WHAT HAPPENED IN DELAWARE? UNINTENDED BIRTHS AND UNPLANNED
BIRTHS AMONG ALL WOMEN AND AMONG MEDICAID-INSURED WOMEN

FOLLOWING A STATEWIDE CONTRACEPTIVE INITIATIVE
INTRODUCTION

A major statewide contraceptive-access program, running from 2015 to 2020, the Delaware
Contraceptive Access Now Initiative (DelCAN),! promoted free contraception of all types, and
included a particular focus on increased access to free or low-cost long-acting reversible
contraceptive methods (LARCs), consisting of implants and intrauterine devices. The initiative
included extensive medical provider and administrative training,? with an emphasis on same-day
LARC insertions. Title X clinics received not only training in LARC insertion and removal, but
also free stocks of LARC devices."*> A media campaign early in the intervention raised
awareness of the availability of low-cost or free contraception at sites that received LARC
training.* Policy changes facilitating Medicaid reimbursement to providers for immediate post-
partum (IPP) LARC were accompanied by training in IPP LARC insertion across most Delaware
hospitals with maternity units.’

The DelCAN Initiative followed other LARC-focused contraceptive initiatives in
Colorado %7 and in St. Louis, Missouri,® and preceded statewide contraceptive access initiatives
in South Carolina,” Massachusetts,'? and North Carolina,!' with additional initiatives
planned.'*!* One of the motivations of DelCAN, and of the similar initiatives in other states, was
to address high rates of unintended pregnancy, substantially higher in the U.S. than in other high-

income countries.!* From 1982 to 2010, approximately half of all pregnancies and one-third of
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births in the U.S. were unintended.'*'® Explanations for high rates of unintended pregnancies
and births have included low access to contraception generally, and to the most effective
contraceptive methods in particular, and to associated high rates of contraceptive failure.!”2°
Unintended pregnancies and those ending in births (hereafter “unintended births”) also reflect
persistent social inequalities by education and race/ethnicity.!* 6123 Contraceptive access
initiatives have accordingly been designed in ways that may address these inequalities through
targeting contraceptive access towards more disadvantaged sociodemographic groups.
Delaware’s fraction of unintended pregnancies in 2010 was the 7th highest in the United States,
at 57%, and its rate of unintended pregnancies, at 62 per 1,000 women of childbearing age 15-44,
was the country’s highest.?*?> Delaware also had the highest percentage of ‘unwanted’
pregnancies (23%) among the 42 states with disaggregated data by categories of unintended
pregnancies.?*?° In this context, the DelCAN Initiative was notably very successful in engaging
state stakeholders in a highly-collaborative public-private partnership to reduce unintended
pregnancies in the state.’

The role of contraceptive method effectiveness has been motivated in part by statistics
such as that 48% of unintended pregnancies that occur while using contraception in the month of
conception,? although more recent estimates indicate a trend of general decline in contraceptive
failure in the U.S.!” The promotion of long-acting reversible contraceptive methods (LARCS),

consisting of implants and intrauterine devices, has been a major focus of recent contraceptive

initiatives such as DelCAN. LARC-focused programs have been both supported from a public
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health outcomes perspective, and critiqued from a reproductive autonomy perspective.



Reductions in poverty and increases in economic wellbeing, including through reducing
non-marital childbearing, have also been cited as potential benefits of increased LARC access

31733 although with concerns expressed about the potential for pressure or coercion to

and use,
use LARC to enable the achievement of these goals.>*

‘Unintended’ pregnancies and ‘unplanned’ pregnancies are concepts that are often
conflated or used interchangeably (e.g., Finer and Sonfield 2012).%> The widely-used definition
of ‘unintended’ pregnancy (e.g., Mosher et al. 2012)'* includes a pregnancy that is either
‘mistimed’, meaning earlier than wanted, or ‘unwanted’ in the case that the woman who did not
want to be pregnant then or at any time in the future. Klerman (2000),?° noting that pregnancy
planning involves not only intentions but also (contraceptive) behavior, remarks that “it is
puzzling that so much more attention seems to be given to the percentage of unintended
pregnancies compared to the percentage of unplanned ones. It would seem that planning status
would be more important to program planners” (p.159). ‘Unintended’ or ‘unplanned’
pregnancies have elsewhere been argued to represent different aspects of women’s pregnancy
experiences.’’*° Reducing ‘unintended pregnancies’ was the explicit goal of the DelCAN and of
the other contraceptive initiatives cited above, and reducing ‘unintended’ pregnancies continues
to be the explicit U.S. public health goal.*!

In the present study, we investigate both ‘pregnancy intentions’ and ‘pregnancy
planning’, treating them as separate concepts with distinct empirical operationalizations, and we

investigate multiple components of each. The data that allow us to do this are from a state-

representative survey data source, the Pregnancy Risk Assessment Monitoring System (PRAMS)



database, a CDC-coordinated, annual surveillance system that combines birth certificate data and
survey responses from a representative sample of women who delivered a live-born child in a
given calendar year.*> To evaluate the success of DelCAN in decreasing the proportion of
unintended births in Delaware, we estimate whether fractions of unintended births decreased
more in Delaware between the pre-DelCAN and DelCAN periods compared to in other states
over the same period. We also consider separately the two components of ‘unintended births,’
being births from pregnancies that were ‘wanted later’ and births from pregnancies that were
‘unwanted.’ In a challenge to the use of ‘mistimed’ as confined to pregnancies that were ‘wanted
later,” we investigate also births from pregnancies that were ‘wanted sooner.” We apply the same
comparative approach between Delaware and other states across the pre-DelCAN to Del CAN
periods to evaluate whether DelCAN increased the proportion of ‘planned births.” We investigate
alternately two types of births resulting from an ‘unplanned’ pregnancy: those in which the
woman and her partner were not using contraception, and those in which they were using
contraception.

Finally, because certain components of the DelCAN were targeted towards low-income
and Medicaid-enrolled women,>** and because contraceptive initiatives typically aim to address
health and economic disparities associated with the higher rates of unintended pregnancies and

births in low-income sociodemographic groups, >

we conduct both an overall analysis and
separate analyses for Medicaid-covered and non-Medicaid-covered births. These group-specific

analyses are conducted both for binary classifications of ‘unintended births’ and ‘planned births’

and for multiple ‘intention’ and ‘planning’ categories.



Our study’s aims, therefore, are three: first, to answer the simple question of whether
DelCAN reduced unintended births; second, to illuminate a more nuanced set of women’s
retrospective reports of their attitudes and behaviors around the time that they became pregnant;
and third, to investigate whether any impacts of DelCAN were differentially experienced by
socioeconomic status, as represented by Medicaid-insured versus non-Medicaid groups of
women. To preview the answers we provide in this paper: (1) we find no impact of DelCAN on
reducing ‘unintended’ births nor on reducing births ‘wanted later’ or that were ‘unwanted’; (2)
we find that DelCAN did increase the fraction of ‘planned’ births, and that it decreased
specifically the fraction of ‘unplanned births’ that occurred while not using contraception, that it
increased the fraction of births ‘wanted sooner’; and (3) we find that DelCAN’s (positive) impact
on ‘planned births’ was specific to Medicaid-insured women, while DelCAN’s (also positive)
impact on births ‘wanted sooner’ was general across Medicaid-insured and non-Medicaid-

insured women.

DATA AND METHODS

DATA

The analyses of the study come from the Pregnancy Risk Assessment Monitoring System
(PRAMS) database. The PRAMS is a Centers for Disease Control and Prevention (CDC)-
coordinated, ongoing state-level (exceptionally, New York City in the PRAMS constitutes a
separate geographical unit from the rest of New York state) surveillance system that combines

birth certificate data and survey data on a representative sample of women who delivered a live-



born child in a given calendar year.** Each participant state designs a stratification methodology
that allows for oversampling based on characteristics of interest such as low birth weight. The
CDC’s weighting schemas allow researchers to combine state-level estimates to compare results
between them *?. For all analyses, we use the weights recommended by the CDC to account for
the state stratification methodology and differential non-response. The PRAMS questionnaire is
administered two to six months after the delivery of the sampled (‘index’) birth. Data are
released by the CDC-PRAMS for each year that a state satisfies the CDC’s response-rate
threshold, which was 65% in years 2007-2011, 60% in 2012-2014, 55% in 2015-2017, and 50%
in 2016-2020.

The PRAMS questionnaire is answered by mail or telephone. The questionnaire covers
maternal behaviors and experiences before, during, and after the index birth. Crucially for the
present study, it includes questions that ask about what were the woman’s pregnancy intentions,
plans, and contraceptive behavior around the time that she became pregnant with the index birth.
In all states, a question is included in the core PRAMS questionnaire that asks about pregnancy
intention, as follows: “Thinking back to just before you got pregnant with your new baby, how
did you feel about becoming pregnant? ” Beginning in 2012, response options have been: “I
wanted to be pregnant later”, “I wanted to be pregnant sooner”, “I wanted to be pregnant then”,
“I didn’t want to be pregnant then or at any time in the future”, and “I wasn’t sure what I
wanted.” Unintended births are classified, following standard usage,'* as those that either result
from a pregnancy ‘wanted later’ or from a pregnancy not wanted then or anytime in the future

(‘unwanted’). Before 2012, the ‘unsure’ response option was not available to respondents, and



1.4 Because of the resulting

the fractions of women choosing it since 2012 have been substantia
discontinuity in the other four response options, we analyze births by ‘intentions’ statuses only
since 2012.

Since 2007, states have had the option of including a question asking women about
whether they were trying to get pregnant when they conceived the index birth: “When you got
pregnant with your new baby, were you trying to get pregnant?” Those who responded ‘yes’ we
classify as having had a “planned birth.” For those who responded ‘no’, they were then asked if
they were using contraception: “When you got pregnant with your new baby, were you or your
husband or partner doing anything to keep from getting pregnant?” We refer to those who were
using contraception at the time they got pregnant as having experienced ‘contraceptive failure,’
as distinct from those who were ‘not trying to get pregnant and not using contraception’. We
refer to these questions used since 2007 as the ‘planning’ questions, as they allow us to separate
‘planned’ from ‘unplanned’ births (two categories) and to further distinguish ‘unplanned’ births
between those from conceptions when using versus when not using contraception (three
categories). The only studies we are aware of that have analyzed responses obtained from these
‘planning’ questions present descriptive tabulations.**#8

Based on which states implemented the optional ‘planning’ questions in their PRAMS
survey questionnaire, and based on for which years the state exceeded the CDC response-rate
thresholds, we create two balanced samples of states, meaning either for all years 2007-2020

(‘planning’ sample) or for all years 2012-2020 (‘intentions’ sample). Seven states asked the

‘planning’ questions and exceeded the response-rate thresholds in all years 2007 to 2020:



Delaware, Illinois, Massachusetts, Maine, New Jersey, Pennsylvania, and Washington. Eight
additional states and New York City participated in PRAMS in the years 2012 to 2020 and
therefore included the core ‘intention’ question, and exceeded the response-rate thresholds in all
those years: Alaska, Maryland, Missouri, New Mexico, Utah, Wisconsin, Vermont, and
Wyoming (Vermont data were sufficient only to conduct the binary-outcome analyses). We
exclude 5.2% of the 2007-2020 ‘planning’ sample and 5.5% of the 2012-2020 ‘intentions’
sample because of missing data (unweighted percentages).

We also create subsamples of respondents by the woman’s Medicaid-coverage status
around the time of the conception and birth. This is derived from responses to: “During the
month before you got pregnant with your new baby, what kind of health insurance did you
have?”, “During your most recent pregnancy, what kind of health insurance did you have for
your prenatal care?”, and “What kind of health insurance do you have now?” We classified
women as ‘Medicaid-covered’ when they were enrolled in Medicaid before or during the
pregnancy or at PRAMS questionnaire administration. The ‘intentions’ sample comprises
144,867 respondents, of whom 78,138 were ‘non-Medicaid’ and 66,729 ‘Medicaid’ insured. The
‘planning’ sample includes 109,971 respondents: 62,318 ‘non-Medicaid’ and 47,653 ‘Medicaid’.
Measures
Pre-DelCAN versus DelCAN period:

We use two measures of when respondents from Delaware were exposed to the Del CAN
Initiative: first, by the year of the birth, where we identify 2007 to 2015 or 2012 to 2015 as the

pre-DelCAN birth years, and 2016 to 2020 as the DelCAN years; second, by the year of the



conception, calculated using the number of weeks of pregnancy (gestation) and the date of birth.
The conception-year measure allows us to more precisely identify whether the respondents were
exposed to DelCAN around the time they got pregnant and carried the pregnancy to term. Based
on this variable, we identify 2007 to 2014 or 2012 to 2014 as the pre-DelCAN conception years,
and 2015 to 2019 as the DelCAN conception years. We use the ‘conception-year’ samples for
our binary-outcome analyses. However, using the conception-year measure introduces additional
missing data on the variables used to calculate the year of conception. We therefore exclude
8.9% observations from the 2012-2019 ‘intention’ sample and 9.1% observations from the 2007-
2019 ‘planning’ sample (using an alternative measure of ‘conception year’ that reduced the
fraction of missing data to around 5% did not change the results). The final number of
observations for the analyses by conception year is 133,392, with 72,853 ‘non-Medicaid’ and
60,539 ‘Medicaid,’ for the ‘intention’ sample; and is 93,174, with 53,293 ‘non-Medicaid’ and
39,881 ‘Medicaid,’ for the ‘planning’ sample.
Socio-demographic characteristics.
To better isolate the association between DelCAN and our five-category ‘intention’ and three-
category ‘planning’ outcomes, we code sociodemographic and reproductive characteristics
potentially associated with having an unintended or unplanned birth: mother’s age 2!"*°; whether
the mother was married '*>° (PRAMS has no information about other relationship statuses such
52,53.

as cohabitation); educational attainment >'; race/ethnicity °>°3; and parity.!* Finally, because

mothers’ experiences with their newborns may shape perceptions about their ‘intentions’ and



‘planning’ around the time of the pregnancy,>* we code a variable for the number of months after
the baby was born when the PRAMS survey was completed.
STATISTICAL ANALYSES

We use two complementary difference-in-difference (DiD) analytical strategies: the first
we use to evaluate the associations of DelCAN with the binary outcomes of unintended versus
intended births and of planned versus unplanned births; the second we use to evaluate the
associations of DelCAN with multi-category ‘intentions’ outcomes and with multi-category
‘planning’ outcomes. For the binary outcomes, we estimate two types of Linear Probability
Model (LPM) DiD estimators that emphasize year-by-year trends in Delaware versus
comparison states between and within the pre-Del CAN and DelCAN periods: respectively
‘basic’ DiD analyses without controlling for pre-DelCAN trends differences, and ‘residualized’
DiD analyses with controls for differences in pre-DelCAN trends between Delaware and
comparison states. For the multi-category ‘intentions’ and ‘planning’ outcomes, we conduct
multivariate multinomial logistic (MNL) regressions with a DiD estimator obtained from
change-in-probabilities, average marginal effects analyses.
Binary outcome ‘Basic’ and ‘Residualized’ estimators:
We first estimate DiD LPMs on the two binary outcomes of unintended births and planned
births. The ‘basic’ DiD estimator (see, for example, Arora and Wolf 2018)> comes from an
interaction term between Delaware (versus comparison states) and DelCAN conception years
(versus pre-DelCAN conception years). In this model, we include state and year fixed effects to

account for unobserved invariant characteristics at the state level, and changes that affected
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respondents from all states over time. Following,>¢~’

we exclude sociodemographic control
characteristics from these ‘basic’ and ‘residualized’ DiD models to prevent overfitting.
The LPM specification for the ‘basic’ DiD estimator is shown in Equation (a) below for

the ‘unintended birth’ outcome (an equivalent equation is estimated for the ‘planned birth’

outcome). Denoting y as the year of conception, j as the state, and y,, and y; respectively for

year and state fixed effects, our DiD estimator is given by the value of coefficient f; in:
(a) Unintended Birth ,; = fo+ 1 Delaware = DelCAN + y, + y; + &

The observations used in the estimation are of individual women, but we omit that subscript. A
key assumption of our ‘basic’ DiD estimator is that the potential trends of the outcome
(unintended births) in Delaware and other states would be parallel in the absence of an
intervention.’® Evidence in support of this is sought through examination of whether trends were
parallel in the pre-DelCAN period. This is the 2012-2014 year of conception for unintended
births and 2007-2014 for planned births. Visual examination of the pre-DelCAN trends suggests
parallel linear trends of unintended and planned births before 2015 (see Figures 1A and 2A
below). However, we cannot be certain, either statistically or theoretically, whether these trends
would have continued to be parallel after 2014. Our ‘residualized’ DiD model accordingly
accounts for differences between Delaware and comparison states’ pre-treatment trends (that is,
non-parallel trends). For this purpose, we first estimate a regression of a Delaware (vs. other
states) indicator interacted with a continuous year of conception variable (‘trend’), estimated on
pre-DelCAN data only (2012 to 2014 or 2007 to 2014) as shown in Equation (b), where 3, and

[3 denote the linear trends estimated for births from other states and from Delaware respectively:
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(b) Unintended Birth ,; = By + f1 Delaware + 3, Year of Conception + B3 Delaware *

Year of Conception + ¢,;

Using the coefficients of Equation (b) we next compute the predicted values for observations

from the entire period 2012-2019 (or 2007-2019 for ‘Planned Births’), as shown by Equation b":

(b") Predicted Unintended Birth,; = Bo + B. Delaware + B, Year of Conception +

B3 Delaware * Year of Conception

A ‘residualized’ unintended birth measure is then computed for each individual as the difference
between their observed (0,1) value and their predicted value. We next estimate the same LPM as
in Equation (a) above, but replacing the observed outcome with the residualized outcome.>*-’

The ‘residualized’ DiD estimate, corresponding to 8, in Equation (a), represents the difference

between the ‘gap’ in observed and predicted unintended births in the pre-Del CAN and DelCAN

years in Delaware and the ‘gap’ in other states.

For both the ‘basic’ and ‘residualized’ DiD estimators, we use permutation tests to
calculate the probability that the (non-zero) magnitude of our DiD estimates is due to chance
(Abadie et al. 2010).%° These p-values show the relative position of the DiD calculated for
Delaware as the ‘treated’ state compared to those estimated for the ‘non-treated’ states, with p-
values < 0.10 statistically significant. For “‘unintended births’ and ‘planned births’, we estimate a
‘basic’ DiD and a ‘residualized’ DiD for all, non-Medicaid, and Medicaid births.

Multi-category outcome, Multinomial Logistic Regression estimators:
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We use a multinomial logit DiD design with multivariate predictors to assess whether Del CAN
may have modified any of the five categories of ‘intentions,’ or three categories of ‘planning.’
DelCAN might, for example, have reduced one of the two components of unintended births,
either ‘wanted later’ or ‘unwanted’ births, but not the other.®' Alternatively, DelCAN may have
affected particular intentions outcomes.*” The Del CAN might also have impacted one but not the
other unplanned birth categories, for example, it may have reduced ‘contraceptive failures’
through more use of highly-effective LARC methods but not births occurring through non-use of
contraception. We estimate multivariate multinomial logistic regressions (MNLs) to predict four
‘intentions’ outcome categories (reference category: ‘wanted then’) and to predict two
‘unplanned’ outcome categories (reference category: ‘planned birth’). These models include state
fixed effects, a linear association with the year of the birth, sociodemographic characteristics
(described above and see Appendix), and an interaction term between Delaware (versus
comparison states) and DelCAN year (versus pre-DelCAN year). The largely similar findings
between the ‘basic’ and ‘residualized’ DiD estimators (which we report in Tables 1 and 2 below)
support our not attempting to account for differences in ‘pre-DelCAN’ trends in this multi-
category, multivariate DiD modeling. For these MNL analyses, our time variable is year of the
index birth rather than year of the conception leading to that birth, and we use a simple ‘pre-
DelCAN’ and ‘DelCAN’ categorization of time in which we define DelCAN as the years 2016-
2020, reflecting births resulting from conceptions after March 2015.

The coefficients for the MNL interaction terms, and the adjusted relative risk ratios

(aRRRs) derived from them, because they are from a non-linear model, may be misleading (A1
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and Norton 2003), and accordingly be improved upon by a DiD estimator based on changes in
predicted probabilities. Following (Mize 2019),%? we estimate the Average Marginal Effect
(AME) across each value of the covariates in the MNL. Long and Mustillo (2021)® refer to this
as the Average Discrete Change (ADC), which here refers to the change from the pre-DelCAN to
DelCAN period for Delaware residents minus the change from the pre-Del CAN to DelCAN
period for residents of other states. The predicted probabilities of each category of ‘intentions’ or
of ‘planning’ are calculated for four groups: women from Delaware pre-DelCAN, women in
Other States pre-Del CAN, women from Delaware during the DelCAN, and women in Other
States during the DelCAN. Supplementary tables of aRRRs for the interaction of a dichotomous
DelCAN versus pre-Del CAN period and Delaware versus Other States, and descriptive tables of
the sociodemographic characteristics across the four groups, are provided in the Appendix. All

regression analyses were conducted in Stata 17 (StataCorp) using robust standard errors.

RESULTS

We present our results first for the binary outcomes of unintended versus intended births and of
planned births versus unplanned births. This is followed by our results for the multi-category
(five) ‘intentions’ outcomes and (three) ‘planning’ outcomes.

Binary Outcomes: Unintended Births and Planned Births
[TABLE 1 AND FIGURES 1A, 1B, AND 1C ABOUT HERE]

The fractions of unintended births (‘wanted later’ plus ‘unwanted’) by conception year

between 2012 and 2019, for Delaware and comparison states, are shown separately for all
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women in Figure 1A and by Medicaid status in Figures 1B and 1C. For all women in each year,
both pre-DelCAN (2012-2014 years of conception) and during the DelCAN (2015-2019 years of
conception), the fraction of births from an ‘unintended’ pregnancy is higher in Delaware than in
the comparison states. The pre-DelCAN year 2013 stands out for its much higher unintended-
birth fraction in Delaware than in the comparison states. In the DelCAN period, the year 2018
stands out for its similar fraction unintended-birth fraction between Delaware and the comparison
states. Other than these two years, 2013 and 2018, the gap between Delaware and the comparison
states appears to show little change over time. There is clear visual evidence, however, of
decreases in the unintended-birth fraction for both Delaware and the comparison states, and clear
visual evidence of a higher unintended-birth fraction in Delaware than in the comparison states.
There is suggestive visual evidence of a larger gap between Delaware and the comparison states
in the pre-DelCAN than in the DelCAN years.

For the non-Medicaid group (Figure 1B) there is no evidence of decreases in the
unintended-birth fraction for either Delaware or the comparison states, nor is there evidence of
differences in the unintended-birth fraction between Delaware and the comparison states. In
contrast, for the Medicaid group (Figure 1C), there is evidence of decreases in the unintended-
birth fraction both in Delaware and in the comparison states, and there is evidence that the
unintended-birth fraction is higher among Medicaid women in Delaware than in the comparison
states throughout the 2012-2019 period.

Quantitative difference-in-differences estimates (Table 1), before and after adjusting for

pre-DelCAN period trends, indicate no statistically-significant differences in the trends of
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unintended births in Delaware relative to Other States: either in the all births ‘basic’ DiD
estimate of -2.61, p=0.13, or in the ‘residualized’ DiD estimate of -2.78, p=0.73. Similarly, when
broken down by Medicaid status, none of the DiD estimates is statistically significant: non-
Medicaid ‘basic’ DiD estimate of -1.20, p=0.67, ‘residualized’ DiD estimate -9.90, p=0.13; and
Medicaid ‘basic’ DiD estimate of 4.00, p=0.13, ‘residualized DiD estimate 4.90, p=0.60. In
summary, we find no evidence of statistically-significant differences of the trend in unintended
births between Delaware and the comparison states, neither overall nor separately by Medicaid
status.

[TABLE 2 AND FIGURES 2A, 2B, AND 2C ABOUT HERE]

Figure 2 presents trends in planned births by conception year, 2007 to 2019, for
Delaware and comparison states, overall (Figure 2A) and by Medicaid-coverage status (Figures
2B and 2C). Upward trends in the fraction of planned births are seen across the 2007-2019
period, both in Delaware and in the Other States. Lower fractions of planned births are seen in
Delaware compared to in the Other States. There appears to be some narrowing of the gap in this
planned-birth fraction between Delaware and Other States over time for the Medicaid-covered
group, with the first DelCAN year (conception-year 2015) being the year in which the gap
appears to become noticeably narrower.

‘Basic’ difference-in-differences estimates (see Table 2) indicate that the overall increase
in planned births in Delaware (Figure 2A) was not statistically-significantly different from the
overall increase in comparison states (‘basic’ DiD 2.00, p=0.17). However, after adjusting for

differences in pre-DelCAN period trends in which the Delaware series was not increasing as
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much as the Other-States series, the ‘residualized’ DiD is 4.20 and is statistically significant (p
<0.001), indicating a greater overall increase in planned births in Delaware than in Other States.
We find a larger pre-Del CAN-to-DelCAN increase in the fraction of planned births in the
Medicaid group in Delaware than in comparison states, and this is statistically significant (p
<0.001) for both ‘basic’ and ‘residualized’ DiD estimates. We estimate that DelCAN ‘added’ a
4.40 percentage-point increase in planned births to the Medicaid group before accounting for pre-
DelCAN trends, and an 8.10 percentage-point increase after accounting for pre-DelCAN trends.
We do not find statistically-significant differences between the change in the planned-birth
fraction among the non-Medicaid group comparing Delaware and Other States (‘basic’ DiD 2.60,
p=0.17; and ‘residualized’ DiD -0.40, p=1.00).

In summary, we find suggestive evidence for an overall increase in planned births in
Delaware attributable to DelCAN (from the ‘residualized’ DiD estimate), and we find robust
evidence for an increase in planned births among the Medicaid-covered group in Delaware
attributable to DelCAN (from both the ‘basic’ and ‘residualized’ DiD estimates).
Multi-Category Outcomes of ‘Intentions’ and of ‘Planning’

Descriptive statistics for the variables used in the MNL models for the multi-category outcomes
of ‘Intentions’ and of ‘Planning’ are shown in Appendix Tables A1 and A2. Adjusted Relative
Risk Ratios (aRRRs) are shown in Appendix Table A3. Figures 3 and 4 illustrate the adjusted
average predicted probabilities derived from the MNL models. They include results of statistical
tests for difference in probabilities (letters a, b, or ¢ respectively for p <0.001, p <0.01, and p <

0.05) and for difference-in-difference in probabilities (‘average marginal effects’) for each

17



category of ‘intentions’ or ‘planning’ (‘*’ for p < 0.05). The difference-in-differences indicate
whether there is a greater change in the probability between the pre-Del CAN and Del CAN
periods for Delaware women than for women in the comparison states. An advantage of the
difference-in-difference in probabilities over aRRRs is that they provide a metric with a more
useful substantive interpretation: of magnitude of change in the proportions of women having a
birth of that particular outcome (‘intention’ or ‘plan’) associated with the DelCAN. Another
advantage of the difference-in-difference in probabilities is that the components — the simple
‘differences in probabilities’ — are useful for our being able to interpret whether the difference-
in-difference was because in Delaware the direction of change was the same as in the Other
States, but with a magnitude of change that was different in Delaware from the Other States,
versus because of a difference in direction (for example, a change in Delaware simultaneous with
no change in the Other States). Note that the predicted probabilities shown in Figures 3 and 4 are
calculated controlling for the sociodemographic characteristics of women in each category.
[FIGURES 3A, 3B, AND 3C ABOUT HERE]

The predicted probabilities for the ‘intentions’ outcomes are shown in Figure 3A for all
women and in Figures 3B and 3C respectively for non-Medicaid and Medicaid women.
Importantly for our main research question, for all women (Figure 3A) we find no statistically-
significant differences-in-differences in either of the components of unintended births: from
pregnancies ‘wanted later’ or from pregnancies ‘not wanted then or any other time’. Births from
pregnancies ‘wanted later’ decreased in both Delaware and Other States, but there is no

statistically-significant difference between these decreases (no ‘difference in difference’). The
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probability of an ‘unwanted’ birth, meanwhile, did not change between the pre-Del CAN period
in either Delaware or in Other States. For the all-women ‘intentions’ outcomes, in both Delaware
and in Other States, the increase in the proportion of births ‘wanted sooner’ is statistically-
significant. The difference-in-difference in probabilities, however, indicates a larger increase in
the proportions of births from a ‘wanted sooner’ pregnancy in Delaware compared to Other
States (p < 0.05). The ‘wanted sooner’ proportion increased in Delaware by 3.6 percentage
points, from 0.125 to 0.161, whereas it increased by only 1.2 percentage points, from 0.150 to
0.162, in the Other States, implying a 2.4 percentage-point larger increment in Delaware.

We find no statistically-significant differences-in-differences in the other components of
intentions (‘wanted then’, ‘unsure’) associated with the DelCAN. There appear to be small
increases in the fractions of births ‘wanted then’ in both Delaware and Other States, but only for
Other States is this a statistically-significant increase. For the proportions of births from a
‘wanted sooner’ pregnancy to have increased in Delaware more than in Other States, there must
have been some offsetting categories of ‘intention’ that increased less or decreased more in
Delaware than in Other States. But our results suggest that it was through some combination of
changes in the other intention categories, none of which was large enough to be statistically
detectable.

Figures 3B and 3C respectively show analogous results to those of Figure 3A, but now
for the non-Medicaid and Medicaid groups separately. Among non-Medicaid women (Figure
3B), births in the ‘wanted sooner’ category increased from 0.175 to 0.215 in Delaware and from

0.192 to 0.206 in Other States. These increases in the predicted probabilities ‘wanted sooner’
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from the pre-DelCAN to DelCAN period are statistically significant both in Delaware and in
Other States. The difference-in-difference in probabilities is also statistically significant (p <
0.05). That is, the substantially greater (4.0 percentage-point) increase in births ‘wanted sooner’
in Delaware than in Other States (1.4 percentage-point increase) implies a positive DelCAN
impact on ‘wanted sooner’ births for non-Medicaid women. The magnitude of that impact is 2.6
percentage points (4.0 — 1.6).

For Medicaid women in Delaware too (Figure 3C), the difference-in-difference in
probabilities in ‘wanted sooner’ births is statistically significant (p < 0.05), representing a
substantially greater increase (by 2.0 percentage points) in Delaware compared to in Other States
between the pre-Del CAN and DelCAN periods. The ‘wanted sooner’ birth probability increased
statistically significantly in Delaware, from 0.063 to 0.087, whereas this probability was little
changed among Medicaid-covered women in Other States (0.095 and 0.099 for pre-Del CAN and
DelCAN respectively). In summary, DelCAN’s impact on increasing births from pregnancies
‘wanted sooner’ is seen overall and for both Medicaid and non-Medicaid women.

Finally, as for the findings for all women (Figure 3A), we do not observe statistically-
significant differences-in-differences in probabilities between Delaware and Other States for any
other intentions outcome category (not for ‘wanted later’, ‘wanted then’, ‘unwanted’, or
‘unsure’), neither for the non-Medicaid group (Figure 3B) nor for the Medicaid group (Figure
30).

Summarizing the findings from changes in average predicted probabilities for the 2012-

2020 analyses of birth timing intentions, we find no evidence of greater decreases in births from
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pregnancies ‘wanted later’ or ‘unwanted’ in Delaware than in Other States during the DelCAN
period compared to the pre-Del CAN period. We do, however, find evidence of a greater increase
in the fraction of births from pregnancies ‘wanted sooner’ in Delaware compared to in Other
States. Moreover, each of these findings hold for both Medicaid-covered and non-Medicaid
women.

[FIGURES 4A, 4B, AND 4C ABOUT HERE]

The predicted probabilities for the ‘planning’ outcomes are shown in Figure 4A for all
women. We find evidence of statistically-significantly higher increases of planned births for all
women in both Delaware and Other States. The probability of having a planned birth increased
by 7.9 percentage-points, from 0.503 to 0.582, in Delaware and by 5.7 percentage-points, from
0.538 to 0.595, in comparison states. The larger increase in Delaware than in comparison states
is statistically significant (p < 0.05), implying that DelCAN contributed a 2.2 percentage-point
increase in ‘planned’ births between the pre-Del CAN and DelCAN periods. That is, slightly
more than a quarter of the observed 7.9 percentage-point increase in the ‘planned’ fraction of
births in Delaware between 2007-2015 and 2016-2020 we infer to have been a ‘Del CAN’ effect.

‘Unplanned’ births may occur either when not using contraception or when using
contraception (‘contraceptive failure’). Of these possibilities, only the larger decrease of births
resulting from ‘not using contraception’ in Delaware than in Other States is statistically
significant as a difference-in-difference (p < 0.05). The decrease is by 3.5 percentage-points in
Delaware, from 0.271 to 0.236, whereas the decrease is by 1.7 percentage-points in the Other

States, from 0.253 to 0.236, implying a 1.8 percentage-point decrease attributable to DelCAN
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(3.5 = 1.7). ‘Contraceptive failure’ also decreased in both Delaware and in Other States, but the
magnitudes of those decreases are not statistically-significantly different. We cannot, therefore,
conclude that DelCAN caused any reduction in births occurring due to contraceptive failure in
Delaware.

Figures 4B and 4C show results of the ‘planning’ outcomes by Medicaid status.
Difference-in-differences in probabilities indicate that the overall larger increase of planned
births in Delaware was entirely due to increases in planned births by Medicaid-covered women.
The increase of planned births in this group was quite notable (see Figure 4C). Before DelCAN,
the average probability of a ‘planned birth” among Medicaid-covered women was 0.289 in
Delaware, whereas it was 0.381 in the DelCAN period, an increase of 9.2 percentage points. The
average probability of a planned birth meanwhile increased by 5.6 percentage points, from 0.352
to 0.408, among Medicaid-covered women in Other States over this period. The ‘additional’ 3.6
percentage-points of planned births in Delaware relative to in Other States (9.2 — 5.6) is
statistically significant (p < 0.05). This may therefore be interpreted as indicating that more than
one third of the 9.2 percentage-point increase in the planned-birth fraction for Medicaid-covered
women in Delaware can be attributed to the DelCAN. We do not find a statistically-significant
difference-in-difference in probabilities of planned births among the non-Medicaid group (Figure
4B). We also do not find a statistically-significant difference-in-difference in probabilities for
either the ‘not trying, not using contraception’ outcome, or in ‘not trying, using contraception’

(contraceptive failure), for either the Medicaid or non-Medicaid group.
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Summarizing the findings on changes in average predicted probabilities for the 2007-
2020 analyses of pregnancy planning, we find evidence of an overall higher increase in the
fraction of planned births in Delaware than in comparison states in the DelCAN period relative
to the pre-DelCAN period. This increase, however, is confined to the Medicaid-covered group.
Moreover, the estimated addition in the planned-births fraction that can potentially be attributed
to DelCAN is higher for Medicaid women (3.6 percentage points) than it is for all women (2.2
percentage points). The greater increase in planned births in Delaware than in Other States is
noteworthy in three ways. First, it is a consistent finding between our binary-outcome DiD
estimates (both ‘basic’ and ‘residualized’ DiD estimators) and our multi-category-outcome
multivariate DiD estimates. Second, it is entirely due to an increase for the population at higher
risk of an unplanned births (those covered by Medicaid). Third, it contrasts with the null
‘unintended births’ findings. Consistently across the binary and multi-category DiD analyses,
and for both the Medicaid and non-Medicaid groups, we find no DelCAN impact on reducing
unintended births, whereas we find a clear and consistent impact of DelCAN on increasing

planned births.

DISCUSSION

The DelCAN Initiative’s first explicit goal, similar to that of other contraceptive initiatives
before it and those that are now ongoing in or planned for other states, was to reduce unintended
pregnancies. This was in the context of Delaware’s having among the highest proportions and

rates of unintended pregnancies and births in the country prior to the DelCAN’s rollout.?*?
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Reducing the proportion of pregnancies that are unintended continues to be a U.S. public health
priority.*!

Approximately 40% of unintended pregnancies are terminated by an abortion,'* with
approximately 60% being carried to term and resulting in a live birth, referred to here as an
‘unintended birth.” Our principal conclusion from the findings of the present study is that, with
respect to reducing the fraction of births from unintended pregnancies in Delaware over the
course of the DelCAN Initiative, the DelCAN did not achieve its goal. This conclusion adds
importantly to the findings of a previous study of trends in abortions in Delaware relative to in
other states also across the periods before and during the DelCAN Initiative.%* That study’s main
finding was parallel to that of the present study of unintended births: abortion trends across the
pre-DelCAN and DelCAN periods were not found to be different between Delaware and the
comparison states. Because approximately 95% of abortions correspond to ‘unintended
pregnancies’,®® this and the present study together point to the DelCAN’s not having reduced
either component of unintended pregnancies, whereas reducing unintended pregnancies was the
primary stated goal of the DelCAN Initiative.

The apparent lack of any reduction in unintended pregnancies is in some ways surprising,
since by the metrics of the DelCAN’s having improved contraceptive access (the third of the
Initiative’s stated goals), it had some notable successes, and these successes might have been
expected to deliver also reductions in unintended pregnancies. The contraceptive-access
successes were primarily on metrics of the provision of long-acting reversible contraceptives

(LARC). A media campaign early in the intervention raised awareness of the availability of low-
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cost or free contraception® and, with a wide-ranging medical and administrative training effort,’
practices were able to achieve progress towards a ‘process’ goal of increased same-day LARC
insertions.®® Policy changes in Medicaid reimbursement coupled with LARC training led to
substantial increases in post-partum LARC,>* not only among Medicaid-covered women but
also among privately-insured women.®” At Delaware’s Title X clinics, which received not only
training in LARC insertion, but also stocks of LARC devices,! increases in LARC uptake by the
mostly-low-income patients were found to have occurred relative to patients in other states’ Title
X clinics over the pre-DelCAN to early-DelCAN period.? Increasing the provision of LARC at
Title X clinics was similarly a focus of the Colorado Initiative.” We note that while previous
initiatives were judged to have been successful,®*%7% in no study was the ‘success’ metric that
of all unintended pregnancies or of unintended births.

In the present study, we were both able to evaluate the performance of the Del CAN
against the criterion of ‘unintended births’, and to evaluate the performance of the Del CAN
separately against the criteria of births that were ‘too soon’ and births that were ‘unwanted’,
being the two separate components that sum to ‘unintended births.” We did not find that either of
these two components separately were changed by the DelCAN. However, we did find that there
were impacts of the DelCAN on certain ‘birth intentions’ and ‘birth planning” dimensions. First,
while ‘unintended births’ were not reduced by the DelCAN, ‘unplanned births’ were. In both
binary and multi-category difference-in-difference analyses, we found that ‘planned births’ did
increase more in Delaware than in comparison states over the pre-DelCAN to DelCAN periods.

Second, we found that while there was no DelCAN impact on reducing births ‘wanted later’,
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there was a DelCAN impact of increasing births ‘wanted sooner.” These two new conclusions
are, we argue, mutually consistent. Although a birth ‘wanted sooner’ is indicative of a sub-
optimal outcome for a woman judged against the ideal timing for her reproductive life course,
the ‘wanted sooner’ birth may still be, and indeed is very likely to be, a ‘planned’ birth, given
that for her to declare ‘wanted sooner’ is also for her to have not declared it to be ‘unwanted’ nor
to have expressed that she was ‘unsure’ about what she wanted when she got pregnant.

The paradox of such a singular narrative focus of contraceptive-access initiatives
(including the DelCAN) on ‘unintended births’ by their program designers has been previously
pointed out by Klerman (2000).¢ Had the DelCAN’s stated goal been to reduce unplanned
births, we would argue that the findings of the present study point to success on that metric.
Moreover, given the implicit goal of the DelCAN and similar contraceptive initiatives to address
socioeconomic disparities in contraceptive-care access, our finding that the reduction in
unplanned births as a result of the DelCAN occurred entirely through reductions in Medicaid-
insured women’s unplanned births might also be noted as a program success. We estimated that
of the 9 percentage point increase in planned births between 2007-2015 and 2016-2020 in
Delaware, more than a third may be attributed to the DelCAN Initiative. This would constitute
additional evidence for a favorable impact of DelCAN on the arguably-reasonable public-health
goal of increasing the fraction of planned births especially for those at highest risk of unplanned
births.

However, we may then ask whether the attainment of increases in planned births occurred

at the expense of Delaware women’s reproductive autonomy. Contraceptive-access initiatives
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including the Del CAN emphasize initiating contraception, whereas for many women, ability to
control the stopping of contraception (e.g., LARC removals) has been shown to be paramount in

d,”""? including in Delaware specifically.”® Also not typically considered in

their choice of metho
contraceptive-access initiatives are births that occur later than desired. Kost et al (2023)* find
that ‘wanted sooner’ births have increased contemporaneously with decreases in ‘wanted later’
births in the U.S. Both may be considered to be suboptimal ‘family planning’ outcomes.”*
‘Wanted sooner’ outcomes may be increased in contraceptive initiatives that attend more to
counseling on contraceptive initiation than on contraceptive discontinuation, or in which
providers may attempt to thwart women’s expressed wishes for discontinuing provider-
controlled contraception.”® The extent to which the increase in ‘wanted sooner’ births in
Delaware was a consequence of contraceptive counseling focused on initiating contraception
without planning also for its subsequent discontinuation, or of intentional non-cooperation by
providers in responding to patients’ requests for LARC removal, are open questions meriting
additional investigation. Also meriting additional investigation is the potential extent to which
there was reluctance of women to initiate LARC or other provider-controlled methods in
Delaware. Distrust of the provider to discontinue the method, in particular by removing the
LARC device at the time of the woman’s choosing, may explain such a reluctance.

Another facet of our more nuanced examination of change in reproductive outcomes was
our distinguishing ‘unplanned’ births when the woman and her partner were using versus not

using contraception. The former we refer to as ‘contraceptive failure.” Somewhat surprisingly

given the DelCAN’s emphasis on highly-effective contraceptive methods (LARCs), we did not
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find any impact of the DelCAN on reducing contraceptive failure. Despite an observed large
decrease in contraceptive failure in Delaware between 2007-2015 and 2016-2020, it was not
differentially greater than decreases occurring in other states over the same period. We did find,
however, a modest impact of the DelCAN in reducing unplanned births occurring when not
using contraception: a 2 percentage-point decrease out of an overall 8 percentage-point decrease
in unplanned births when not using contraception. This finding has potential implications for
program emphasis on shifts to more effective contraception (LARCs in particular) versus shifts
to using any contraception instead of none. Karpilow and Thomas (2017)’° argue based on
simulations conducted for a previous LARC-focused contraceptive initiative (that of St. Louis)
that shifts to using any contraception will have a greater impact on reducing unintended
pregnancies and births than will shifts to LARC use in place of less effective contraceptive
methods. Among the mostly low-income women who attended Delaware’s Title X clinics ® and
among Medicaid-insured women who made outpatient visits to providers,’”’ increases in LARC
initiation, but not in other prescription contraceptive method initiation, were found. This
suggested shifts from moderately-effective to highly-effective methods was an outcome of the
DelCAN, although of relatively modest magnitudes. Such shifts, however, have also been found
nationally (Eeckhaut 2022). Without data before and after DelCAN on contraceptive use by all
women in the state, we unfortunately do not know about shifts away from non-use of
contraception that may have occurred partly as a result of the DelCAN.

Finally, although DelCAN did not achieve its stated goal of reducing unintended births,

which are primarily those from ‘mistimed’ pregnancies,??> we suggest that the definition of
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‘mistimed’ as conventionally used in the field (e.g., Mosher et al. 2012), and that has been the
focus of evaluations of the impacts of previous contraceptive-access initiatives,”* is itself
questionable. Recent studies point to large increases in births ‘wanted sooner’ as an
underemphasized type of ‘mistimed’ birth,*” and of associated increases in maternal age.”® For
contraceptive initiatives to move towards a focus on enabling women to achieve their
reproductive goals, we suggest a shift towards a goal of increasing the fraction of on-time
pregnancies and births. This would involve reducing both births that are ‘wanted later’ and births
that are ‘wanted sooner,’ in favor of births ‘wanted then.” We note in this regard that because
‘wanted sooner’ births were already more prevalent among higher socioeconomic status (as
represented in our study by ‘non-Medicaid-insured’) women in Delaware, we found that the
absolute percentage-point increase in ‘wanted sooner’ births attributed to the DelCAN was
slightly greater for this group than it was for lower socioeconomic-status (here ‘Medicaid-
insured’) women. However, for both groups to have seen increases in ‘wanted sooner’ births
suggests a need for designs of contraceptive initiatives’ to incorporate the goal of increasing

‘wanted then’ births across all socioeconomic groups.
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Table 1. Difference-in-Difference Estimates for Unintended Births, All births and by Medicaid
status. Conception Years 2012-2019.

All births

Non-Medicaid births

Medicaid births

Basic
Outcomes

Difference-in-
Difference
Estimate

Pre-DelCAN
Delaware
mean
percentage
unintended

Residualized
Outcomes

Difference-in-
Difference
Estimate

Permuta
tion P-
Value

Robu

Est. st SE

-2.61 0.013 0.13

33.7

-2.78 0.013  0.73

Permuta
tion P-
Value

Robu

Est. st SE

-1.20 0.015 0.67

20.5

-9.90 0.015 0.13

Robu

Est. st SE

-4.01 0.020

46.9

-4.90 0.020

Permut
ation P-
Value

0.13

0.60

Source: 2012-2020 PRAMS.

Notes: Weighted estimates. Basic Outcomes estimation uses observed values. Residualized
Outcomes estimation removes the group specific pre-Del CAN mean and linear trend.
Permutation p-values are the share of permutations in which the absolute value of the difference-
in-differences coefficient exceeds the one observed for Delaware.

Number of observations: all births = 133,392; non-Medicaid births = 72,853, Medicaid births =

60,539.
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Table 2. Difference-in-Difference Estimates for the Percent of Planned Births, All births and by
Medicaid status. Conception Years 2007-2019.

All births

Non-Medicaid births

Medicaid births

Basic
Outcomes

Difference-in-
Difference
Estimate

Pre-DelCAN
Delaware
mean
percentage
planned birth

Residualized
Outcomes

Difference-in-
Difference
Estimate

Permuta
tion P-
Value

Robu

Est. st SE

2.00 0.012 0.17

46.1

420 0.012 <0.001

Permuta
tion P-
Value

Robu

Est. st SE

2.60 0.015 0.17

62.4

-0.40 0.015 1.00

Robu

Est. st SE

440 0.017

27.2

810 0.017

Permut
ation P-
Value

<0.001

<0.001

Source: 2007-2020 PRAMS.

Notes: Weighted estimates. Basic Outcomes estimation uses observed values. Residualized

Outcomes estimation removes the group specific pre-period mean and linear trend. Permutation
p-values are the share of permutations in which the absolute value of the difference-in-
differences coefficient exceeds the one observed for Delaware.

Number of observations: all births = 93,174; non-Medicaid births = 53,293; Medicaid births=

39,881.
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Figure 1: Unintended Birth Percent by Conception Year, All births and by Medicaid status. 2012-2019.
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Notes: Weighted. Number of observations: all births = 133,392; non-Medicaid births = 72,853, Medicaid births = 60,539.



Figure 2: Planned Births Percentage by Conception Year, All births and by Medicaid status. 2007-2019.
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Figure 3. Pregnancy intentions: Average predicted probabilities for pre-DelCAN or DelCAN years, Delaware and Comparison states.

A. All Births (unweighted N=144,867).
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B. Non-Medicaid births (unweighted N=78,138).
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C. Medicaid births (unweighted N=66,729).
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Notes: ‘pre-Del CAN’ =years 2012-2015, ‘DelCAN’= years 2016-2020.

Weighted estimates. Models include Delaware, DelCAN-period, Delaware x DelCAN-period, race/ethnicity, education, marital status,
pregnant, parity, single delivery, number of months after the birth, and mother’s age. Model for ‘all births’ includes Medicaid birth.

ap<0.001;bp=<0.01;cp=<0.05.



a, b, c = difference between pre and post DelCAN years.

*p<0.05

* = difference-in-difference between pre-DelCAN to DelCAN change in Delaware and pre-DelCAN to DelCAN change in
Comparison states.
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Figure 4. Birth Planning: Average predicted probabilities for pre-DelCAN or DelCAN years, Delaware and Comparison states.

A. All births (unweighted N=109,971).
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B. Non-Medicaid births (unweighted N= 62,318).
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C. Medicaid births (unweighted N=47,653).
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Source: 2007-2020 PRAMS. Comparison states are IL, ME, MA, NJ, PA and WA.
Notes: ‘pre-DelCAN’ = years 2007-2015, ‘Del CAN’= years 2016-2020.

Weighted estimates. Models include Delaware, Del CAN-period, Delaware x Del CAN-period, race/ethnicity, education, marital status,
pregnant, parity, single delivery, number of months after the birth, and mother’s age. Model for ‘All births’ includes Medicaid birth.
ap<0.001;bp=<0.01;cp=<0.05.
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a, b, c = difference between pre and post DelCAN years.
*p<0.05.

* = difference-in-difference between pre-DelCAN to DelCAN change in Delaware and pre-DelCAN to DelCAN change in
Comparison states.
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