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DRUG FACTS, VALUES,  
AND THE MORNING-AFTER PILL

Christopher ChoGlueck

While the Value-Free Ideal of science has suffered compelling criticism, 
some advocates like Gregor Betz continue to argue that science policy 
advisors should avoid value judgments by hedging their hypotheses. This 
approach depends on a mistaken understanding of the relations between 
facts and values in regulatory science. My case study involves the morning-
after pill Plan B and the “Drug Fact” that it “may” prevent implantation. 
I analyze the operative values, which I call zygote-centrism, responsible 
for this hedged drug label. Then, I explain my twofold account of value-
ladenness, involving the constitutive role of value judgments in science 
and the social function of facts as political tools. Because this drug fact is 
ineliminably value-laden in both senses, I conclude that hedged hypotheses 
are not necessarily value-free.

1. Uncertain Yet Powerful Knowledge

In 2014, the US Supreme Court issued a landmark decision in Burwell v. Hobby 
Lobby involving contraceptive coverage and religious freedom. The main scientific 
premise of this case was a “Drug Fact” from the Food and Drug Administration 
(FDA) that morning-after pills like the well-known drug Plan B “may also prevent 
fertilization of a release egg (joining of sperm and egg) or attachment of fertilized 
egg to the uterus (implantation)” along with ovulation (Fig. 1; emphasis added).1 
Yet, around the same time, the French manufacturer removed a similar statement 
about the off chance of preventing implantation from its patient package inserts, 
in part because of pressure from the International Federation of Gynecology and 
Obstetrics.2 Why has this “drug fact” about emergency contraception attracted 
so much public controversy?
	 Philosophers of science provide some guidance here to understand this situa-
tion, particularly the value-ladenness of this scientific claim, that is, the different 
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ways that values are “encoded” into background assumptions and standards of 
evidence.3 Scientists make value judgments throughout the process of knowledge 
production, from forming concepts to reasoning between theories and data.4 The 
values researchers utilize include community standards, social norms, and ethical 
principles, creating a whole “tapestry of values” with different threads woven 
together to form scientific knowledge.5

	 Yet some philosophers object that even if science could involve ethical value 
judgments, ideally, scientists ought to provide “value-free advice” in policy mak-
ing to separate science from politics.6 For instance, Gregor Betz recommends that 
scientists avoid relying on ethical assumptions about inductive risks by formulat-
ing “hedged hypotheses that make the uncertainties explicit.”7 To communicate 
“practical certainty” without ethical values, he suggests using epistemic modali-
ties, such as “it is possible [that . . .],” which is akin to Plan B’s drug label.8

	 In this paper, I show why such allegedly value-free solutions for science advis-
ing are not so value-free after all. Focusing on the particular case of the hedged 
“drug fact” on Plan B’s label, I argue that knowledge can be value-laden in two 
distinct but related senses: a constitutive sense, in which researchers’ values play 

Figure 1. The official “Drug Facts” for Plan B once FDA approved for over-the-counter sale 
in 2006. Note the mechanism (“■ this products works . . .”) listed in boldface after the third 
bullet under “Other information.” This powerful and contested piece of information is saddled 
by much more mundane facts about ingredients, directions, and storage.
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a role in managing different uncertainties about a claim’s status as fact, and a 
social sense, in which the claim’s uneven social currency differentially enables 
certain groups to use it as a tool to promote their political goals and interests at the 
expense of others’ goals. By articulating the interdependence of science advisors’ 
value judgments and the power of their scientific claims, this paper demonstrates 
how this hedged scientific claim was ineliminably and inextinguishably value-
laden.
	 This analysis is significant for philosophers of public policy because it provides 
a robust and comprehensive account of how and why values pervade scientific 
advice. While philosophers of science and medicine have begun to analyze 
science-based or evidence-based policy, there remains the need to analyze values 
specifically in the policy process.9 Additionally, previous philosophical analyses 
of commercial values in regulatory science pit economic interests against public 
health concerns.10 Thinking more broadly, I consider the entanglement of eco-
nomic and health interests in medicine and pharmaceutical policy.
	 This study also has social significance because it challenges the plausibility 
of science advisors’ ability to use “hedged hypotheses” to remain value-free. By 
exposing how constitutive and social value-ladenness allows for social control, 
this paper can inform efforts to better identify and diagnose injustices in health 
policy, particularly how values can be imposed through value-laden facts on 
women, with oppressive consequences.
	 I begin with some background on Plan B and the science advisors whose values 
were responsible for its drug label. This analysis draws on the meeting minutes 
from the FDA’s advisory committees,11 as well as pertinent medical literature, 
such as review articles, bioethics articles, and opinion pieces. I survey the value 
judgments about Plan B’s mechanism at different levels of scientific uncertainty 
and then compare the social implications of the US government’s decision with 
simultaneous developments in France. To conclude, I discuss the inability of 
science advisors to avoid value judgments by hedging their hypotheses.

2. Zygote-Centrism and the Case of Plan B’s Drug Label

One of the most recent controversial drugs at the FDA has been the morning-after 
pill Plan B (a progestin-only formulation of levonorgestrel).12 Morning-after pills 
are one form of emergency contraception taken by cisgender women (and other 
people who can get pregnant) after unprotected sexual intercourse, to reduce 
the chances of pregnancy.13 It is commonly used as a prophylactic for unwanted 
pregnancy after birth control failure, unprotected sex, or rape. In 1999, the FDA 
approved Plan B for prescription-only sale to women 18 and over. At a later 2003 
meeting between two FDA advisory committees, women’s health advocates 
collided with anti-abortionists and social conservatives over a supplemental 
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application for switching Plan B from prescription-only to over-the-counter ac-
cess with no age restriction. These women’s health advocates wanted to expand 
access to this postcoital form of birth control, yet the anti-abortionists who op-
posed such a late-acting pill did so because they believed that it posed a risk to 
zygotes, which they consider human persons. Although it is beyond this paper’s 
scope, other critics of the switch also worried that increased access to Plan B might 
promote adolescent promiscuity and disease transmission—despite disconfirming 
evidence available at the time.14

	 While advisors overwhelmingly voted for the switch (twenty-three to four), the 
FDA commissioner delayed approval for over 2 years, resulting in the resigna-
tion of the director of the Office of Women’s Health, Susan Wood. In her public 
resignation letter, Wood suggested the reason for delay was ideological rather 
than “based on scientific and clinical evidence,” citing Thomas Henry Huxley: 
“Science commits suicide when it adopts a creed.”15 Both proponents and critics 
of the switch criticized the FDA for being “political” rather than “scientific,” 
lamenting decisions in which “politics trumps science.”16 Yet this either-science-
or-politics framing is not particularly helpful, as regulatory decisions at the 
FDA and elsewhere always involve both technical and political considerations.17 
Nonetheless, according to the US Government Accountability Office, the FDA’s 
decision to deny the switch to over-the-counter was “unusual” because of the 
top-down nature of the delay and the commissioner’s justification (based on 
concerns about adolescents’ cognitive abilities).18 Furthermore, the few advisors 
who opposed the switch, as well as the FDA commissioner, were political ap-
pointees of President George W. Bush, whose platform was vehemently opposed 
to abortion and non-abstinence-based contraception.19

	 While the agency eventually approved the drug for over-the-counter sale, Plan 
B was the first (and only) drug to feature an age restriction (18+). Its new label 
featured a “drug fact” on the carton, unprecedented among contraceptive labels, 
conveying in detail the mechanism and its uncertainty: “This product works 
mainly by preventing ovulation (egg release). It may also prevent fertilization 
of a released egg (joining of sperm and egg) or attachment of a fertilized egg to 
the uterus (implantation)” (see Fig. 1).20 Given the controversy around Plan B’s 
approval, what was the role of values and politics in the creation and approval 
of this unique, powerful drug label? In this section, I present the value set of 
zygote-centrism, including beliefs, interests, and political strategies, as well as 
alternative values from various women’s health advocates.

2.1 Zygote-Centrism and Its Critics

In the United States and elsewhere, there are many laws and regulations that treat 
pregnant cisgender women as mere “fetal containers” or “maternal environments” 
for the “precious cargo” within.21 For instance, the Surgeon General requires all 
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alcohol to be labeled about the risks of fetal alcohol syndrome—despite the lack 
of evidence of adverse effects for light to moderate drinkers—wrongly suggesting 
that any maternal drinking is utterly irresponsible.22 The specific value behind 
these sorts of laws and gender norms can be called fetal-centrism: that the health, 
well-being, and rights of pregnant women are separate from, often opposed to, 
and relatively less important than those of their developing fetuses and potential 
children. As we shall see, in debates over the morning-after pill, one form of 
fetal-centric values has played a decisive role in prompting and producing a drug 
label about its mechanism. Yet, in this case, the focus was less on the fetus and 
more on the zygote during the earliest stages of embryonic development around 
the time of conception: in the 8 weeks before an embryo becomes a fetus, during 
the period between the fusing of egg and sperm (fertilization) and its implanta-
tion into the uterine wall.
	 Zygote-centrism is the set of values and gender norms that prioritize the health, 
well-being, and alleged rights of fertilized eggs (zygotes) over those of the cis-
gender women who carry them.23 This view of women’s reproductive health is 
particularly common in the Pro-Life or Right-to-Life movement, which Roman 
Catholics began in the 1960s in response to states’ legalization of abortion.24 
Accordingly, in the health care system, zygote-centric values have been promul-
gated primarily by Roman Catholic organizations, such as the Catholic Health 
Association, the Catholic Medical Association, and the US Conference of Catholic 
Bishops (USCCB). This specific religious connection is important institutionally: 
during the time of these debates, the bishops oversaw 12 percent of US hospitals 
and required their adherence to the values and norms in the Ethical and Religious 
Directives for Catholic Health Care Services.25 Compared with their critics, the 
zygote-centrists in this debate included professors from relatively less prestigious 
universities; practitioners of family medicine, internal medicine, or pharmacy; 
and representatives of the Pro-Life movement.26 A few were present at the FDA 
meeting as voting consultants and non-voting members of the public.
	 Despite strong connections to Catholic institutions, zygote-centrism is not sim-
ply the Catholic, the Christian, or even the religious view, but rather the “Pro-Life” 
view. For one, Catholics are a heterogeneous group in their beliefs and practices 
regarding reproduction—evidenced by the abortion-access advocacy of Catholics 
for a Free Choice.27 In addition, many zygote-centrists are non-Catholics, such as 
Mormons, Evangelical Protestants, and other secular conservatives.28 In fact, at 
the 2003 FDA meeting, socially progressive Christian and Jewish sects supported 
increased access to emergency contraception.29 Nonetheless, zygote-centrism is 
historically rooted in Catholic theology, and it remains the dominant, orthodox 
view among the Roman Catholic Church’s hierarchy.
	 Various women’s health advocates have criticized the zygote-centric view of 
women’s reproductive health. Throughout the history of emergency contraception, 

PAQ 35_1 text.indd   55 3/18/21   2:05 PM

© Copyright 2021 by the Board of Trustees of the University of Illinois. No part of this article may be 
reproduced, photocopied, posted online, or distributed through any means without the permission of the University of Illinois Press.



56	 PUBLIC AFFAIRS QUARTERLY

there has been a blurry line between researchers, doctors, feminist activists, and 
entrepreneurs who all advocated for expanding access to the drug for different 
reasons.30 In addition to professors from relatively more prestigious universities, 
the individuals who criticized zygote-centrism included practitioners of obstet-
rics and gynecology and business executives.31 Several were present at the FDA 
meeting as either voting advisors or non-voting pharmaceutical representatives.
	 While joined in their antagonism toward zygote-centrists (and social conserva-
tives), these various women’s health advocates were not a unified camp in terms 
of their beliefs, interests, or strategies. For instance, some pathologized pregnancy 
and considered the drug a “cure” to the epidemic of unplanned pregnancies, while 
others rejected this medicalized model of pregnancy and its implicit devaluation of 
women and motherhood.32 Despite lacking unity, they opposed the zygote-centric 
view along several dimensions, which ultimately impacted their scientific judg-
ment, as we shall see in section 3. The main sites of conflict were the ontology 
of when a woman’s pregnancy begins and another human life starts, the ethics of 
preventing and ending pregnancy, and the pragmatics of health care and medical 
decision making.

2.2 Ontologies of Reproductive Health

Zygote-centrists defined “conception” and “abortion” to include earlier stages 
of embryological development than did their critics. For zygote-centrists, fertil-
ization is the moment at which human life begins and a pregnancy is conceived 
(hence “conception”); therefore, the termination of pregnancy, that is, “abortion,” 
includes inhibition of development any time after a spermatozoon and ovum 
fuse.33 In addition, zygote-centrists have included the zygote and later stages 
of embryonic development in the category of human persons.34 To label this 
ontology as “medical”—and suggest its value freedom rather than its religious/
ethical grounding—some doctors have appealed to Mosby’s Medical, Nursing, 
& Allied Health Dictionary for the “orthodox” or “traditional medical definition 
of pregnancy.”35

	 For their critics, on the other hand, “conception” was synonymous with implan-
tation, so “pregnancy” begins once an embryo implants into the endometrium. 
Accordingly, “abortion” would exclude pre-implantation interference, which most 
obstetricians and gynecologists would define as “pregnancy prevention” rather 
than “pregnancy termination.”36 Some women’s health advocates criticized these 
zygote-centric beliefs because they could limit women’s legal access to abortion.37 
While these advocates of emergency contraception did not have a common stance 
on when human personhood begins, they criticized the ontological categories of 
zygote-centrists as non-medical by appealing to the standardized terminology from 
the American College of Obstetrics and Gynecology (ACOG) and the “Common 
Rule” for human subjects research from the US federal government.38
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2.3 Ethics of Reproductive Health

These ontological beliefs dovetailed with ethical values, moral principles, and 
sexual norms. Zygote-centrists argued that zygotes are human persons who 
deserve full moral status. Thus any interference after fertilization constitutes 
abortion, which violates “the first right of all humans—the right to stay alive.”39 
Zygote-centrists also adhered to the sexual norms that limited morally permis-
sible contraceptive use exclusively to cases of rape treatment and only prior to 
fertilization.40 While generally opposed to contraception, Catholic health care 
ethics permits this limited use in hospitals for emergencies, codified by USCCB 
directive #36:

Compassionate and understanding care should be given to a person who is 
the victim of sexual assault. Health care providers should cooperate with law 
enforcement officials and offer the person psychological and spiritual support 
as well as accurate medical information. A female who has been raped should 
be able to defend herself against a potential conception from the sexual assault. 
If, after appropriate testing, there is no evidence that conception has occurred 
already, she may be treated with medications that would prevent ovulation, 
sperm capacitation, or fertilization. It is not permissible, however, to initiate 
or to recommend treatments that have as their purpose or direct effect the re-
moval, destruction, or interference with the implantation of a fertilized ovum.41

In contrast, the critics of zygote-centrism generally suggested allowing a greater 
expression of women’s self-determination through pregnancy planning, preven-
tion, and termination.42 Some women’s health researchers and gynecologists 
argued that emergency contraception could be a legitimate therapeutic option 
regardless of when it acts because of the financial, psychological, and medi-
cal benefits for users.43 While some of them focused on the maternal risks of 
pregnancy, others emphasized the social benefits, such as how greater access to 
morning-after pills could be a cure for the “epidemic” of unplanned pregnancy.44 
Women’s Capital Corporation (the original drug sponsor of Plan B) promoted 
sexual norms of responsible planning by choosing its brand explicitly to send the 
“right public health message” that “when Plan A fails, you can go to Plan B.”45

2.4 Pragmatics of Reproductive Health

Connected to these divergent beliefs are practical differences of actions and 
actors, including political and economic strategies and models of doctor-patient 
relations. As anti-abortionists, zygote-centrists sought to protect zygotic life by 
preventing access to abortifacient drugs and spreading information about their 
post-fertilization potential with scientific publications.46 The USCCB lobbied for 
legal exemptions from federal requirements to furnish patients and employees with 
insurance coverage for such drugs; in turn, zygote-centric physicians and pharma-
cists refused providing or filling prescriptions with post-fertilization potential.47
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	 While the bishops’ rules might seem more accommodating—unlike the com-
plete ban on other uses of hormonal contraceptives—the Directives severely 
limited women’s agency by allowing for treatment only after testing for ovula-
tion and pregnancy.48 Thus, recent survivors of rape have been subjected to the 
clinical-ethical judgment of hospital staff as to whether the threat to zygotic life 
is sufficiently low to offer treatment.49 Furthermore, women are much less likely 
to be offered or prescribed emergency contraception at Catholic hospitals,50 with 
over 80 percent of Catholic hospitals never providing access.51 Despite stressing 
the importance of informing women of their hospital’s restrictions,52 zygote-
centrists justified the paternalistic displacement of the woman’s agency, not only 
to protect developing embryos from abortion but also to shield the Church from 
scandal and preserve the institution of (heterosexual) marriage from corruption 
by the “culture of death.”53

	 The advocates of emergency contraception criticized zygote-centrists for com-
promising women’s health and reducing their agency over their own bodies, rather 
than making them the primary decision maker. Before FDA approval, demographer 
James Trussell and his colleagues promoted emergency contraception through 
publicly accessible information online, by phone, and elsewhere.54 Because requir-
ing a doctor’s prescription suggested “special paternalistic scrutiny” of women, 
feminist health advocates like Francine Coeytaux and Barbara Pillsbury pushed 
for over-the-counter access without prescription or age restriction, a policy sup-
ported by many women’s health researchers.55

	 Yet promoting women’s rights and access with medication entangled the ad-
vocates of emergency contraception with commercial interests, specifically in 
developing its market.56 For instance, reproductive rights advocate Sharon Camp 
founded the International Consortium for Emergency Contraception (ICEC) to 
increase access to the drug. Camp then started the socially oriented Women’s 
Capital Corporation (WCC) to distribute more widely in order to reduce prices 
and increase women’s choices. Yet, for large-scale manufacturing, WCC had to 
rely on the Hungarian multinational pharmaceutical company Gideon Richter.57 
Furthermore, when Barr Pharmaceuticals subsequently acquired Plan B from 
WCC, women’s health advocates gained wider access to the drug for women but 
were left with a less socially minded, more market-driven company, which was 
less concerned with birth control accessibility per se and more with increased 
profit margins.
	 Thus zygote-centrists espoused various beliefs, commitments, and strategies 
that contained a host of normative elements. While their critics were disunified 
in many ways, they converged to challenge zygote-centrists’ ontological views 
about the beginning of pregnancy and, more importantly, over whether pregnancy 
entails new moral status. Rather than focusing on women’s health and well-
being, zygote-centrists prioritized the rights of zygotes and the responsibilities of 
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pregnant women to protect them. To enforce these gender norms, zygote-centrists 
promoted knowledge about the abortifacient mechanism, strategized to limit Plan 
B’s access, and lobbied for exemptions to laws that required providing contracep-
tives. Next, we see how these zygote-centric values enabled specific judgments 
about scientific evidence and how that reasoning in science-advisory committees 
resulted in the debated “drug fact.”

3. Managing Uncertainty about the Mechanism

Focusing now on Plan B’s label (see Fig. 1), why did the FDA accept this claim 
about its mechanism as a “drug fact”? More specifically, why did its scientific 
advisors assert this claim in this way?58 This section discusses the reasons FDA 
advisors and other experts gave for attributing or withholding fact status to the 
claim that Plan B may also prevent implantation (along with ovulation). By fact 
status, I mean the epistemic constitution of any empirical claim that scientists 
judge to be well-evidenced. Scientists have a particular vernacular of “scientific 
facts” as observations, evidence, or data; in contrast, non-scientists (including 
policy makers) widely associate “scientific facts” with relative certainty and 
value-freedom and thus often afford such claims with acceptance, confidence, 
and authority.59 In my analysis here, “drug facts” are a particularly powerful sort 
of knowledge claim in the science policy realm riddled with uncertainties and 
value judgments, and the ascription of fact status to such a claim is a historical 
event debated and accomplished by human actors.60

	 This section analyzes the process of social reasoning behind FDA science advi-
sors’ assignment of fact status to this claim about Plan B.61 More specifically, I 
examine the various ways that scientists and doctors managed uncertainties with 
value judgments, based on the values in section 2. I argue that this epistemic de-
pendence of facts on values entails their deep entanglement. Synthesizing previous 
accounts of values in science, this section connects four distinct ways of handling 
uncertainties—namely, about the relevance of data, the sufficiency of evidence, 
the interpretation of results, and the description of a phenomenon—which all 
involve value judgments but operate at different levels of analysis and decision 
making.62 For instance, Helen Longino’s account explains how value-laden back-
ground assumptions provide heuristics that determine which observations are 
relevant evidence for a theoretical claim.63 In contrast, Heather Douglas focuses 
on the more concrete level of inductive risk and the sufficiency of evidence for 
accepting a hypothesis.64 She includes data interpretation and characterization as 
cases of inductive risk, and Kevin Elliott elaborates how describing phenomena 
and extrapolating results also involve judgments based on values.65

	 In constituting Plan B’s “drug fact,” zygote-centric values were responsible 
for the judgments made at each of these levels. This mode of establishing 
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scientific knowledge by deep entanglement, I argue, exemplifies the constitu-
tive sense of value-ladenness. I will analyze this complex epistemic situation 
by providing a survey of disagreements related to value judgments at different 
“depths” of uncertainty: (§ 3.1) semantics (or description), (§ 3.2) standards, 
(§ 3.3) interpretations, and (§ 3.4) heuristics (or relevance). Moving through 
these categories, we will see different judgments at each level and the interac-
tions between them.

3.1. Semantics: What Does the Phrase “Post-fertilization Effect” Mean?

Just about everyone involved in the regulatory process took the phrases “post-
fertilization effect” and “preventing implantation” to denote the same thing: the 
existence of an antagonistic effect from a substance on zygote development within 
the fallopian tubes or uterine cavity. However, because even describing an effect 
can involve value judgments, their connotations of these phrases differed.66 For 
zygote-centrists, “preventing implantation” occurred between human persons and, 
moreover, against a person, connoting abortion and the violation of the “right 
to life.”67 In contrast, many women’s health advocates took this antagonistic 
effect to occur solely within and for one person. For most reproductive health 
researchers, “preventing implantation” connoted the different benefits for women 
users, such as improved safety (fewer side effects than systematically suppress-
ing ovulation) and increasing effectiveness (with effects lasting 3 to 6 days after 
intercourse).68 Following zygote-centrists’ opposition to these pills, advocates of 
emergency contraception later came to connote “preventing implantation” with 
a risk to women because the potential to prevent implantation posed a barrier to 
wider access.69 Accordingly, zygote-centrists shifted the semantics of the debate 
with their oppositional values.

3.2 Standards: How Much Evidence for an  
Anti-implantation Effect Is Enough?

At the 2003 FDA meeting, physician Joseph Stanford insisted the committee take 
seriously those post-fertilization effects that occur “at times” or at least “some 
of the time.”70 For most FDA advisors, an antagonistic effect of Plan B with 
implantation seemed either too poorly evidenced or “so speculative” that it was 
beyond warranting any confident assertion.71 Only the few zygote-centrists like 
Stanford claimed that the evidence weighed in favor of preventing implantation 
or at least that “there’s data on both sides” of the debate.72 To understand why, 
we move beneath the surface level of semantics to the next level of uncertainty 
involving inductive risks.73 Zygote-centrists and their critics prioritized different 
risks and thus used different standards of evidence.74

	 To minimize the risks to zygotic life, zygote-centrists required relatively less 
evidence by promoting the standard of biological plausibility for the existence 
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of anti-implantation events. In a bioethics review article, pharmacist John Wilks 
argued that if hormones affected any implantation factor, they would risk zygotes’ 
“rights” because of “the multifactorial nature of embryo implantation.”75 To 
minimize risking rights violations, Wilks thought that evidencing the biologi-
cal plausibility of indirect effects on endometria (and the less than 100 percent 
effectiveness of ovulatory suppression) was sufficient evidence for inferring a 
post-fertilization effect.
	 Similarly, Stanford had argued in print, along with his colleagues Chris Kahlen-
born and Walter Larimore (both physicians), for a standard of remote possibility 
involving a very low likelihood threshold.76 According to their own statements, 
these zygote-centrists were interested not only in post-fertilization effects 
“definitely proven to exist or proven to be a common event” but also “rare but 
important events . . . even if the possibility is judged to be remote.”77 Their ethical 
justification for this standard was that zygote-centric patients deserve the right 
to informed consent, and providers, the right to conscience.78 They maintained 
that this standard had been met: emergency contraception pills are insufficient 
to suppress ovulation every time (as evidenced by indirect hormonal markers); 
their constitutive chemicals affect the endometrial histology and uterine hormone 
receptor levels; and during drug trials, both pre- and post-ovulatory treatment 
reduced pregnancy counts.
	 Women’s health advocates criticized these zygote-centric standards involving 
biological plausibility, instead requiring a much higher burden of proof because of 
the risk to patients’ access. Biologist Horacio Croxatto and his colleagues argued 
that effects on endometrial receptivity cited by zygote-centrists were insufficient 
evidence: markers of receptivity were established in rats but not humans, and such 
alterations are likely inconsequential “in real life situations.”79 Without the direct 
connection of these effects to lower implantation rates in humans, they rejected 
zygote-centrists’ assessments. The available evidence was not weighty enough 
with such high stakes as women’s access and health.
	 However, not all women’s health advocates were as willing as Croxatto to 
reject outright the possibility of a post-fertilization effect. Realizing that zygote-
centrists were interested in the rare and remote sort of possibility, Trussell and 
his colleagues argued that the research at that time could not provide an empirical 
test with the level of certainty required to assuage their doubts.80 Nonetheless, to 
them, a post-fertilization effect seemed “speculative, since virtually no evidence 
supports that [implantation-prevention] mechanism and some evidence contradicts 
it.”81 Accordingly, they cautioned against allowing the zygote-centric standard 
and their “politics of doubt” to further impede the access to the drug for women. 
Neither in-print criticism from Croxatto et al. nor in-person criticism from Trus-
sell et al. made an impact: the drug label was instead based on the zygote-centric 
standards of mere biological plausibility and rare, remote possibilities.
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3.3 Interpretations: Does a Given Study Evidence  
an Anti-implantation Effect?

The impact of values continued into deeper layers of uncertainty, moving from 
weighing sets of data into the interpretation of data.82 During the FDA meeting, 
pharmaceutical representative Carole Ben-Maimon concluded that “there really 
is no data to suggest that there’s any impact on implantation or fertilization.”83 Yet 
zygote-centrist Stanford objected to Ben-Maimon, contending that “the most to 
date compelling piece of data on the side that says this may work after fertiliza-
tion at times . . . is the data that it’s effective up to four or five days after.”84 He 
considered trial data from the World Health Organization (WHO) to be the best 
evidence for a post-fertilization effect, claiming that the WHO study “suggests 
that it is working after fertilization some of the time” because the drug was (still) 
60 percent effective around 5 days after treatment.85

	 Stanford’s claim is based on the WHO’s multicenter, randomized trial led by 
Helena von Hertzen. Pregnancy rates increased after delaying treatment beyond 
3 days post-coitus, reducing efficacy from 80 percent to 60 percent.86 Yet in their 
publication, von Hertzen’s team interpreted this pattern as a form of negative 
evidence, against its effectiveness over time: “a trend towards a lower efficacy 
with longer delay.”87 Thus Stanford had re-interpreted the data more positively, as 
sustained efficacy that confirmed post-fertilization inhibition. His interpretation 
was immediately challenged by FDA chairwoman Linda Giudice, who argued 
that the alleged “five-day window can be interpreted” alternatively as the result 
of very late ovulation and fertilization because sperm can survive in the uterus 
up to 5 days.88

	 The WHO study, nonetheless, was the primary piece of evidence that zygote-
centrists presented at the meeting for a post-fertilization effect. Stanford focused 
on the enduring horizontal trend of time elapsed and extrapolated a lasting con-
traceptive capacity. His re-interpretation is likely based on his zygote-centric 
interest in the remote possibility of implantation prevention because of its risk to 
any individual zygote’s life. Unconcerned with these sorts of risks, von Hertzen 
and Giudice did not see these data as positive evidence for a secondary mecha-
nism. Instead, they focused on the downward vertical trend of effectiveness and 
extrapolated the lowered ability of the drug to prevent pregnancy with longer 
delays. Despite alternative interpretations of the data and unanswered criticism of 
the re-interpretation, Stanford’s zygote-centric judgment stood as “the evidence” 
supporting this mechanism.

3.4 Heuristics: What Counts as Evidence  
for an Anti-implantation Effect?

Descending into a deeper level of uncertainty, we turn to how values as heuristics 
provide theoretical guidance for empirical inquiry.89 In the Plan B debates between 
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advisors, background assumptions guided how individuals demanded and col-
lected more evidence, such as with ectopic pregnancy (implantation outside the 
uterus). In addition to the risks that ectopic pregnancy poses for women, it also 
has additional moral salience for zygote-centrists as the tragic loss of human 
life implanted inviably. Accordingly, Stanford and his colleagues highlighted 
how observational data on ectopic rates could provide mechanistic insights: if 
the morning-after pill slows smooth-muscle relaxation in the fallopian tubes or 
reduces endometrial receptivity, then the rate of extrauterine to intrauterine preg-
nancies should be higher in women who use these pills.90 The only study these 
zygote-centrists found that measured ectopic pregnancy rates had a small effect 
size. They found this “supporting the possibility of one or more postfertiliza-
tion effects,” and they demanded a “much larger series of hormonal [emergency 
contraception] pregnancies” for further confirmation.91

	 Values also influenced judgments about delimiting the category of “evidence.” 
Some women’s health advocates criticized zygote-centrists’ reliance on these 
observational data on ectopic pregnancy, instead demanding more experimentally 
rigorous evidence to minimize risks to patients’ access. For instance, Croxatto 
and his colleagues designed a series of experiments to pinpoint implantation rates 
directly to meet their higher standards of evidence, rather than relying solely 
on indirect measures of embryological development already available, such as 
observational statistics, receptivity markers, and hormone levels (see § 3.2). 
They counted the number of eggs ovulated, fertilized, and implanted with levo-
norgestrel administration at various times throughout the ovarian cycles of rats, 
Cebus monkeys, and humans. In each study, they found that post-coital treatment 
affected only the rate of ovulation, not fertilization or implantation, so they took 
the debate to be settled, and the threat to access quelled.92 This methodologically 
strong, disconfirming evidence was available at the time of labeling, but it did 
not make an impact at the FDA, suggesting that the zygote-centrists again set 
the heuristics that determined what counted as evidence, and what did not, for 
labeling Plan B.

3.5 Constituting the “Drug Fact”

Originally, Barr Pharmaceuticals was planning to include the mechanism only 
on the less regulated parts of the label, as is common.93 However, five members 
of the advisory committee strongly suggested describing the mechanism “at the 
point of purchase,” so Barr and the FDA eventually decided to include it more 
officially as a “drug fact” on the carton, which later migrated onto the FDA web-
site.94 Its phrasing comes from zygote-centrist Stanford, who suggested avoiding 
the contested term “abortion” and instead using “something along the lines of 
Plan B may work to prevent pregnancy by preventing fertilization or preventing 
implantation” to accommodate “people at different points of understanding.”95 
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This way, the label would not simply say that “Plan B does not cause abortion,” 
which would beg the question about the definition of abortion against zygote-
centric values.
	 This hedged language might at first appear to be a compromise between 
zygote-centrists and their different critics. However, advisors’ assertions about 
the fact status of this claim that “Plan B may also prevent implantation” were 
based on zygote-centric values, involving the determination of the category of 
“the evidence,” interpretation of that evidence, their standards for weighing it, and 
the connotations of the phrase under debate. At the time of labeling in 2006, only 
zygote-centrists affirmed that this claim about Plan B was a well-evidenced “drug 
fact.” While some other advisors were willing to label Plan B with a remote pos-
sibility of this anti-implantation effect, they did so only because of zygote-centric 
women’s rights as patients to informed consent and the current untestability of 
such a rare effect. Nonetheless, even the more sympathetic women’s health re-
searchers suggested the need for actively undermining this mechanistic possibility: 
“Women should also be informed that the best available evidence indicates that 
Plan B’s ability to prevent pregnancy can be fully accounted for by mechanisms 
that do not involve interference with postfertilization events.”96

	 Thus, the zygote-centric view thoroughly constituted this claim’s status as 
a “drug fact” because of how scientists managed uncertainty at various levels 
with specific value judgments. Yet one might object that even if the influence of 
zygote-centric values were widespread, we would be able to untangle their messy 
influence nonetheless. Accordingly, if the value judgments are identifiable, sci-
ence advisors can atomize and eliminate the values, retaining the possibility of 
value-freedom in regulatory science.
	 This objection is misleading because of the holistic influence of values: in 
addition to the operation of zygote-centric values in managing uncertainty at 
specific levels, there was also an interaction between the levels. This interactiv-
ity transcended levels by reinforcing judgments and rendering their competing 
evaluations coherent, thus exemplifying how fact and value are deeply entangled. 
For instance, judgments about standards of evidence (§ 3.2) influenced interpre-
tations of data (§ 3.3), such as when Stanford re-interpreted the WHO data as 
positive evidence for implantation prevention because he was interested in the 
rare, remote possibility of any aborted zygote. As another example of interactiv-
ity, weighing the evidence (§ 3.2) influenced categorizing data as “evidence” (§ 
3.4), such as the disparagement of Croxatto and his colleagues of the available 
indirect measures and his lab’s later attempts to provide more exacting evidence 
to protect access. Deep entanglements thwart the possibility of value-freedom 
because they demonstrate the integrated, holistic nature of the influence of values 
on judgment.
	 While the constitutive sense of value-ladenness explains how values enter sci-
entific knowledge, it does not reveal why certain values prevail (over others). To 
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answer that question, we now consider the social function of FDA “drug facts” 
in the political economy of knowledge.

4. Powerful Knowledge about the Mechanism

Even if fact and value are deeply entwined, why do specific values come to con-
stitute particular pieces of knowledge like Plan B’s drug fact? To understand why 
values are embedded in knowledge, we turn to the social value of that knowledge 
as a political and economic tool for accomplishing goals and protecting inter-
ests.97 Philosophers of science have noted how social context colors and sustains 
certain values in scientific knowledge claims, such as how biological theories 
of sex and gender have been used endlessly and successfully to legitimate the 
exclusion of women from positions of power.98 While scientific facts are a useful 
and reliable form of knowledge, they also have social lives that go beyond their 
scientific origins.99

	 I argue that, in addition to being constitutively value-laden, Plan B’s “drug 
fact” about implantation was value-laden in an additional sense involving its 
asymmetrical social function. Like other tools, mechanistic knowledge about 
emergency contraception has many potentials, such as working either for or 
against women’s agency and access. Yet, as we saw in section 3, anti-abortionist 
advisors at the FDA created this drug fact to protect zygotes. Since then, it has had 
the social utility to differentially enable zygote-centrists to attain their political 
goals at the cost of the interests and well-being of women. This case illustrates 
how, more generally, knowledge is value-laden in the social sense when its social 
utility (political/economic function) is unequally limited by its social currency 
(perceived legitimacy) in the power structures of society. To explain this second 
sense of value-ladenness, this section contrasts the social function of drug labels 
for emergency contraception between the United States and France.
	 Beginning on the west of the Atlantic, the FDA’s label was useful for two groups: 
for one, it afforded zygote-centrists the social currency to refuse providing Plan 
B against their wishes. Zygote-centrists could now back-up their claims about the 
abortifacient potential of Plan B with an authoritative label to refuse financing 
and providing the drug. Zygote-centric practices of provider refusal increased 
throughout the decade, especially with “conscientious objectors” in pharmacies, 
despite professional censure.100

	 In addition, it offered the producers of the drug the financial currency to expand 
their market.101 While most women’s health advocates preferred no label at all—
because of how this hedged claim was being used to support anti-abortionists’ 
goals—they had succeeded in the switch to non-prescription access.102 This 
switch would expand women’s access to the drug and, more crucially for the 
drug manufacturers, open a profitable over-the-counter market. Between 2002 
and 2010, the percentage of women of reproductive age who had used emergency 
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contraception increased from 4 percent to 11 percent (2.1 to 5.8 million).103 More 
access meant more returns: Barr Pharmaceuticals’ annual sales of Plan B doubled 
to 80 million USD once approved for over-the-counter sale.104 After Teva acquired 
Barr’s assets in 2008, the sales of Plan B continued to increase.105

	 This limited economic compromise balanced the interests of the producers of 
Plan B with anti-abortionists’ ethical concerns. Unfortunately, the compromise 
did not promote the interests of those who rely on their zygote-centric employ-
ers for insurance coverage of the costly, time-sensitive drug that had doubled in 
price.106 As we shall see, certain corporations cited the FDA in court to ground 
their refusal to cover emergency contraception for their employees based on their 
religious freedom. To understand why zygote-centric values had come to con-
stitute the “drug fact” in the first place, we turn to these uses of this mechanistic 
knowledge for refusals by anti-abortionists.
	 The proceedings of Burwell v. Hobby Lobby Stores, Inc. exemplify the asym-
metry of the social utility of this drug label. After President Barack Obama 
signed the Patient Protection and Affordable Care Act (“Obamacare”) in 2010, 
the Department of Health and Human Services (HHS) decided that new insurance 
plans must provide women full coverage of all FDA-approved contraceptives 
as preventive health care. In response, the craft store chain Hobby Lobby and 
the Christian bookstore chain Mardel claimed that HHS violated their religious 
freedom. According to the FDA, services like Plan B may act abortifaciently 
(at least under zygote-centric definitions). The appeals court acknowledged the 
“ongoing medical debate” about Plan B based on conflicting amicus briefs, but 
it decided not to “wade into scientific waters” since all parties agreed that other 
contraceptives had post-fertilization potential.107 At the next legal stage, the 
Supreme Court relied on the FDA’s webpage about Plan B’s label, and it ruled 
in favor of the zygote-centric business owners, allowing them and other closely 
held, for-profit firms to refuse covering abortifacients for their employees.108

	 The US situation sharply contrasts with France and elsewhere in Europe, where 
the label no longer reads “may prevent implantation.” After attending a 1996 
meeting of Sharon Camp’s ICEC, André Ulman (a developer of the abortion pill) 
returned to France to found HRA Pharma. Responding to the rise in unplanned 
teenage pregnancies, his company introduced NorLevo (equivalent to Plan B) to 
the French market in April 1999 as a prescription drug and then over-the-counter 
within a month. The following year, the French legislature made NorLevo free for 
minors at pharmacies and available through school nurses.109 Now HRA Pharma 
supplies dealers throughout Europe and the globe, including in Japan, South 
Africa, and Venezuela.110

	 Earlier labeling in NorLevo’s patient insert described the mechanism as 
“unknown [inconnu]” though possibly anti-ovulatory or anti-implantation.111 
Yet, many women’s health advocates had increasingly come to see this hedged 
association with implantation action as a groundless threat to the emergency 
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contraception market outside France, especially in the overwhelmingly Catholic 
country of Italy.112 This suspicion was further solidified by newer negative studies 
with novel methods, such as artificial endometrial constructs.113 Subsequently, the 
International Federation of Obstetrics and Gynecology issued a joint report with 
ICEC citing evidence that these drugs “cannot prevent implantation of a fertilized 
egg,” so “language on implantation should not be included in [levonorgestrel-only 
emergency contraception pills’] product labeling.”114 Responding to these develop-
ments, HRA Pharma filed to change the label in 2013 to clarify the mechanism 
as only anti-ovulatory and to emphasize the inefficacy of the drug if taken after 
ovulation.115

	 The social life of this “drug fact” raises important questions: How could the 
same piece of information that the French manufacturer was removing from its 
label be the scientific premise of a high-stakes US court case? In addition to 
divergent value judgments about uncertainty (see § 3), what allowed for this 
contemporaneous discrepancy in the demand and uptake of knowledge across 
the Atlantic?
	 Particularly because of the epistemic authority of the FDA, the “drug fact” in 
the United States had social currency in the Supreme Court, solidifying domi-
nant values and power imbalances through an apparently value-free “drug fact.” 
For one, US medicine is generally fetal-centric, limiting the rights and agency 
of women (pregnant, nearly pregnant, or possibly pregnant) in deference to the 
health and interests of their developing fetuses.116 Zygote-centrists have substantial 
institutional power in US health care and health policy, including the growth of 
Catholic hospitals, the lobbying of the US bishops, and the weaker separation 
of church and state.117 Relatedly, “religious freedom” laws such as the Religious 
Freedom Restoration Act have protected the expression of religious providers’ 
beliefs over those of their would-be recipients. Furthermore, the US insurance 
system entangles employers in the health care system because most insured 
individuals receive coverage from their work rather than the state.118 Unlike in 
France, the US legal and medical cultures legitimate the power of would-be pro-
viders to refuse furnishing debatably essential medicines, rather than the rights of 
women as patients and the priority of their values. These power asymmetries are 
ultimately rooted in patriarchy, the systematic inequality between cisgender men 
and “weaker” genders like women, neglecting women’s interests and weakening 
advocacy for their rights.119

	 My answer to the earlier questions reveals how the social utility of a scientific 
fact depends on its social currency: Power imbalances in US health care and 
policy intersected differentially to empower zygote-centrists to promote their 
goal of limiting access to Plan B. These social structures created the epistemic 
conditions for providers to impose their values on potential users, with zygote-
centrists utilizing this “drug fact” as a powerful tool to withhold drugs and refuse 
coverage. While it is beyond the scope of this paper to discuss this further, these 
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“successes” for zygote-centrists came at the undue cost of women’s interests as 
consumers, patients, and persons: the “drug fact” effectively limited their access, 
compromised their health, and disrespected their values and their right to self-
determination.120

	 The social value of knowledge is analytically distinct from the constitutive 
functioning of values, yet pragmatics link the two senses (see § 2.4). Zygote-
centric goals and strategies swayed knowledge production toward information 
that was useful and powerful according to their anti-abortionist values. Pragmatic 
goals also influenced the management of scientific uncertainty and determined 
the social currency for the consumption of such knowledge. The production of 
facts in pharmaceutical policy fits into different economies of knowledge with 
associated political and financial currencies in drug markets, the health care 
industry, and health law. In precisely the way that the “drug fact” about Plan 
B’s mechanism continues to enable zygote-centrists to control women and their 
bodies, scientific knowledge is socially value-laden by functioning unevenly in 
society—benefitting certain interests while undermining others.

5. The Value of Hedging Your Hypotheses

I have argued that even hedged hypotheses like Plan B’s “drug fact” can be value-
laden in two senses, the constitutive and the social. Accordingly, my analysis 
undermines the plausibility of a strict fact/value division of labor and, thus, the 
ability of scientists to give policy makers value-free advice.121 For instance, ac-
cording to philosophers like Betz, adopting “plain hypotheses” would require 
scientists to make ethical judgments by setting standards of evidence according 
to their valuation of social risks. Here, Betz is agreeing with Douglas, who has 
shown that decisions about inductive risk are scattered throughout science and, 
thus, argues that scientists ought to consider the ethical consequences of their 
methodological choices.122 Yet, in contrast with Douglas, Betz contends that sci-
entists ought to avoid making these value judgments and should communicate 
uncertainty to policy makers by formulating “hedged hypotheses that make the 
uncertainties explicit.”123 His examples for communicating this practical certainty 
include showing the range of possible interpretations and using epistemic modali-
ties, such as “it is unlikely/it is possible/it is plausible/etc. that . . .”124

	 Yet Betz’s alleged solution to the challenges of values in science is not a 
value-free one because, as we saw in section 3, even hedged hypotheses can rely 
on value-laden assumptions about selecting and limiting the body of relevant 
evidence.125 Furthermore, different standards for “may” (or “it is possible that”) 
can be constitutively value-laden, such as how the standards of evidence for 
rare and remote biological possibility operative in the “drug fact” are based on 
zygote-centric values. Even just as a “may,” the hedging could emphasize the 
positive possibility—albeit remote—by making the potential more salient, thus 
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prompting skeptics to take post-fertilization mechanisms more seriously than 
they might have otherwise.126

	 Moreover, as we saw in section 4, official association of this drug with im-
plantation, even just the hedging language of “may,” was affirmative enough for 
anti-abortionists in the United States to exert legal power over women and their 
bodies in pharmacies and through (lack of) insurance coverage. Thus, Betz’s 
hedging strategy can also be socially value-laden: the unequal distribution of 
power in society enables powerful actors to accomplish their goals with hedged 
claims, as if the hedging and uncertainty were not there.
	 Accordingly, this case casts doubt on the value-freedom of Betz’s proposal 
and thus his defense of value-freedom for science advisors. I have concluded that 
values are inextinguishable from this “drug fact” because of the deep entanglement 
of fact and value and the uneven social function for anti-abortionists. Note well: I 
do not take my case study as evidence that values are ineliminable from all drug 
facts, all regulatory science, or all scientific knowledge. While I am sympathetic 
to such conclusions, I am not arguing here for the universalizability of this case 
study and my two-fold account of value-ladenness. Instead, I am making a more 
specified critique, using an abstract account of value-ladenness and a concrete 
case of a hedged hypothesis that is clearly and indissolubly value-laden to argue 
against Betz’s claim that hedged hypotheses are value-free.
	 One might object to my criticism of Betz’s defense of the Value-Free Ideal 
particularly based on my conclusion that this piece of science was ineliminably 
and inextinguishably value-laden. The root of the problem, one might say in-
stead, was the exceedingly high level of uncertainty in the science about the 
mechanism during the early 2000s. Since then, uncertainty among scientists has 
decreased, particularly given the new in vitro and in silico methods for assessing 
mechanisms, which even convinced some zygote-centrists of Plan B’s impotence 
post-fertilization.127 If the uncertainty is in fact decreasing over time along with 
value-based disagreements, maybe such value-ladenness is only temporary and 
thus eliminable after all.
	 In response, I doubt there will be any definitive, decisive resolution over the 
empirical matter between anti-abortionists and women’s health advocates because 
of how entangled values are in their assessment of “the facts.” The debate over 
the mechanisms of morning-after pills has a 50-year history, which does not 
appear to be ending anytime soon.128 Despite some recent convergence between 
zygote-centrists and their critics, this shift has been due partly to increased moral 
concern from zygote-centrists for the rights of rape survivors, resulting in a differ-
ent standard of evidence based on changed values.129 Worryingly, there remains a 
small, influential minority of scientists and physicians who maintain that Plan B 
may have a post-fertilization effect, and they have the ear of the powerful Catholic 
Medical Association and the influential National Catholic Bioethics Center.130 I 
suspect that these holdouts are those (suggested by Trussell and his colleagues) 
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who interpret the drug fact in an untestable and thus unfalsifiable manner—be-
cause of their extraordinarily high standards of evidence and “politics of doubt.”
	 Furthermore, even if the uncertainties evaporated with time, this would only 
reduce the constitutive sense of value-ladenness. Knowledge about the mecha-
nism would still be value-laden in the social sense because it would provide 
anti-abortionists more leverage to accomplish their political goals than it would 
afford women’s health advocates to increase access to these pills. Even without 
the uncertainty, reproductive politics remain influential on the assertions made 
by advisors in regulatory science. Accordingly, defenders of the Value-Free Ideal 
like Betz need to account for how scientific assertions function socially in value-
laden ways.
	 Distinguishing the constitutive and social senses of value-ladenness allows 
us to see how and why facts are value-laden, particularly in the realm of public 
policy involving science advisors. This approach provides a synthetic account 
of the various, integrated roles that values can play in the constitution of facts in 
regulatory science. Attending to the social value of science illustrates how the 
broader economy of knowledge affects the utility and currency of facts, such as 
enabling providers to impose their views on their patients and limit women’s health 
and agency. As these two senses are interdependent, the epistemic entanglement 
of science and policy suggests that ethical and political values are inexorable 
throughout much of regulatory science.
	 Rather than striving for value freedom, I aim for this critical analysis to inform 
normative efforts to improve the persistent value-ladenness of policy-relevant sci-
ence for social justice and the common good. Fallacious beliefs in value-freedom 
can be pernicious: the perceived value-freedom of the “drug fact” enabled anti-
abortionists to exploit it for their own ends, imposing their values on women and 
compromising their health and self-determination. By exposing the zygote-centric 
constitution of this label and its function for refusing cisgender women drugs, 
my analysis deflates the insistence of its value-freedom and takes the first step 
toward a more normative evaluation.131
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