop use for any other reason. Estimates of the probability of pregnancy during the first year of typical use for
spermicides, withdrawal, fertility-awareness-based methods, the diaphragm, the male condom, the pill, and Depo-Provera are taken from the 1995
National Survey of Family Growth corrected for underreporting of abortion.
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Among couples who initiate use of a method (not necessarily for the first time) and who use it perfectly (both consistently and correctly), the
percentage who experience an accidental pregnancy during the first year if they do not stop use for any other reason. See the text for the derivation
of the estimate for each method.

c .
Average of parous and nulliparous.

dNatural family planning methods only.

Contraception. Author manuscript; available in PMC 2013 April 29.



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Trussell et al.

Table 1b

Probability estimates for method failure outcomes

Method Ectopic pregnancy @  Induced abortion ¢ Spontaneous abortion ¢ Birth ©
LNG-20 1US 0.500[8,9] 0.2300 0.0850 0.1850
Copper-T 1UD 0.03 [10] 0.4462 0.1649 0.3589
Implant 0.01[11] 0.4554 0.1683 0.3663
Injectable contraceptive 0.01 0.4554 0.1683 0.3663
Tubal ligation 0.33[12] 0.3082 0.1139 0.2479
Vasectomy 0.01 0.4554 0.1683 0.3663
Oral contraceptive 0.01 0.4554 0.1683 0.3663
Transdermal patch 0.01 0.4554 0.1683 0.3663
Vaginal ring 0.01 0.4554 0.1683 0.3663
Male condom 0.01 0.4554 0.1683 0.3663
Female condom 0.01 0.4554 0.1683 0.3663
Diaphragm 0.01 0.4554 0.1683 0.3663
Spermicides 0.01 0.4554 0.1683 0.3663
Sponge 0.01 0.4554 0.1683 0.3663
Fertility-awareness-based methods ~ 0.01 0.4554 0.1683 0.3663
Withdrawal 0.01 0.4554 0.1683 0.3663
No method 0.01 0.4554 0.1683 0.3663

1UD, intrauterine device; 1US, intrauterine system.

a
Assumed a base case rate of 1%.

bPackage insert.

Page 16

DProbabiIities of all failures except ectopic pregnancy were assumed to have the following distribution, 37% birth; 17% spontaneous abortion and
46% induced abortion, regardless of method (source: Personal communication from Lawrence Finer, August 30, 2007).
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Table 1c

Probability estimates of side effects for contraceptive methods

Method Amenorrhea  Venousthromboembolism  Urinary tract infections  Postoper ative complications
LNG-20 1US 0.22[13]

Copper-T IUD

Implant 02224

Injectable contraceptive 04 b[7]

Tubal ligation 0.012914]
Vasectomy 0.00043914]
Oral contraceptive 0.03[15] 0.00005[16] 0.15[17]

Transdermal patch 0.001[18] 0.00005 4[16]

Vaginal ring 0.03[19] 0.00005 4

Male condom

Female condom

Diaphragm

Spermicides

Sponge

Fertility-awareness-based methods
Withdrawal

No method

0.31[17,20]

0.31920,21]

1UD, intrauterine device; IUS, intrauterine system.

a
Source: Package Insert.

Probability of amenorrhea for 3-month injectable contraceptive increases each year to 0.7, 0.75, 0.78, and 0.8, respectively.

c_.
First year only.

dAssumed to be the same as with the diaphragm.
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Contraceptive method costs

Table 2a

Contraceptive methods and codes

Cost ($) (duration of use)

LNG-20 IUS

Mirena® 4[24]

1UD insertion (CPT 58300) [26]

1UD removal (CPT 58301) [26]

Office visit (CPT 99213) [26]
Copper-T IUD

Paragard® 9[24]

1UD insertion (CPT 58300) [26]

1UD removal (CPT 58301) [26]

Office visit (CPT 99213) [26]
Implant

Implanon® 4[23]

Cost of insertion (CPT 11975) [26]

Cost for removal (CPT 11976) [26]

Office visit (CPT 99213) [26]
Injectable contraceptive

Depo Provera® 4[24]

Injection (CPT 90782) [26]

Office visit (CPT 99212) [26]
Vasectomy

Procedure cost? [26,29]

Postoperative infection (0.043% of $144)
Tubal ligation

Procedure costC [26,29]

Postoperative complications (1.2% of $5210)
Oral contraceptive

Ortho Novum® 9[24]

Office visit (CPT 99212) [26]
Transdermal patch

Ortho Evra® 9[24]

Office visit (CPT 99212) [26]
Vaginal ring

NuvaRing® 4[24]

Office visit (CPT 99212) [26]
Male condom

Retail-male condomd[25]

Female condom

Contraception. Author manuscript; available in PMC 2013 April 29.

585.89 (5 years)

93.71
105.17
64.97

494.00 (10 years)

93.71
105.17
64.97

627.3 (3 years)

122.15
146.08
64.97

75.53 (3 months)

21.63
40.55

707.97

0.06

2833.79

62.52

52.81 (1 month)

40.55

56.49 (1 month)

40.55

49.81 (1 month)

40.55

1.00 (per use)
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Contraceptive methods and codes

Cost ($) (duration of use)

FC female condomd[25]
Diaphragm

All-Flex®/Ortho® Coil Spring4[22]

Diaphragm fitting (CPT 57170) [26]

Office visit (CPT 99212) [26]

Ortho® Options-gel-prefilled applicatord[25]
Spermicides

Ortho® Option-gel-prefilled applicatord[25]
Sponge

Today sponged[25]
Fertility-awareness-based methods
Withdrawal
No method

3.00 (per use)

41.60 (2 years)

91.12
40.55
1.29 (per use)

1.29 (per use)

2.83 (per use)

0
0
0

1UD, intrauterine device; IUS, intrauterine system; DRG, Diagnosis-related group; CPT, Current Procedural Terminology.

a . .
Costs are reported as average wholesale price (AWP). In the model, cost inputs are AWP-15%.

bAssuming 0.2% of vasectomies are performed inpatient, 77.1% in a physician’s office and 22.7% as hospital outpatient [27].

cAssuming 50% are performed postpartum and 50% as interval procedures; 96% of interval procedures are outpatient [28].

dAssuming 83 acts of intercourse per year [5].
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Table 2b
Cost of contraceptive method failure outcomes
Method failure Total averagecost Total average cost used in the model
Birth $9,318 4 $4,048 2
Induced abortion® $536.87 [29] $536.87 [29]
Spontaneous abortion? $536.87 [29] $536.87 [29]
Ectopic pregnancy (DRG 378) $10,613¢ $10,613€

aCaIcuIated based on the March of Dimes study [33] that reported $8,236 as health plan cost for pregnancy in 2004. Inflated using the medical
component of CPI to 2007$.

bAssuming 60% births are mistimed and would occur 2 years later, a 3% discount rate per year is applied. $9,318 x (1.0—0.60/(1.03)2).

cAssuming 95% of abortions are performed in the hospital [30]. Cost of hospital abortions based on DRG 380 and 381. Cost of non-hospital
abortions calculated from Henshaw [31] and CDC incidence rates [32].

a . . . . . .
Based on the same DRG codes and proportion of in-hospital abortions as induced abortion.

eCaIcuIated from Medical Expenditure Panel Survey (MEPS) 2004 [23] and HCUP 2005 data [35,36]. Inflated using the medical component of
CPI to 2007$.
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Table 2¢

Cost of contraceptive side effects

Side effect Cost

Amenorrhea? $52.58 [25,26]
Urinary tract infection? $97.29 [25,26]
Venous thromboembolism (DRG 125) $4,213.46 [29]

Postoperative complications of tubal ligation (DRG 452)  $5,209.72 [29]

Postoperative infections of vasectomy $144 [14]

a L
Includes the cost of pregnancy test and office visit.

b . . L
Includes the cost of ciprofloxacin 7-day course, office visit and lab tests.
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