Appendix 1. Methods for Patient-Level Characteristics

Patient demographic and clinical covariates were measured and discretized as follows: age in years,

body mass index in kg/mz, self-identified race/ethnicity, previous births, abortions, miscarriages and
Cesarean sections, and gestational age on the day of mifepristone administration. Gestational age was
further discretized into categories: <49 days (the baseline or reference level), 50 - 56 days inclusive, and
57 - 63 days inclusive. Categories of race/ethnicity were white, black, Asian, other, and not reported.
Previous births, abortions, miscarriages, and Cesarean sections were categorized as binary variables (0
vs. 1 or more). Body mass index (BMI) was discretized into categories: underweight (< 18.5 kg/m2),
normal weight (18.5 - 24.9 kg/m2), overweight (25.0 - 29.9 kg/m2), and obese (= 30.0 kg/m2). Age was

treated as a continuous variable. Patient- level information is shown in Table 1 of the main paper.
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Appendix 2. Methods for Unadjusted Primary-Outcome Analysis

To compare the effectiveness of the simultaneous versus interval regimen in the overall sample, as well
as for each gestational age group, we proceeded as follows. We calculated unadjusted success rates for
both the simultaneous and interval groups, yielding point estimates and 95% confidence intervals for
unadjusted success rates and the unadjusted relative risk. We computed two-sided p-values against the
null hypothesis that the log of the relative risk equals zero (equivalently, that RR = 1), under the
assumption that the estimator of log relative risk has an asymptotic normal distribution around its true

value. These confidence intervals and p-values are shown in the top half of Table 2 in the main paper.
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Appendix 3. Methods for Adjusted Primary-Outcome Analysis

To account for the fact that patients self-assigned to a medical abortion regimen, we used logistic
regression with propensity-score adjustment to estimate a relative risk of success. This is defined as the

population-average ratio of two success probabilities:

RR P(successful abortion under simultaneous regimen)

P(successful abortion under interval regimen)

This involved three steps:

1. Estimating propensity scores.

2. Using the propensity scores in a logistic regression model to estimate the relationship between
abortion regimen and the probability of successful abortion, adjusting for patient self-
assignment to regimen.

3. Post-processing the output of the logistic regression model to produce an estimate and a
confidence interval for the relative risk of success—that is, the population average ratio of

success probabilities given in the above equation.

We will describe each of these steps in turn.

Estimation of propensity scores. We begin by calculating a propensity score for each woman, estimating
her probability of self-assignment to the simultaneous group (Appendices 10, 11), given her individual
characteristics. We compare the clinical and demographic characteristics of women in simultaneous and
interval groups and identify covariates that are significantly different between the subjects selecting the
simultaneous versus the interval treatment (Table 1). These covariates were used as input features to
predict propensity scores. Propensity scores are often estimated using a logistic-regression model.
However, this involves strong parametric assumptions about the relationship between subject-level
features and the probability of self-assignment to the simultaneous regimen, and incorrect model
specification can produced biased estimates of average treatment effects. We therefore construct a
random forest model instead of a logistic regression model (1, 2). Using random forests to estimate

propensity scores avoids strong parametric assumptions and can account for complex interactions and
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nonlinear effects among the covariates. Having fit the model, we then discretized the propensity scores

into quintiles for subsequent use in our logistic-regression model for treatment success.

Logistic regression modeling. The binary response variable in our logistic regression was an indicator for
early medical abortion success (0 = failure, 1 = success). The predictor variables were an indicator z for
abortion regimen (0 = interval, 1 = simultaneous); a set of dummy variables encoding gestational-age
category; and a set of dummy variables encoding the patient’s propensity-score quintile, as estimated
by our random- forest model. The interval group includes all EMAs with a 24- and 48-hour interval
between receipt of mifepristone and receipt of misoprostol. Occasionally 72-hour intervals occur, but

none were present in the dataset.

We fit both an overall regression model, as well as three separate regression models for each
gestational age category (<49 days, 50-56 days inclusive, 57-63 days inclusive.) In each logistic
regression, we perform covariate adjustment using quintiles of the propensity score as a categorical
predictor in each model (3, 4, 5, 6, 7). Propensity score quintiles were used in order to allow for the
possibility of a nonlinear relationship between the propensity score and the probability of successful
abortion. In the over-all model, we include main effects for treatment, gestational age, and propensity
score quintiles as covariates. In the models for each gestational age group, we include main effects for

treatment and propensity score quintiles. Thus our overall model takes the form:

p.
log(l _Lp.) = Po + P1z;i + Boxai + BsX3i + BaXai + BsXsi + Begui + B79ai
L

where p; represents the probability of successful EMA for the ith subject, z; is an indicator for the
subject self-selecting to the simultaneous treatment (0 = interval, 1 = simultaneous), x;; represents the
an indicator for the ith observation’s propensity score belonging to the kth propensity score quintile for
k € {2,...,5} and gj; represents the jth gestational age level j € {1,2} for observation i. The first
propensity score quintile and gestational age < 49 are reference levels. Gestational age is included as a
covariate only in the overall model. Therefore the terms involving S5 and 8, are absent in the models
for the three gestational age stratified models, since these models are only fit to subsets of patients
within a specific gestational-age category.
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Post-processing the logistic regression model to obtain a relative risk estimate. We use the method
described in the papers by Greenland (8, 9) to obtain relative risk estimates from our logistic regression

models. We briefly describe this process here.

For each of the four fitted logistic regression models (one overall, three specific to a gestational age
group), we can obtain fitted probabilities p; (x;) and py(x;). These are the predicted success
probabilities arising from the logistic regression model, assuming that participant i selected to the
simultaneous or interval regimen, respectively. Only the treatment indicator z; differs in the two fitted
probabilities; all other covariates are identical and equal to their observed values (9). Explicitly, for the

overall model we have:

exp(Bo + P10+ Baxy; + Bsxzi + PaXai + Bsxsi + BeJri + F792i)
1+ exp(Bo + P10+ Baxy; + Baxs; + PaXai + Bsxsi + Begri + £792i)

po(x;) =

with z; = 0. This represents the fitted model’s answer to the question: what would have
been the predicted success probability for subject i, assuming that she had self-assigned to the interval

regimen? Similarly

exp(Bo + 1 - 1+ Baxy; + Bsxz; + Paxai + Bsxsi + Begri + B792:)
1+exp(Bo+ P11+ Boxy + Baxzi + PaXai + Bsxsi + Begri + B7921)

p1(x;) =

with z; = 1. This represents the fitted model’s answer to the question: what would have been the
predicted success probability for subject i, assuming that she had self-assigned to the simultaneous
regimen? We also have similar expressions for the models specific to each gestational age group,

without the terms involving g; and g;.

We can use these fitted probabilities to obtain the estimated relative risk r(x;) for each subject in the

data set, for each model, as the ratio of the two predicted success probabilities:

p1(x:)

Po(x;)
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Similarly, we can also estimate a population-average relative risk for the simultaneous versus interval
group from each model by averaging the subject-level estimated risks (8,9). For model k € {0,1, ...,3},
with n;, observations (where k = 0 refers to the overall model and k = 1,2,3 to the gestational-age-

specific models), the standardized risk under the simultaneous regimen is

1o
Ria == pi(x) (1)
=

Similarly, the standardized risk under the interval regimen is

1<
Rio == po(xy) @
=

These quantities are shown as adjusted risks in Table 2 in the main paper. The population-average

relative risk estimate for model k is now the ratio of these two standardized risks:
R
RRy = —— 3)

These quantities are also shown as adjusted relative risks in Table 2 in the main paper.

We calculate the adjusted number needed to treat (NNT) for each model as below, representing the
number of patients who must select the interval regimen before there is one more successful EMA than

if patients were treated with the simultaneous regimen.

1

NNT, = ———
“ (Rko — Ri1)

(4)

Greenland provides standard error formulas for the adjusted relative risk based on the delta method (8,

9), and use these to obtain standard errors for the log of the relative risk, log(RR},), and for NNTy, for
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each of the models. Included in Table 2 are p-values for testing the null hypothesis Hy:log(RRg) = 0.

Using point estimates and standard errors of the log relative risk, we also perform the Tukey Range Test

for multiple comparison of means. Specifically, define

_ logRRy —logRR;
~ se(logRR;, — logRR))

Ak,

The quantity gy is the standardized difference in log relative risk for gestational-age group k versus
group l. In the denominator, se represents the standard error of the numerator, obtained through the

Pythagorean identify for the standard error of the sum of two independent random variables:

se(log RR;, — log RR)) = \/se(log RRy,) 2 + se(log RR)) 2

Note that independence follows from the fact that the gestational-age specific relative risks RR}, are

obtained from separate, non-overlapping subsets of the overall sample.

Now define

Q= maxk,te{1,2,3}(‘lk,1)

as the maximum standardized difference in the log relative risks. Under the null hypothesis that the
relative risk of success for the simultaneous regimen is the same across gestational-age group (k =

1, 2, 3), the statistic Q should asymptotically behave the difference between the maximum and
minimum of three draws from a standard normal distribution. It should therefore follow Tukey’s
studentized range distribution with 3 groups and degrees of freedom (df) equal to e=. However, we
actually use a Monte Carlo simulation to form the sampling distribution of Q under the null hypothesis
that relative risk is constant across gestational age groups. This allows us to avoid relying on an
asymptotic approximation. This range test is how we obtain the p-value for constant relative risk across

gestational age groups reported in the Results section of the main paper.
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Appendix 4. Results and Interpretation

Propensity score estimation via our random forest model yields propensity scores which have fairly
similar distributions between the simultaneous and interval groups (Appendices 10, 11). The density
plots of the two treatment groups’ propensity scores explain why we do not see large changes between

the unadjusted results and the adjusted results in Table 2 of the main paper.

Model fits for the four logistic regressions including propensity score quintiles are shown in the tables
below (Appendices 5, 6, 7, 8). The figures below (Appendices 12, 13, 14, 15) give confidence intervals for
the logistic regression covariates. All of the logistic regressions show a significant negative estimate for
the coefficient on the simultaneous-treatment indicator variable (z;). The general lack of significance of
the regression coefficients for the propensity score quintiles are consistent with our finding that the

propensity score densities of the simultaneous and interval regimens are similar.

In conducting the Tukey range test to assess whether the three population-average relative risk
estimates for the gestational age levels are different, we observed the following standardized
differences: 1.763 for comparing the first and second gestational age groups, 1.008 for comparing the
first and third, and 0.23 for comparing the second and third. The p-value for the Tukey range test is
0.264, so we fail to reject the null hypothesis that all three relative risk estimates are equal (Appendix 9).
Note that this p-value is derived from the sampling distribution of the standardized range statistic Q, as
defined in Equation 5, that we obtained by Monte Carlo simulation. If we were instead to use the
asymptotic approximation to the distribution of Q based on normal theory, the p-value would be slightly

smaller, at p = 0.182.

We provide these adjusted RR and NNT estimates and confidence intervals in Table 2. Adjusting for self-
assignment results in a small increase in the NNT point estimates, with slightly wider confidence

intervals.

We found that although the simultaneous regimen was slightly less effective than the interval (with
overall 97.3% relative effectiveness), the relative effectiveness did not decline significantly as gestational
age progressed, indicating lack of a gestational-age interaction with the treatment variable. Clinicians

should feel comfortable that simultaneous administration may be prescribed at any of the gestational
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age groups without any greater loss of effectiveness with simultaneous than with interval

administration, as gestational age increases.

As with any informed consent discussion, accurate information should be provided about the risks and
benefits of the medical abortion regimens available, and women should be advised on the pertinent

signs and symptoms that indicate potential failure and which should prompt contact with the provider.
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Appendix 5. Factors Associated With Successful Early Medical Abortion With Simultaneous or Interval

Administration of Mifepristone and Misoprostol at British Pregnancy Advisory Service From May 1,

2015, to April 30, 2016 (n = 28,901)

Coefficient Estimate 95% Confidence Interval p-value Significance
(Intercept) 3.78 (3.584, 3.992) <0.001 ok
Simultaneous Regimen -0.69 (-0.887, -0.449) <0.001 ok

GA 50-56 days -0.41 (-0.538, -0.286) <0.001 rokx

GA 57-63 days -0.75 (-0.881, -0.622) <0.001 rokx

PS quintile 2 0.28 (0.096, 0.458) 0.003 *x

PS quintile 3 0.16 (-0.016, 0.338) 0.075 +

PS quintile 4 -0.05 (-0.224,0.116) 0.537

PS quintile 5 -0.17 (-0.337,-0.002) 0.048 *

Interval regimen, gestational age (GA) < 49 days, and propensity-score (PS) quintile 1 are the reference

categories.
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Appendix 6. Factors Associated With Successful Early Medical Abortion With Simultaneous or Interval

Administration of Mifepristone and Misoprostol at British Pregnancy Advisory Service from May 1,

2015, to April 30, 2016, for Gestational Age Until 49 Days (n = 16,021)

Coefficient Estimate 95% Confidence Interval p-value Significance
(Intercept) 3.83 (3.512, 4.178) <0.001 ok
Simultaneous Regimen -0.77 (-1.12, -0.441) <0.001 ok

PS quintile 2 0.35 (0.068, 0.634) 0.016 *

PS quintile 3 0.17 (-0.092, 0.441) 0.199

PS quintile 4 -0.00 (-0.259, 0.25) 0.977

PS quintile 5 -0.16 (-0.409, 0.086) 0.206
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Appendix 7. Factors Associated With Successful Early Medical Abortion With Simultaneous or Interval

Administration of Mifepristone and Misoprostol at British Pregnancy Advisory Service from May 1,

2015, to April 30, 2016, for Gestational Age 50-56 Days (n = 7,637)

Coefficient Estimate 95% Confidence Interval p-value Significance
(Intercept) 3.49 (3.152, 3.869) <0.001 ok
Simultaneous Regimen -0.82 (-1.196, -0.475) <0.001 ok

PS quintile 2 0.29 (-0.04, 0.619) 0.086 +

PS quintile 3 0.09 (-0.23, 0.41) 0.580

PS quintile 4 -0.01 (-0.33, 0.305) 0.943

PS quintile 5 -0.17 (-0.478,0.137) 0.283
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Appendix 8. Factors Associated With Successful Early Medical Abortion With Simultaneous or Interval

Administration of Mifepristone and Misoprostol at British Pregnancy Advisory Service from May 1,

2015, to April 30, 2016, for Gestational Age 57-63 Days (n = 5,243)

Coefficient Estimate 95% Confidence Interval p-value Significance
(Intercept) 2.91 (2.596, 3.239) <0.001 ok
Simultaneous Regimen -0.50 (-0.829, -0.191) 0.002 ok

PS quintile 2 0.16 (-0.178, 0.503) 0.347

PS quintile 3 0.23 (-0.124, 0.586) 0.203

PS quintile 4 -0.17 (-0.506, 0.152) 0.297

PS quintile 5 -0.18 (-0.517, 0.155) 0.297
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Appendix 9. Detailed Results for Tukey’s Range Test to Compare Population Average Adjusted Log

Relative Risk Across Gestational Age Groups, Rounded to the Second Decimal Place

Comparison AlogRR SE(AlogRR) Std Mean Diffs
GA <49 days versus GA 50-56 days 0.01 0.01 1.76
GA <49 days versus GA 57-63 days 0.01 0.01 1.01
GA 50-56 days versus GA 57-63 days 0.00 0.01 0.23

Alog RR represents the difference in log relative risk between the two categories.
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Appendix 10. Histogram of estimated propensity scores.
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Appendix 11. Density estimate of propensity scores (on logit scale) for simultaneous (sim) and interval

(int).
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Appendix 12. Logistic regression log odds estimates for overall model.

<
o
o~
—_ O
(1]
&
& o | oo ;
£ o
s
(o) |
o N
o O
o |
=
e
0 o
o |
Py
w
® S
]
©
o
]

+ p-value < 0.1

*  p—value <0.05
**  p—value < 0.01
***  p—value < 0.001

* x *
& & & .\Qr.l/ .\Qrub Q\g ,Q\Qvo‘)
& ¢ & & &
< S S Y o &S &
& g Q Q

Logistic Regression Coefficients

Lohr PA, Starling JE, Scott JG, Aiken ARA. Simultaneous compared with interval medical abortion regimens where home

use is restricted. Obstet Gynecol 2018; 131.
The authors provided this information as a supplement to their article.
©2018 American College of Obstetricians and Gynecologists.

Page 17 of 21



Appendix 13. Logistic regression log-odds estimates for gestational age <49 days (ga0).
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Appendix 14. Logistic regression log-odds estimates for gestational age 50-56 days (gal).
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Appendix 15. Logistic regression log-odds estimates for gestational age 57-63 days (ga2).
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