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IMPORTANCE The Veterans Affairs (VA) health care system is the largest integrated health
care system in the United States. Like most US health plans, the VA currently stipulates a
3-month maximum dispensing limit for all medications, including oral contraceptive pills
(OCPs). However, 12-month OCP dispensing has been shown to improve continuation of use,
decrease coverage gaps, and reduce unintended pregnancy in other practice settings.

OBJECTIVE To estimate the financial and reproductive health implications for the VA of
implementing a 12-month OCP dispensing option, with the goal of informing policy change.

DESIGN, SETTING, AND PARTICIPANTS A decision model from the VA payer perspective was
developed to estimate incremental costs to the health care system of allowing the option to
receive a 12-month supply of OCPs up front, compared with the standard 3-month maximum,
during a 1-year time horizon. A model cohort of 24 309 reproductive-aged, heterosexually
active, female VA enrollees who wish to avoid pregnancy for at least 1 year was assumed.
Probabilities of continuation of OCP use, coverage gaps, pregnancy, and pregnancy outcomes
were drawn from published data. Costs of OCP provision and pregnancy-related care and the
number of women using OCPs were drawn from VA administrative data. One-way and
probabilistic sensitivity analyses were performed to assess model robustness.

MAIN OUTCOMES AND MEASURES Incremental per-woman and total costs to the VA of
allowing for 12-month dispensing of OCPs compared with standard 3-month dispensing.

RESULTS The 12-month OCP dispensing option, modeled from the VA health system
perspective using a cohort of 24 309 women, resulted in anticipated VA annual cost savings
of $87.12 per woman compared with the cost of 3-month dispensing, or an estimated total
savings of $2 117 800 annually. Cost savings resulted from an absolute reduction of 24
unintended pregnancies per 1000 women per year with 12-month dispensing, or 583
unintended pregnancies averted annually. Expected cost savings with 12-month dispensing
were sensitive to changes in the probability of OCP coverage gaps with 3-month dispensing,
the probability of pregnancy during coverage gaps, and the proportion of pregnancies paid
for by the VA. When simultaneously varying all variables across plausible ranges, the
12-month strategy was cost saving in 95.4% of model iterations.

CONCLUSIONS AND RELEVANCE Adoption of a 12-month OCP dispensing option is expected to
produce substantial cost savings for the VA while better supporting reproductive autonomy
and reducing unintended pregnancy among women veterans.
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T he Veterans Affairs (VA) health care system is the larg-
est integrated health care system in the United States1

and provides care to a growing population of reproduc-
tive-aged women veterans, including provision of all contra-
ceptive methods approved by the US Food and Drug
Administration.2,3 Similar to within the general US popula-
tion, oral contraceptive pills (OCPs) are among the most com-
monly used methods of contraception among women
veterans.4 To be most effective at preventing pregnancy, OCPs
require adherence to daily use, timely medication refills, and
prescription renewals. Missing more than 2 consecutive pills
can increase a woman’s chance of contraceptive failure and thus
the potential for unintended pregnancy.5 The effects of this user
dependence are evidenced by dramatic differences between
perfect and typical use failure rates for OCPs (0.3% and 9.0%
in the first year of use, respectively).6

Although OCP prescriptions can be written for a full year,
pill pack quantity per fill is primarily determined by the pa-
tient’s insurance. In the United States, medication dispens-
ing is typically limited to 30-, 60-, or 90-day supplies, as a
mechanism to control costs.7,8 Three-month supplies are in-
creasingly common among commercial and public insurers ow-
ing to associations with improved adherence and cost sav-
ings for patients and payers.9-12 Nevertheless, 90-day limits still
necessitate multiple refills annually. Gaps in OCP coverage due
to prescription refill delays are an established barrier to per-
fect contraceptive use among US women.13,14

Like most US health plans, the VA stipulates a 3-month dis-
pensing limit for all prescription medications, including OCPs.
However, VA data indicate that 43% of women dispensed
3-month contraceptive supplies experience at least 1 gap of at
least 7 days between refills during the course of a year of use.15

Conversely, US women dispensed 12-month contraceptive sup-
plies experience fewer gaps and improved method continua-
tion compared with women receiving fewer pills up front,16-18

which in turn leads to reductions in unintended pregnancy and
abortion.19 Citing this research, international and US guide-
lines now recommend routine initial dispensing of up to 1-year
supplies of hormonal contraception.5,20

Despite mounting evidence favoring 12-month dispens-
ing strategies for improving contraceptive access and repro-
ductive outcomes, the financial consequences for the VA are
unclear and will likely shape policy decisions. We used

decision modeling to estimate financial and reproductive
health implications to the VA of a revised policy allowing for
12-month dispensing of OCPs. Based on existing data, we hy-
pothesized that 12-month dispensing would reduce VA costs
while decreasing unintended pregnancies among women
veterans.

Methods
Model Design and Cohort
The institutional review board of VA Pittsburgh Health Care
System determined this study, which used retrospective ad-
ministrative data, to be exempt from human subjects review.
Additional approval was obtained from the VA Pharmacy Ben-
efits Management Service to use administrative data. This
study followed the Consolidated Health Economic Evalua-
tion Reporting Standards (CHEERS) reporting guideline for eco-
nomic evaluation.

We developed a decision analysis model from the VA payer
perspective to estimate incremental costs of a 12-month OCP
supply option (twelve 28-day pill packs) compared with con-
ventional 3-month dispensing (three 28-day packs dispensed
4 times). Figure 1 shows a simplified model schematic. The
12-month strategy is modeled as an option to account for per-
sonal preference (eg, trialing a new pill type) and because some

Key Points
Question What are the expected financial and reproductive
health implications for the Veterans Affairs health care system of
implementing a 12-month dispensing option for oral contraceptive
pills?

Findings In this economic decision model built from the Veterans
Affairs health system payer perspective using a cohort of 24 309
women, adoption of a 12-month dispensing option for oral
contraceptive pills is expected to produce substantial cost savings
for the payer compared with standard 3-month dispensing, while
reducing unintended pregnancies among women veterans.

Meaning A 12-month dispensing option for oral contraceptive pills
is economically feasible for the Veterans Affairs health system
while better supporting women veterans’ reproductive goals and
autonomy.

Figure 1. Decision Model Schematic
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Decision analysis model of 3- vs
12-month dispensing strategies for
oral contraceptive pills (OCPs).
Rx indicates prescription.
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VA enrollees are subject to copayments for contraceptive
medications,21 which may disincentivize some women from
accepting a 12-month supply. The model was run over a time
horizon of twelve 28-day periods (approximately 1 year).

Our model assumes a cohort of reproductive-aged, het-
erosexually active female VA enrollees who wish to avoid preg-
nancy for at least 1 year. Pregnancy outcomes include abor-
tion, miscarriage (pregnancy loss before gestational age of 20
weeks), and live birth. Stillbirths (fetal death after gestational
age of 20 weeks) and ectopic pregnancies were excluded for
model parsimony because these outcomes represent less than
2% of pregnancies, and because pregnancy outcome prob-
abilities are not expected to differ between strategies.22,23

Model outcomes were per-woman mean costs for 3-month and
12-month dispensing, the incremental cost difference be-
tween strategies, and total incremental annual cost differ-
ence among all women using OCPs. A cohort of 24 309 women
was used to calculate total annual costs, based on the num-
ber of VA enrollees who filled an OCP prescription during fis-
cal year 2017 (FY2017). Model construction and analyses were
performed using TreeAge Pro 2018 and 2019, version R1 soft-
ware (TreeAge Software). Independent coding of model com-
ponents and review of model accuracy by two of us (C.P.J.-G.
and K.J.S.) was used to reduce risk of model errors or program-
ming bugs (internal validity).24

Key Assumptions
Base case analyses assume that 50% of OCP users opt to re-
ceive a 12-month supply of OCPs, and this value was varied
from 0% to 100% in sensitivity analyses; cohorts choosing
12- vs 3-month supplies are assumed to be identical in demo-
graphic factors and unintended pregnancy risk. Based on a co-
hort wishing to avoid pregnancy for at least 1 year, all preg-
nancies in the model are unintended (ie, occurring sooner than
desired or when no future pregnancies were desired, per stan-
dard definitions).25 This assumption informs the base case pro-
portion of pregnancies that result in abortion (42%).26 Al-
though empirical evidence indicates that continuation of OCP
use is improved among women dispensed greater numbers of
pills,15,16 discontinuation rates are equivalent between the
3- and 12-month strategies and treated as a single variable in
the model, biasing against the 12-month strategy. The model
assumes an equal probability of daily contraceptive adher-
ence between 3- and 12-month cohorts (ie, if women have no
gaps in pill coverage, they are equally likely to take them con-
sistently). Typical use failure rates account for imperfect daily
adherence.6 Finally, mean pregnancy risk is assumed to be con-
stant over time, allowing for pregnancy risk prorating based
on time covered by OCPs.

Model Variables
Model variables are listed in Table 1. Probabilities of
contraceptive continuation, coverage gaps, pregnancy, and
pregnancy outcomes were drawn from published
literature.4,6,15,21,26-30 Our model does not allow for switching
from OCPs to other prescription contraceptive methods dur-
ing the 1-year time horizon. However, prior work indicates that
prescription contraceptive method switching is low among VA

enrollees using hormonal contraception (4.8% switched to an-
other short-acting method during 1 year)15 and among non-VA
women using OCPs (mean of 0.11 OCP cycles wasted annually
owing to method switching).19 Women discontinuing use of
OCPs are assumed to use nonprescription methods or no method
for the remainder of the time horizon. The base case preg-
nancy risk among those who discontinue OCP use is a weighted
mean of annual typical use failure rates for condoms, with-
drawal, fertility awareness methods, spermicides, and no con-
traceptive use, based on the distribution of use of these meth-
ods among a nationally representative sample of women
veterans who use the VA for primary care.4,6 Women with gaps
between OCP refills are assumed to use no contraception dur-
ing gaps, with an 85% annual pregnancy risk.6 Pregnancy prob-
abilities are prorated based on OCP coverage time vs gap or dis-
continuation. All annual pregnancy probabilities were
additionally prorated to account for a model time horizon of
twelve 28-day cycles (336 days) rather than 365 days.

Costs were drawn from VA administrative data. Interme-
diate costs include the mean cost of pills (including fixed and
variable supply costs and overhead) and mean dispensing costs
(including labor and, for mail-order prescriptions, supplies and
overhead) for each 3-month OCP supply; mean costs include
prescriptions filled at pharmacy windows and via the VA’s mail-
order pharmacy in FY2017. Intermediate costs were multi-
plied by 4 in 12-month dispensing arms and scaled in 3-month
dispensing arms based on the minimum number of 3-month
supplies required to account for mean OCP coverage time in
that arm (eg, multiplied by 3 for discontinuers in the base case
to account for a mean of 8 months of OCP coverage). Our as-
sumption of direct scalability for pill and dispensing costs from
3- to 12-month supplies biases against the 12-month option,
because dispensing of larger quantities may be associated with
reduced per-unit costs and thus lower relative intermediate
costs.

Veteran copayments represent negative intermediate costs
(ie, profit) to the VA and were fixed in the model at −$24 per
3-month supply or −$96 for a 12-month supply, based on co-
payment rates for 2017.21 Copayments were scaled as above in
3-month arms based on OCP coverage time. Whether a vet-
eran is subject to copayments for medications, including con-
traceptive methods, is based on a variety of factors, including
income level, military service time frame, and service-
connected disability level.21 The proportion of women sub-
ject to OCP copayments (34.5%) was determined using FY2017
administrative data. Copayment amounts were multiplied by
the proportion of veterans with copayments.

Outcome costs include the mean costs incurred by the VA
for live births and miscarriages. Abortion cost is set at $0, be-
cause the VA does not cover pregnancy termination under any
circumstances.28 Live birth costs include prenatal care, intra-
partum and delivery care, and newborn care, which the VA cov-
ers for a maximum of 7 days. The VA does not provide preg-
nancy or newborn care directly, but contracts with non-VA
entities to reimburse this care using VA benefits.2 Costs of in-
trapartum care, newborn care, and miscarriage management
represent VA mean payments in FY2015, the latest available
data from which we could derive reliable estimates. All costs

Financial Implications of 12-Month Dispensing of Oral Contraceptive Pills in the VA Original Investigation Research

jamainternalmedicine.com (Reprinted) JAMA Internal Medicine September 2019 Volume 179, Number 9 1203

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a University of Pittsburgh User  on 06/09/2022

http://www.jamainternalmedicine.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2019.1678


associated with prenatal care are drawn from mean costs paid
by commercial insurers for prenatal care in 2010.27 All costs
are presented in 2017 US dollars, with costs from prior years
inflated using the US Consumer Price Index.

A proportion of VA enrollees use non-VA insurance ben-
efits (eg, private insurance or Medicaid) to cover pregnancy
care. Our base case of 52% of pregnancies paid for by VA
was derived from unpublished data from the Examining

Table 1. Variables for Base Case and Sensitivity Analyses

Variable Base Case

One-way Sensitivity
Analysisa

Probabilistic Sensitivity
Analysisb Source

Low Value High Value SD Distribution
Costs

Intermediate costs, 2017 US $c

3-mo OCP supply 38.48 0.01 5000.00 100.68 Gamma VA data

Dispensing for 3-mo OCP supply 8.58 0.01 110.00 6.70 Gamma VA data

Copayment for 3-mo OCP supply −24.00 NA NA NA NA US Department of VA,21 2018

Outcome costs, $

Live birth

Prenatal cared 2968.79 100.00 15 000.00 3789.39 Gamma National Partnership for Women
and Families27 2013

Intrapartum/delivery care 7933.67 1000.00 100 000.00 6827.42 Gamma VA data

Newborn care (7 d) 6480.85 300.00 100 000.00 6000.00 Gamma VA data

Miscarriage 1186.41 100.00 5000.00 1452.71 Gamma VA data

Abortion 0 NA NA NA NA US Department of VA28

Probabilities

Choose 12-mo supply 0.50 0 1.00 0.20 Beta Assumption

Have copayments for OCPs 0.35 0 1.00 0.10 Beta VA data

OCP use probabilities

Discontinue OCP use given 3 or 12 mo 0.35 0 0.07 0.10 Beta Borrero et al,152013; assumption

≥1 gap in coverage given 3 mo 0.43 0 0.70 0.15 Beta Borrero et al,15 2013

Annual pregnancy probabilitiese

Pregnancy given continuous OCP use 0.09 0 0.20 0.05 Beta Trussell,6 2011

Pregnancy given discontinued OCPsf 0.47 0 1.00 0.15 Beta Borrero et al,4 2017; Trussell,6

2011
Pregnancy during OCP coverage gap(s) 0.85 0 1.00 0.08 Beta Trussell,6 2011; assumption

Pregnancy outcome probabilities

Miscarriage 0.10 0 0.40 0.07 Beta American College of Obstetricians
and Gynecologists,29 2018

Abortion 0.42 0 0.70 0.05 Beta Finer and Zolna,26 2016

Live birth 0.48 NA NA NA NA NA

Pregnancy paid for by VA 0.52 0 1.00 0.20 Beta Borrero et al,4 2017; assumption

Newborn care paid for by VAg 0.58 0 1.00 0.20 Beta VA data

Durations

OCP use given ≥1 coverage gap, mo 10 3 11.75h 1.00 Beta Borrero et al,15 2013

OCP use given discontinuation of OCPs, mo 8 0 12.00 1.5.0 Beta Borrero et al,15 2013

Abbreviations: NA, not applicable; OCP, oral contraceptive pill; VA, Veterans
Affairs.
a Cost ranges for 1-way sensitivity analysis are based on extremes of empirical

VA data. All other ranges are based on published literature and are
intentionally broad to reflect parameter uncertainty and allow for extreme
value analysis.30

b Distribution means are equal to the base case. Distributions were chosen
based on established best practices.30

c Intermediate costs are scaled directly based on the minimum number of
3-month supplies necessary to account for time covered by OCPs or multiplied
by 4 for 12-month supplies.

d Prenatal care costs are based on mean costs paid by commercial insurers for
prenatal care in 2010 ($2641), adjusted to 2017 US dollars.

e Based on 1 full year of use and prorated in the model to account for the
proportion of time in a given state (covered by OCPs, OCP use gap, or

discontinuation of OCP use), and for a time horizon of twelve 28-day periods
(336 days) instead of a full calendar year.

f The base case probability is a weighted mean of annual typical use failure rates
for nonprescription contraceptive methods (male condoms, withdrawal,
fertility awareness–based methods, and spermicides) and no method use,
based on the distribution of current use of these methods observed among
women veterans at risk for unintended pregnancy in the Examining
Contraceptive Use and Unmet Need Among Women Veterans (ECUUN)
study.4,6

g Indicates the probability that newborn care is paid for by the VA among
women whose pregnancy care is covered by the VA.

h Indicates the maximum amount of time that can be covered by OCPs if a
woman misses at least 7 days between refills in a time horizon of twelve
28-day time periods (336 days).
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Contraceptive Use and Unmet Need Among Women Veterans
(ECUUN) study,4 where 52% of veterans currently receiving
OCPs from the VA have no additional, non-VA insurance cov-
erage. Administrative data indicate that the VA paid for new-
born care for approximately 58% of infants born to women
whose maternity care was covered by the VA in FY2015.

Estimating the Number of Unintended Pregnancies
Associated With Each Dispensing Strategy
Unintended pregnancy frequency per 1000 women per year
associated with each strategy was calculated based on the pro-
portion of the cohort experiencing a pregnancy outcome (live
birth, miscarriage, or abortion) during the model time hori-
zon. We estimated the expected total unintended pregnancy
frequency by multiplying the frequency per 1000 women per
year by the number of VA enrollees using OCPs (n = 24 309).

Sensitivity Analyses
We performed 1-way sensitivity analyses, independently vary-
ing model variables across the ranges shown in Table 1, to iden-
tify variables with the greatest effect on base case results. Cost
ranges are based on empirical VA data; ranges for probabili-
ties and other variables are based on the literature and are in-
tentionally broad to reflect uncertainty and allow consider-
ation of potentially extreme values.30 A tornado diagram was
generated to graphically represent 1-way sensitivity analy-
ses, and threshold values (ie, variable values at which fa-
vored strategies change) were determined.

To assess overall model robustness and further estimate
the effects of variable uncertainty, probabilistic sensitivity
analysis with 5000 iterations was performed, simultane-
ously var ying all model variables ac ross plausible
distributions.30 Per established guidelines, beta and gamma
distributions were chosen to approximate probability distri-
butions and right-skewed cost data, respectively.30 Table 1
shows distribution means and SDs. Standard deviations for cost
variables are from VA data; resulting distributions were com-
pared with empirical data to ensure reasonable approxima-
tion. Standard deviations for other variables were selected to
approximate broad but plausible ranges similar to those used
in 1-way sensitivity analyses. We calculated the likelihood that
the 12-month option resulted in lower per-woman costs com-
pared with the 3-month strategy, and the 95% probability range
of incremental cost differences between strategies.

Results
Base Case Analyses
Mean annual cost per woman was $700.60 for the 12-month
dispensing option, compared with $787.72 for the 3-month dis-
pensing strategy, resulting in incremental VA cost savings of
$87.12 per woman per year with the 12-month option. Among
the 24 309 women receiving OCPs in the VA, the 12-month dis-
pensing option is expected to save $2 117 800 annually.

Cost savings with 12-month dispensing result primarily
from reductions in unintended pregnancies. Annually, 149 un-
intended pregnancies per 1000 women were expected with the

12-month option, compared with 173 per 1000 women in the
3-month strategy, for an absolute reduction of 24 unintended
pregnancies per 1000 women per year. This reduction trans-
lates to 583 unintended pregnancies averted annually among
women receiving OCPs in the VA with adoption of a 12-month
dispensing option.

Sensitivity Analyses
One-way sensitivity analyses are shown in Figure 2. Cost sav-
ings with 12-month dispensing were sensitive to changes at the
extremes of plausible ranges for probability of OCP coverage
gaps with 3-month dispensing, pregnancy risk during gaps, and
the proportion of pregnancies paid for by the VA. Threshold
values for these variables are shown in Table 2.

In probabilistic sensitivity analyses simultaneously vary-
ing each variable across a plausible distribution, the
12-month strategy was cost saving in 95.4% of model itera-
tions. The 95% probability range of the incremental cost dif-
ference ranged from annual cost savings of $389.79 per woman
to additional costs of $13.34 per woman with the 12-month op-
tion compared with 3-month dispensing.

Discussion
Adoptionofa12-monthOCPdispensingoptionisexpectedtopro-
duce substantial cost savings for the VA health care system while
reducing unintended pregnancies experienced by women vet-
erans. Model results are robust to variations across broad but
plausible variable ranges, suggesting that 12-month OCP dispens-
ing is economically feasible for the VA while better meeting the
reproductive needs of the women the VA serves.

The potential consequences of an adverse event (ie, un-
intended pregnancy) resulting from short gaps in contracep-
tive coverage are arguably greater than for other prescription
medications, and pregnancy is a costly outcome for both
women and insurers. Although the VA uses innovative strat-
egies such as a centralized mail-order pharmacy used for nearly
80% of prescriptions, refills are not automatic or instanta-
neous, and potential coverage gaps remain; this is evidenced
by the 43% of women veterans who experience at least 1 gap
between contraceptive refills,15 similar to patterns observed
in US populations.13,14,16 In this model, sensitivity analyses in-
dicate that only 3% of women can incur a coverage gap for
3-month dispensing to be favored, an implausibly low value
based on empirical evidence. In contrast, robust evidence now
highlights the potential for reduced contraceptive gaps and im-
proved reproductive outcomes with dispensing of greater quan-
tities of contraceptives,16-19 while additional health care sys-
tem contacts have little effect on continuation of contraceptive
use or patient safety.31,32 In addition to influencing national and
international medical guidelines,5,20 these data have spurred
recent US state-level legislative efforts, with 17 states and the
District of Columbia requiring coverage of 12-month contra-
ceptive supplies as of January 2019.33 As the largest US inte-
grated health care system, and with its centralized pharmacy,
the VA is uniquely positioned to implement similar evidence-
based policy change on a national scale.
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The substantial incremental cost savings predicted by our
model with a 12-month OCP dispensing option are in align-
ment with existing empirical evidence and other models of con-
traceptive cost-effectiveness16,34,35 and, in fact, are intention-
ally conservative due to multiple assumptions biasing against
the 12-month strategy. Our model’s projected 14% reduction
in unintended pregnancy for 12-month vs 3-month dispens-
ing is notably less than the empirically observed 30% re-
duced odds of pregnancy among California family planning
program clients,19 suggesting that real-world implications of
this policy change may have a greater effect than our model
estimates. Despite our conservative assumptions, probabilis-
tic sensitivity analysis indicates that 12-month dispensing is

nearly always cost saving, and that additional costs per woman
are minimal in rare iterations in which 3-month dispensing is
favored. This robustness of model results to variations across
generous ranges suggests that the projected cost savings with
12-month dispensing may translate to other US health care con-
texts, despite potential differences in baseline costs or popu-
lation characteristics.

Allowing for 12-month OCP dispensing is one mechanism
to enhance contraceptive access for US women and women vet-
erans; however, other policies also limit veterans’ receipt of
optimal reproductive health care. First, unlike most insured
US women, who have zero cost sharing for contraception un-
der the Affordable Care Act,36 some VA enrollees incur copay-
ments for contraception, including 35% of women who filled
VA OCP prescriptions in 2017. Copayments are associated with
reduced adherence to contraceptive use among women vet-
erans across all income levels37 and may be a barrier to use. In
addition, VA policy excludes all abortion coverage. Although
veterans seek abortion at rates similar to women in the gen-
eral population,38 VA policy is more restrictive than many
public insurance programs and the Department of Defense,
which allow for coverage in cases of rape, incest, or life
endangerment.39 Although our model defines abortion as a $0
cost to the VA, it clearly represents a nonzero cost to veterans
seeking termination of unintended pregnancies.

Although our results suggest financial benefits to the VA
of a 12-month OCP dispensing policy, it is vital that contracep-
tive policies serve first and foremost to augment women’s re-
productive outcomes and autonomy. Economic arguments in

Figure 2. One-way Sensitivity Analyses

Base Case: 
–87.12

50–700 –650 –600 –550 –500 –450 –400 –350 –300 –250 –200 –150 –100 –50 0

Incremental Cost of 12-mo Option vs 3-mo Dispensing ($US 2017) 

Cost of intrapartum care ($1000-$100 000)

Time covered given ≥1 OCP gap (3-11.75 mo)

Cost of newborn care ($300-$100 000)

p(VA pays for pregnancy outcome) (0-1)a

Proportion who choose 12-mo supply (0-1)

p(≥1 OCP gap given 3 mo dispensed) (0-0.7)a

p(pregnancy outcome = abortion) (0-0.7)

p(pregnancy during OCP gap[s]) (0-1)a

Cost of prenatal care ($100-$15 000)

p(pregnancy outcome = miscarriage) (0-0.4)

p(discontinue OCPs) (0-0.7)

p(VA pays for newborn care) (0-1)

p(pregnancy given OCP use) (0-0.2)

Time covered given discontinued OCPs (0-12 mo)

Cost of miscarriage ($100-$5000)

Proportion with OCP copay (0-1)

Cost of 3-mo OCP supply ($0.01-$5000)

Cost to dispense 3-mo OCP supply ($0.01-$110)

p(pregnancy given discontinued OCPs) (0-1)
Base Case: 

–87.12

Bar colors denote the directionality of the variable range associated with the
resultant incremental cost (ie, dark blue bars represent decreasing and light
blue bars indicate increasing values). Threshold values are reported in Table 2.
OCP indicates oral contraceptive pill; p, probability; VA, Veterans Affairs.

a Variation can result in the 3-month strategy being favored over the 12-month
option.

Table 2. Threshold Values From One-way Sensitivity Analyses

Variable Threshold Valuea

Probability VA pays for pregnancy outcome 0.037

Probability of ≥1 OCP coverage gap given 3 mo of OCPs
dispensed

0.031

Probability of pregnancy during OCP coverage gap(s)b 0.133

Abbreviations: OCP, oral contraceptive pill; VA, Veterans Affairs.
a 3-month dispensing is less costly than 12-month dispensing at the indicated

variable range.
b Annual probability of pregnancy given no contraceptive use, which is assumed

during OCP coverage gaps (base case, 0.85). The overall probability of
pregnancy over the model time horizon is prorated according to time using
OCPs vs coverage gaps. Annual pregnancy probabilities are also prorated in
the model to account for a time horizon of twelve 28-day periods (336 days)
instead of a full calendar year.
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family planning have historically been used to promote racist
and classist policies by positing that limiting the reproduc-
tion of poor women and women of color can curb societal
poverty.40,41 Such poverty amelioration arguments have led to
coercive sterilization programs targeting socially marginal-
ized populations and proposals conditioning receipt of wel-
fare benefits on Norplant provision, among other injustices.40,41

Thus, although the favorable bottom line suggested by our re-
sults may be helpful in influencing policy change in the VA and
other settings, we highlight these potential financial gains as
a secondary benefit to the more important and evidence-
based goal of improving contraceptive access and facilitating
women veterans’ individual abilities to manage their repro-
ductive lives as they see fit.

Limitations
Our model does not allow for switching to additional contra-
ception methods during the 1-year time horizon or account for
resultant pill wastage, which is a common counterargument
against extended medication dispensing. However, prescrip-
tion method switching and pill wastage were low in 2 large-
scale studies in veteran and nonveteran populations.15,16 In ad-
dition, intermediate costs of additional methods would likely
be negligible compared with cost savings due to reduced unin-
tended pregnancies, as seen in empirical data.16 Second, our
model may overestimate pregnancy risk by assuming use of only
nonprescription methods or no contraception among women
who discontinue OCPs, and no contraception use during OCP
coverage gaps. We account for this limitation by broadly vary-
ing pregnancy probabilities in sensitivity analyses. Results were
not sensitive to variations in pregnancy probability after

discontinuation of OCP use, and annual pregnancy risk given
no contraceptive use (assumed during OCP gaps) would have
to be less than 13.3% for 3-month dispensing to be favored. This
value is notably lower than the established annual pregnancy
risk with no contraception (85%), as well as failure rates for all
nonprescription contraceptive methods (range, 18%-28%) that
women might use during coverage gaps. Third, our model does
not account for the possibility that groups of women veterans
choosing 12- vs 3-month OCP supplies may differ according to
characteristics associated with OCP use, adherence, or risk of
unintended pregnancy, including medical and mental health co-
morbidities. Finally, our work is subject to inherent limitations
of model-based approaches, wherein applicability to real-
world situations is bounded by assumptions, input data qual-
ity, and combined variable uncertainty. To mitigate these limi-
tations and produce policy-relevant results, we made structural
and parameter assumptions to bias against the 12-month dis-
pensing option wherever possible and varied all variables indi-
vidually and simultaneously over generous bounds.

Conclusions
Based on the outcomes of this model, adoption of a 12-month
dispensing option for oral contraceptive pills may support re-
productive autonomy and improve reproductive outcomes
among women veterans and is expected to produce cost sav-
ings for the VA due to reductions in unintended pregnancies.
Thus, the proposed policy is expected to be economically fea-
sible for the VA while better supporting women veterans in
meeting their reproductive goals.
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