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Abstract
Men engaging in reproductive coercion may coerce, force, or deceive female partners into 
pregnancy. This study evaluates whether the 3-month incidence of pregnancy is higher 
among women reporting reproductive coercion than similar women reporting no repro-
ductive coercion. We tested this hypothesis in longitudinal data from a sample of Afri-
can-American women ages 18–24 recruited from community settings in Atlanta, Georgia, 
US, in 2012–2014 (n = 560). Participants were surveyed at baseline, 3 months, 6 months, 
9  months, and 12  months. To reduce selection bias, we used full matching on 22 base-
line variables related to demographics, economic power, risky alcohol use, and gender-
based power inequality. We used logistic regression in the matched sample with outcome 
pregnancy 3  months later, controlling for baseline fertility intentions (n = 482, n = 458, 
n = 452 at respectively 3, 6, 9 months). At 3 months, 15% of women reported reproduc-
tive coercion. At 6 months, 11.3% of women reporting coercion were pregnant vs. 4.6% of 
matched women reporting no coercion (p = 0.06). Women reporting coercion had 3 times 
the odds of pregnancy as matched women reporting no coercion (AOR 2.95, 95% CI (1.16, 
6.98), p = 0.02). Among women pregnant after coercion, only 15% wanted to be pregnant 
then or sooner. Women reporting reproductive coercion are at greater risk of unwanted or 
mistimed pregnancies, and the semen exposure that caused these pregnancies could also 
transmit STI/HIV. Clinicians should screen patients for reproductive coercion; consider 
using semen exposure biomarkers such as PSA or Yc-PCR to identify condom sabotage 
or stealthing; and refer women experiencing reproductive coercion to supportive services.
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1 Introduction

Reproductive coercion is a category of abuse in which male partners interfere with 
females’ reproductive choices, including forced abortions, pregnancy coercion, and contra-
ception sabotage. A recent systematic review estimated that 5–13% of young adult women 
attending family planning clinics have experienced reproductive coercion, with greater 
prevalence among non-Hispanic African-American women (Trister and Anderson 2018). 
Women and adolescents may experience reproductive coercion as part of violent or abusive 
relationships (Pallitto et al. 2005; Miller et al. 2010; Paterno and Jordan 2012; Silverman 
et al. 2011; Hathaway et al. 2005), but reproductive coercion may also occur even in the 
absence of other relationship abuse (ACOG 2013). Even studies that have not explicitly 
measured reproductive coercion have found that young African-American women who rely 
on a boyfriend for spending money source or for housing are less likely to have safe sex, 
suggesting that these implicit forms of reproductive coercion may potentially undermine 
otherwise effective HIV prevention interventions (Rosenbaum et al. 2012, 2016b). Whether 
implicit or overt, reproductive coercion or birth control sabotage markedly undermines the 
capacity of safe sex interventions to promote safer sex, reduce unplanned pregnancy, and 
reduce HIV/STI.

This study estimates the 3-month and lifetime incidence of reproductive coercion and 
birth control sabotage using longitudinal data in a sample of women at high risk of HIV 
and evaluates whether women’s experience of reproductive coercion predicts subsequent 
pregnancy.

2  Methods

This study is an observational study using data from a randomized experiment to evaluate 
an HIV prevention intervention for alcohol-using African-American women ages 18–24. 
The present study does not evaluate the intervention itself (Clinical trial registration num-
ber: NCT01553682.)

2.1  Data

Trained African-American community outreach workers recruited African-American 
women from January 2012 to February 2014 in Atlanta, Georgia. Baseline data was col-
lected between March 3, 2012 and February 8, 2014, with the final (12-month) follow-up 
assessment data was collection between March 9, 2013 and February 13, 2015, after which 
the study ended as planned. Recruitment staff approached potentially eligible young women 
for confidential screening or scheduled them for later phone screening. A female African-
American recruitment coordinator described the study, solicited participation, and assessed 
women’s eligibility and interest in participating in the project. Young women were eligible 
to participate in the study if they self-identified as African-American, were 18–24 years 
old, not married, tested negative for pregnancy with a urine pregnancy test, had consumed 
alcohol on at least three occasions in the past 90 days, had unprotected vaginal or anal sex 
with a male in the past 90 days, and did not present with active psychosis or a severe illness 
that could preclude participation in the program and follow-up assessments. Of the eligible 
women, 96% (N = 560) enrolled in the study, completed baseline assessments, and were 
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randomized to study conditions in the three-arm trial. The two treatment arms were HIV-
prevention interventions; the control arm was an equivalent-hour nutritional intervention.

The participants’ median age was 20 (interquartile range 19–22); two-thirds had a high 
school diploma or more; 27% were employed; and 83% received Supplemental Nutrition 
Assistance Program benefits (food stamps) (Table 1). Among participants, 85% had a cur-
rent boyfriend, 51% were monogamous in the past 3 months, 21% perceived that their part-
ner had another partner in the past 3 months, 21% tested positive for chlamydia or gonor-
rhea, and 16% were trying to get pregnant.

Respondents were surveyed at baseline and every 3  months afterwards through the 
12 months post-baseline assessment, a total of 5 waves. As a percentage of the baseline 
sample (n = 560), the participation percentages were 86% at 3 months, 82% at 6 months, 
81% at 9 months, and 83% at 12 months; 67% participated in all 4 follow-up waves. At 
each wave, participants completed an interview administered via audio computer-assisted 
self-interviewing (ACASI) and were tested for chlamydia, gonorrhoea, and trichomonas 
on a self-administered vaginal swab that was assayed using polymerase chain reaction pro-
cedures. At baseline, women provided a urine sample to assess pregnancy. The ACASI 
required participants to answer all questions that they were asked, so the only missing data 
were due to wave non-response or investigator-programmed skip patterns, including errors. 
At the 6-month follow-up assessment, pregnancy status was missing for 7 participants due 
to a programming error and so missing completely at random; all other variables at other 
follow-up assessments were present for all participants.

Women who reported coercion/sabotage or pregnancy did not differ in the likelihood of 
participating in subsequent survey waves (not shown). However, non-participating women 
who were currently experiencing coercion/sabotage or pregnancy may have been less likely 
to participate in that follow-up assessment, so we could not use data analysis techniques 
that assume that data are missing at random, such as multiple imputation or generalised 
estimating equations. The analysis of reproductive coercion at 3  months included 482 
women, of whom 71 reported coercion/sabotage; at 6 months, the analysis included 458 
women, of whom 38 reported coercion/sabotage; and at 9 months, the analysis included 
452 women, of whom 30 reported coercion/sabotage.

Participants received an incentive of $60 for each 4-hour session, $50 for each follow-up 
survey, and $5 for each intervention-related telephone session or text message. Emory Uni-
versity’s Institutional Review Board approved all study protocols (IRB00048502).

2.2  Measures

2.2.1  Temporal ordering of variables

To make the temporal ordering of events clear, the control variables were measured at 
baseline. The predictor was a binary indicator for coercion/sabotage measured at 3 months, 
and the outcome of pregnancy was measured at 6 months. Likewise, for coercion/sabotage 
measured at 6 months, pregnancy was measured at 9 months; for coercion/sabotage meas-
ured at 9 months, pregnancy was measured at 12 months.

2.2.2  Control variables

We used Connell’s Theory of Gender and Power (Connell 1987) to identify baseline vari-
ables that were potential confounders of the association between coercion/sabotage and 
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Table 1  Demographic composition of sample (n = 560)

No. (%)

Age in years (mean (SD)) 20.6 (1.90)
 Age 17 1 (0.2)
 Age 18 101 (18.0)
 Age 19 88 (15.7)
 Age 20 96 (17.1)
 Age 21 83 (14.8)
 Age 22 79 (14.1)
 Age 23 72 (12.9)
 Age 24 40 (7.1)

Highest educational attainment
 Less than high school diploma/GED 185 (33.0)
 Graduated high school or GED 231 (41.3)
 Some college 128 (22.9)
 Graduated college 11 (2.0)
 Other 5 (0.9)

Employed 152 (27.1)
Public assistance
 Welfare (e.g., temporary assistance to needy families) 80 (14.3)
 Supplemental Nutrition Assistance Program (food stamps) 466 (83.2)
 WIC 153 (27.3)
 Section 8 59 (10.5)

Relationship characteristics
 Current boyfriend 473 (84.5)
 Monogamous in past 3 months 287 (51.3)
 Perceived partner concurrency in past 3 months (main partner had another partner) 116 (20.7)
 Trying to get pregnant 89 (15.9)

Relative age of sex partners
 About the same age or younger 233 (41.6)
 2–3 years older 202 (36.1)
 More than 4 years older 125 (22.3)

History of abuse (ever)
 Emotional 241 (43.0)
 Physical 178 (31.8)

Use marijuana daily 95 (17.0)
Tested positive for chlamydia or gonorrhea 117 (20.9)
Ever douche 291 (52.0)
Assigned to HIV-prevention intervention 375 (67.0)
Participated in all 4 follow-up surveys 373 (66.6)
Number of surveys reported coercion/sabotage in past 3 months+
 0 surveys 177 (47.5)
 1 survey 128 (34.3)
 2 surveys 47 (12.6)
 3 surveys 14 (3.8)
 4 surveys 5 (1.3)
 5 surveys 2 (0.5)
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pregnancy. Potential confounding variables are associated with both coercion/sabotage 
and with pregnancy and are not intermediate variables between coercion/sabotage and 
pregnancy. In his Theory of Gender and Power, Connell defined three structures as fun-
damental to relationships between men and women — sexual division of labor, sexual 
division of power, and cathexis (emotional attachment within relationships, social norms) 
— and noted that these three structures apply at the societal and institutional levels (Con-
nell 1987). Wingood and DiClemente adapted this theory to HIV prevention and identified 
HIV risks within each structure (2000). The sexual division of labor includes economic 
exposures such as poverty and socioeconomic exposures such as minority status or youth: 
related control variables include age, neighborhood quality, educational attainment, and 
employment status. The sexual division of power includes physical exposures including 
relationship abuse and substance abuse history: related control variables include having a 
history of sexual abuse, physical abuse, exchange sex, marijuana use, AUDIT score assess-
ing problematic alcohol use, and usual level of alcohol use. Cathexis comprises “social 
norms and affective attachments” and includes social exposures and psychological distress: 
related control variables were children, pregnancy history, fertility intentions, age differ-
ence with boyfriend, and boyfriend having concurrent partners (Wingood and DiClemente 
2000).

2.2.3  Predictor

Reproductive coercion and birth control sabotage were assessed both for lifetime incidence 
(“ever”) and in the past 3  months. Participants were only asked each coercion/sabotage 
item in the past 3 months if they endorsed the corresponding item asking about lifetime 
coercion/sabotage. Reproductive coercion was assessed as endorsing any of 4 items, 
“someone you were dating or going out with …”: (1) “told you not to use any birth control 
(like the pill, shot, ring, etc.)”; (2) “said he would leave you if you did not get pregnant”; 
(3) “told you he would have a baby with someone else if you didn’t get pregnant”; (4) “hurt 
you physically because you did not agree to get pregnant” (Miller et al. 2010). Birth con-
trol sabotage was assessed as endorsing any of 5 items: (1) “taken off the condom while 
you were having sex so that you would get pregnant”; (2) “put holes in the condom so you 
would get pregnant”; (3) “broken a condom on purpose while you were having sex so you 
would get pregnant”; (4) “taken your birth control (like pills) away from you or kept you 
from going to the clinic to get birth control so that you would get pregnant”; (5) “made 
you have sex without a condom so you would get pregnant.” (Miller et al. 2010) For the 
matched sampling analysis, we combined the two measures into a single binary measure 
because they load onto a single factor in confirmatory factor analysis. For the combined 9 
items, internal consistency as assessed by Cronbach’s alpha was 0.75, 0.82, 0.76, and 0.75 
at baseline, 3, 6, and 9  months, which is considered moderate-high internal consistency 
and as high or higher as the internal consistencies reported in the systematic review of 
reproductive coercion (Kolenikov and Angeles 2004; Trister and Anderson 2018).

Table 1  (continued)
The variables in the categories public assistance, relationship characteristics, and history of abuse are not 
mutually exclusive
+ Number of surveys with reported coercion/sabotage in past 3 months is among the 373 participants who 
participated in all 4 follow-up surveys
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2.2.4  Outcomes

This study evaluates pregnancy at the 6, 9, and 12 month follow-up assessments from 
self-report response to the question “Are you currently pregnant?” We used pregnancy 
status at 3 months only for bivariate analysis because there were no pre-coercion/sabo-
tage variables available; pregnancy at 3 months was missing for 72 individuals due to an 
error in the survey’s skip patterns.

To understand the context of reported pregnancies, we assessed respondents’ fertil-
ity intentions just prior to pregnancy with the question “Thinking back to just before 
you got pregnant this last time, how did you feel about becoming pregnant?” with pos-
sible responses: “I wanted to be pregnant sooner”; “I wanted to be pregnant then”; “I 
wanted to be pregnant later”; and “I didn’t want to be pregnant then or at any time in 
the future.” Prenatal care was assessed as a yes/no question “Have you received prenatal 
care during this pregnancy?” Gestational length of pregnancy in weeks was calculated 
in Stata using the self-reported due date and the assessment date, based on an average 
gestational length of 280 days.

2.3  Data analysis

2.3.1  Matching

We identified a comparison group of women who did not experience reproductive coer-
cion or birth control sabotage that are similar to women who did using full matching 
as implemented by the R MatchIt package (Ho et  al. 2018). Full matching estimates 
propensity scores as the fitted values from a logistic regression with the outcome hav-
ing experienced reproductive coercion or birth control sabotage and creates groups of 
observations with similar estimated propensity scores. Observations in the non-coercion 
group with estimated propensities of coercion/sabotage that were outside the range of 
estimated propensity score for the coercion/sabotage group were omitted. In this case, 
full matching preserved the full sample for all three pairs of coercion-pregnancy meas-
ures. For coercion/sabotage at 3 months and pregnancy at 6 months, 61 women report-
ing coercion/sabotage were matched to 365 women reporting no coercion/sabotage. 
For coercion at 6 months, 35 women reporting coercion/sabotage were matched to 391 
women reporting no coercion/sabotage. For coercion at 9 months, 30 women reporting 
coercion/sabotage were matched to 422 women reporting no coercion/sabotage.

2.3.2  Analysis after matching

We assessed balance by computing the standardised mean differences for each control 
variable. The standardised mean differences are the difference in means divided by the 
pooled standard deviation, a measure that is not sensitive to sample size. The coerced 
and non-coerced groups were determined to be balanced if the standardised mean differ-
ences were less than 0.2, and ideally less than 0.1.

We followed Rubin’s recommendation to estimate treatment effects only once, after 
determining that the best possible balance had been achieved with full matching. In 
the matched sample, we tested for differences in pregnancy prevalence between groups 
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using Fisher’s exact test and predicted pregnancy in the matched sample using logistic 
regression, controlling for baseline fertility intentions.

We used causal mediation analysis with the R mediation package (Imai et al. 2010; Tin-
gley et al. 2014) to evaluate whether baseline fertility intentions explained the association 
between reproductive coercion/sabotage and pregnancy.

We used sensitivity analysis for full matching in the R sensitivityfull package to quan-
tify unobserved confounding between coercion/sabotage at 3  months and pregnancy at 
6 months (Rosenbaum 2007). The sensitivity analysis uses a randomization test to evaluate 
whether there appears to be departures from random assignment at each level of gamma 
(Γ). The parameter Γ is a bound on the odds ratios measuring the associations between 
the unobserved variable and coercion/sabotage, and between the unobserved variable and 
pregnancy that would make the association between coercion/sabotage and pregnancy no 
longer significant (Liu et al. 2013). That is, the sensitivity analysis assesses the likelihood 
that the association that we observe between coercion/sabotage and subsequent pregnancy 
could be due an unobserved confounding variable. A larger Γ implies lower potential 
for confounding by an unobserved confounding variable. Due to few individuals report-
ing coercion/sabotage at 6 and 9 months, possibly due to under-report, we were unable to 
use this sensitivity analysis procedure for the analyses with predictor coercion/sabotage at 
6 months and 9 months, with outcomes pregnancy at respectively 9 months and 12 months.

Due to heterogeneity in reporting coercion/sabotage by follow-up assessment, we ana-
lysed the data separately for each pair of time points and plotted the results using Gelman 
and Hill’s “secret weapon” to plot a key exposure variable’s regression coefficient with 
95% confidence interval for separate regressions (Gelman and Hill 2007.) In this case, we 
plotted the coefficient for the coercion/sabotage variable in logistic regressions predicting 
pregnancy 3 months later.

The data analysis used Stata SE 15.1 and R 3.5.3 using the gplots library (Warner et al. 
2019).

3  Results

At baseline, 23% reported having ever experienced any reproductive coercion; 39.5% 
reported having ever experienced birth control sabotage; and 45.9% reported having ever 
experienced either coercion or sabotage. Incidence of reproductive coercion or birth con-
trol sabotage in the past 3 months were 46%, 15%, and 8%, and 7% at the baseline, 3-, 6-, 
and 9- month waves, and was not affected by the intervention (Fig. 1). Among participants 
in all surveys, 53% reported either reproductive coercion or birth control sabotage in the 
past 3 months at least once (Table 1).

Among women reporting coercion or sabotage in the past 3  months, 13%, 18%, and 
19% were pregnant 3 months later, versus 5%, 5%, and 6% among women reporting no 
reproductive coercion (p < 0.05) (Fig. 2). Among those pregnant at 6, 9, and 12 months, 
the percentages reporting coercion or sabotage 3 months earlier were 29.6%, 25.0%, and 
16.7% (p < 0.05) (Table 2). Fertility intentions just prior to pregnancy were not associated 
with coercion/sabotage. Among pregnant respondents, 15%, 17%, and 27% respectively 
reported that they wanted to be pregnant then or sooner. Receipt of prenatal care was not 
associated with reproductive coercion/sabotage. Among pregnant respondents, 81%, 67%, 
and 83% respectively reported receiving prenatal care. Pregnant respondents were respec-
tively 22.5 weeks (IQR 18–26 weeks), 25 weeks (IQR 12–36), and 24 weeks (IQR 16–31) 
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pregnant. For all waves, coercion/sabotage in the past 3 months and pregnancy were both 
not associated with non-participation in the following survey (not shown).

Baseline factors associated with greater risk of reproductive coercion at 3  months 
included baseline coercion/sabotage, risky alcohol use, lower economic power, exchange 
sex, having an older partner, and history of emotional and physical abuse; protective fac-
tors included monogamy, being a high school graduate, and usually drinking 2 or fewer 
drinks. Full matching methods resulted in balance on all covariates plus propensity score 
and preserved the full sample size for coercion/sabotage at 3 and 6 months; balance was 
not achieved at 9 months, but the direction of bias for the one unbalanced variable was 
reversed by matching (Figs. 3, 4, 5).

After matching, among women reporting coercion/sabotage at each of the three time 
periods, pregnancy was more common in the group reporting coercion/sabotage: at 
6  months, 11.3% were pregnant among women who had reported coercion/sabotage at 
3 months versus 4.6% were pregnant among the matched group reporting no coercion/sab-
otage (Fisher’s exact test p = 0.06); women reporting coercion/sabotage had nearly 3 times 
the odds of pregnancy as the matched non-coerced/sabotaged women (OR 2.95, 95% CI 
(1.16, 6.98), p = 0.02) (Fig. 6). This association is not mediated by baseline fertility inten-
tions, according to causal mediation analysis.

Fig. 2  Pregnancy by reproductive coercion or birth control sabotage in the past 3 months before matching 
in bivariate analysis. * = p < 0.05; ** = p < 0.01

Table 2  Associations between reproductive coercion or birth control sabotage and pregnancy 3 months later

The p value is from a Chi square test with 1 degree of freedom, evaluating the association between repro-
ductive coercion with pregnancy 3 months later

Pregnant 3 months later, No. (column %) P

Not pregnant Pregnant Total

Coercion/sabotage at 3 months None 346 (86.7) 19 (70.4) 365 (85.7) 0.02
Any 53 (13.3) 8 (29.6) 61 (14.3)

Coercion/sabotage at 6 months None 357 (92.7) 18 (75.0) 375 (91.7) 0.002
Any 28 (7.3) 6 (25.0) 34 (8.3)

Coercion/sabotage at 9 months None 373 (94.4) 25 (83.3) 398 (93.7) 0.02
Any 22 (5.6) 5 (16.7) 27 (6.4)



274 Health Services and Outcomes Research Methodology (2020) 20:265–282

1 3

The difference in pregnancy in the subclasses formed by full matching on coer-
cion/sabotage status at 3  months was statistically significant under the assumption 
that matching addressed all important covariates (p = 0.02), and it became insignifi-
cant under Γ = 1.2, suggesting that this association between coercion/sabotage and 
pregnancy is insensitive to unobserved biases that increase the chances of coercion/
sabotage by up to 20% but not larger unobserved biases. That is, if the unobserved 
variables produce only small impacts on a woman’s chance of experiencing reproduc-
tive coercion or birth control sabotage, the association between coercion/sabotage and 
pregnancy would remain.

At 9 months, 15.8% were pregnant among women who had reported coercion/sab-
otage at 6  months versus 4.3% among the matched group (p = 0.02); women report-
ing coercion/sabotage had nearly 4 times the odds of pregnancy as the matched non-
coerced/sabotaged women (OR 3.80, 95% CI (1.30, 9.85), p = 0.009). At 12  months, 
16.7% were pregnant among women who reported coercion/sabotage vs. 5.9% among 
the matched group (p = 0.03); women reporting coercion/sabotage had 6 times the odds 
of pregnancy as the matched non-coerced/sabotaged women (OR 6.44, 95% CI (1.93, 
18.8), p = 0.001).

Fig. 3  Standardized differences for baseline variables between women reporting any reproductive coercion 
or birth control sabotage at 3 months, compared with women reporting no reproductive coercion or birth 
control sabotage, before and after full matching
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4  Discussion

4.1  Findings and Interpretation

Reproductive coercion and birth control sabotage were more common among these 
young women recruited in community and street settings for an HIV/STI intervention 
than in past studies recruited from family planning clinics (Trister and Anderson 2018). 
Coercion/sabotage predicts greater risk of pregnancy, indicative of unprotected sex that 
jeopardises the effectiveness of HIV prevention interventions. Between 1/6 and 1/4 of 
observed pregnancies were among women who reported coercion/sabotage 3  months 
earlier. These pregnancies appear to be unplanned: the association persisted after 
matching on baseline fertility intentions and they were not mediated by baseline fertil-
ity intentions; also, few pregnant women reported that they wanted to be pregnant then 
or sooner. Comparing young women with recent coercion/sabotage with other young 
women without coercion/sabotage, but with similar relationship power inequalities, 
abuse histories, and other factors, women who experienced coercion or sabotage were 
more likely to become pregnant; that is, the association is not explained by baseline 

Fig. 4  Standardized differences for baseline variables between women reporting any reproductive coercion 
or birth control sabotage at 6 months, compared with women reporting no reproductive coercion or birth 
control sabotage, before and after full matching
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gender-power variables. The sensitivity analysis found that the association is robust to 
small biases due to unobserved variables, but it is sensitive to moderate biases.

Our past research suggests that reproductive coercion has an economic dimension: 
we found Black female adolescents and emerging adults who rely on their partners for 
spending money, transportation, or housing are more likely to never use condoms and 

Fig. 5  Standardized differences for baseline variables between women reporting any reproductive coercion 
or birth control sabotage at 9 months, compared with women reporting no reproductive coercion or birth 
control sabotage, before and after full matching

Fig. 6  Association between reproductive coercion or birth control sabotage and pregnancy 3 months later in 
matched sample, adjusted for baseline fertility intentions. * = p < 0.05; ** = p < 0.01
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have unplanned pregnancies (Rosenbaum et  al. 2012, 2016b), but that employment is 
associated with reduced reliance on partners for spending money (Rosenbaum et  al. 
2014a, b). We expect that the economic recession induced by the COVID-19 pandemic 
will worsen reproductive coercion and birth control sabotage due to limited options: 
after decades of wage declines for Black women, the employment and earnings of Black 
women were disproportionately reduced during the previous economic recession (Laird 
2017; Pettit and Ewart Pettit and Ewert 2009).

The U.S.’s increasing restrictions on women’s access to reproductive health care, 
including abortion, compound the lack of agency for women who became pregnant due 
to coercion or deception. These women live in Georgia, which has a 24-hour waiting 
period prior to abortion and no public funding for abortion in general circumstances; in 
2019, Georgia banned abortion after the detection of a fetal pole heartbeat (Guttmacher 
2020).

Coercion and sabotage undermine the goals of preventing pregnancy and HIV/STI, and 
this CDC-endorsed evidence-based intervention did not reduce coercion or sabotage. Com-
bining HIV-prevention interventions with interventions that reduce reproductive coercion 
(Miller et  al. 2011) may improve HIV intervention effectiveness, and would also target 
women with the highest prevalence of coercion and sabotage. However, coercion/sabotage 
is likely to be difficult to reduce because it results from many structural factors, includ-
ing African-American men’s exogamy and African-American women’s preference for 
endogamy (Crowder and Tolnay 2000) and high and increasing cost of living in Atlanta 
and other urban areas (Rosenbaum et  al. 2016a). Coercion/sabotage also results from 
numerous structural factors related to systemic racism, including employment discrimina-
tion producing low earnings for Black women and the school-to-prison pipeline and mass 
incarceration of Black men (Pettit and Ewart 2009; Rosenbaum 2020). Mass incarceration 
has produced low male/female gender ratios among young adults, which has been proposed 
as an explanation for the disproportionately high rates of HIV/STIs among non-Hispanic 
African-Americans (Pouget et al. 2010).

Self-presentation bias may inhibit some women from reporting lifetime history of coer-
cion and sabotage, suggesting that coercion and sabotage may be under-reported at all 
waves. The intervention did not decrease coercion/sabotage. Answering the survey may 
have altered women’s behaviour: repeatedly answering questions about coercion/sabo-
tage could have spurred women to end or otherwise alter relationships with partners who 
engage in coercion/sabotage. It seems unlikely that coercion or sabotage was over-reported 
at baseline, or that over-reporting would decrease so drastically because sexual victimiza-
tion is not generally over-reported and the survey conditions were identical across waves 
(Tourangeau and McNeeley 2003).

Women may not be aware of birth control sabotage that partners may have hidden from 
them successfully: “stealthing” behaviours such as deceiving women about whether a con-
dom is used, removing condoms, putting holes in condoms, or hiding contraception may 
occur without women’s knowledge. Stealthing has been documented when male partners 
remove condoms or deceive their male (Klein 2014) or female (Brodsky 2017; Rowlands 
and Walker 2019) partners about condom use. Qualitative evidence suggests that women 
may not notice that there is no condom or that the condom was removed, but that some 
have learned to check for the continued presence of a condom during sex (Teitelman et al. 
2011). Because stealthing often occurs without women’s knowledge, self-report will under-
estimate semen exposure, and biomarkers of semen exposure are crucial for interventions 
that intend to decrease both STI/HIV and unplanned pregnancy (Gallo et al. 2013; Snead 
et al. 2014).
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Lifetime incidence and 3-month incidence of coercion/sabotage are highly correlated, 
which is consistent with past research finding that respondents answer survey questions 
about their past by referencing their current behaviour rather than their actual past behav-
iour (Collins et al. 1985; Rosenbaum 2006). Surveys do not appear to gain any useful infor-
mation by asking about the lifetime incidence of coercion or sabotage after the baseline 
wave; after baseline, surveys should ask only about coercion/sabotage in the past 3 months.

4.2  Strengths and limitations

This study is the first to our knowledge to use longitudinal data and to demonstrate an 
association between reproductive coercion/sabotage and pregnancy using robust statistical 
methods such as matched sampling to reduce confounding on observed variables and to 
quantify the sensitivity of results to unobserved variables.

This sample may be more representative of African-American young women in urban 
areas because these women were recruited from street and community settings, rather than 
family planning clinics. Women at family planning clinics are self-selected for having been 
able to attend the clinic, irrespective of their partner’s attempts to keep them from seeking 
contraception or other sexual and reproductive health care. Women at family planning clin-
ics likely have greater average health-related self-efficacy, knowledge, and engage in more 
health-protective behaviours.

The decrease in recent coercion/sabotage may represent an actual decline in recent coer-
cion/sabotage. However, the decline in coercion/sabotage may be due to increased reluc-
tance to report coercion/sabotage. We did not find an association between baseline coer-
cion/sabotage and lower participation in follow-up waves; however, women experiencing 
new (i.e., unmeasured) coercion/sabotage may have reduced likelihood of participation 
in follow-up waves of the study. If self-presentation bias inhibits reporting of coercion/
sabotage, that implies substantial measurement error (Rosenbaum 2009), adding noise that 
biases results towards the null (Copeland et al. 1977; Haine et al. 2018; Höfler 2005). In 
spite of potentially high measurement error, this study observed an association between 
coercion/sabotage and subsequent pregnancy for all 3 assessed follow-up time periods, 
after matching on baseline covariates, including baseline coercion, sabotage, and fertility 
intentions.

This study used matched sampling to minimise confounding on baseline relationship 
inequalities, following best practices of using theory to guide the choice of matching vari-
ables and reporting balance (Austin 2008; Ali et al. 2015). Confounding may remain on 
unobserved or unmatched variables; however, we used sensitivity analysis to quantify 
potential confounding due to unmeasured variables, and we found that the association 
between coercion/sabotage and pregnancy was robust to small biases but not large biases.

Finally, the survey was designed to assess health risk behaviors, such as alcohol misuse 
and safe sex behaviors, but the data omit important information about employment and 
schooling that may moderate the association between coercion/sabotage and unplanned 
pregnancy (Rosenbaum et  al. 2014a, b). Women who have greater potential earnings, 
even if they are not currently employed, may be more likely to avoid pregnancy or dis-
continue coercive romantic relationships. However, we do not know important indicators 
of participants’ future educational attainment and earnings, including high school grades, 
educational expectancies, or whether these participants are enrolled in college. The sur-
vey’s measure of educational attainment omitted post-secondary certificates and associ-
ates degree categories, which yield greater economic and non-economic returns than a 
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high school diploma alone (Belfield and Bailey 2011; Rosenbaum 2012; Rosenbaum and 
Rosenbaum 2016), and could thus expand women’s options to avoid coercive relationships 
(Rosenbaum et al. 2014a, b).

4.3  Similarities and differences in relation to other studies

Nearly half of women reported reproductive coercion or birth control sabotage in the past 
3 months in this sample, a much higher percentage than the 5–11% 3-month incidence in 
past research in large diverse samples recruited from family planning clinics (McCauley 
et al. 2017; Miller et al. 2011, 2016). Women who have experienced coercion/sabotage may 
be under-represented in family planning clinic samples because of the coercion/sabotage.

4.4  Implications for practice and research

In a policy environment of increasing legal restrictions on women’s autonomy to end 
unwanted and mistimed pregnancies, clinicians should screen patients for reproductive 
coercion and birth control sabotage and refer patience to supportive services. To aug-
ment self-report, clinical settings could consider using prostate-specific antigen (PSA) to 
identify potential birth control sabotage in the past 24–48 h because the PSA is already 
widely available in clinical settings and costs about $5 per test (Gallo et al. 2013). Testing 
for Y-chromosome DNA using Yc-PCR yields a 7–14  day detection window for semen 
exposure (Zenilman et al. 2005), but it costs about $20 per test and is not widely available 
in clinical settings (Gallo et  al. 2013). Past research has found that young women who 
were recruited from family planning clinics who test positive for Yc-PCR are more likely 
to have unplanned pregnancies (Rosenbaum et al. 2014). This study adds to that research 
and suggests that developing a Yc-PCR test that could be implemented in clinical settings 
could reduce women’s risk of unplanned and mistimed pregnancies.

For research, HIV, STI, and pregnancy prevention interventions can evaluate partici-
pants for semen exposure biomarkers to address unintentional under-reporting of semen 
exposure including birth control sabotage, as well as intentional under-reporting, as has 
been recommended previously (Gallo et al. 2013; Snead et al. 2014). HIV, STI, and preg-
nancy prevention programs that include broad measures of educational attainment and 
employment can assess whether these human capital factors moderate the associations 
between coercion/sabotage and unprotected sex.
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