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Abstract
Objective: The objective was to assess whether information about abortion safety and awareness of abortion laws affect voters' opinions
about medically unnecessary abortion regulations.
Study design: Between May and June 2016, we randomized 1200 Texas voters to receive or not receive information describing the safety of
office-based abortion care during an online survey about abortion laws using simple random assignment. We compared the association
between receiving safety information and awareness of recent restrictions and beliefs that ambulatory surgical center (ASC) requirements for
abortion facilities and hospital admitting privileges requirements for physicians would make abortion safer. We used Poisson regression,
adjusting for political affiliation and views on abortion.
Results: Of 1200 surveyed participants, 1183 had complete data for analysis: 612 in the information group and 571 in the comparison group.
Overall, 259 (46%) in the information group and 298 (56%) in the comparison group believed that the ASC requirement would improve
abortion safety (p=.008); 230 (41%) in the information group and 285 (54%) in the comparison group believed that admitting privileges
would make abortion safer (pb.001). After multivariable adjustment, the information group was less likely to report that the ASC [prevalence
ratio (PR): 0.82; 95% confidence interval (CI): 0.72–0.94] and admitting privileges requirements (PR: 0.76; 95% CI: 0.65–0.88) would
improve safety. Participants who identified as conservative Republicans were more likely to report that the ASC (82%) and admitting
privileges requirements (83%) would make abortion safer if they had heard of the provisions than if they were unaware of them (ASC: 52%;
admitting privileges: 47%; all pb.001).
Conclusions: Informational statements reduced perceptions that restrictive laws make abortion safer. Voters' prior awareness of the
requirements also was associated with their beliefs.
Implications: Informational messages can shift scientifically unfounded views about abortion safety and could reduce support for restrictive
laws. Because prior awareness of abortion laws does not ensure accurate knowledge about their effects on safety, it is important to reach a
broad audience through early dissemination of information about new regulations.
© 2017 Elsevier Inc. All rights reserved.
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1. Introduction
The United States (US) Supreme Court drew upon
extensive scientific evidence in its June 2016 ruling that
two provisions of Texas' omnibus abortion law, House Bill 2
(HB 2), were unconstitutional because they created an undue
burden on women's access to abortion while offering no
documented health and safety benefits [1,2]. However,
public opinion about abortion safety is not consistent with
this evidence. In several studies, reproductive-aged women
overestimate the risks of abortion and often view abortion as
less safe than childbirth [3,4]. Such views likely undergird
some of the public's support for requirements like those
included in HB 2. Among Texas women 18–49 years old
who both knew about and supported provisions of HB 2 in a
2015 survey, the most common reason given was that they
believed that the provisions make abortion safer [5].
Recent studies on vaccine safety suggest that it may be
possible to change perceptions about health issues that are
based on misinformation. In these studies, brief online
informational interventions reduced misperceptions that flu
and measles–mumps–rubella vaccines cause the flu and
autism, respectively [6,7]. However, attitudinal change
following efforts to correct misinformation about contentious issues often varies according to people's preexisting
biases. While safety messages did not change parents'
intentions to vaccinate their child among those with
favorable attitudes toward vaccines, the messages reduced
intentions to vaccinate among those with the least favorable
attitudes, a phenomenon referred to as a “backfire effect”
[6,7].
In this study, we report on results from a statewide survey
of Texas voters' views regarding the two provisions of Texas
HB 2 that were challenged in the Supreme Court: requiring
all abortion facilities to meet the standards of ambulatory
surgical centers (ASCs) and requiring physicians providing
abortion care to have hospital admitting privileges within 30
miles of the facility. We compare voters' beliefs that the two
provisions would make abortion safer and their support for

the two requirements according to whether they received
informational statements about abortion safety, as well as
their prior awareness of the requirements, political affiliation
and views on abortion.

2. Materials and methods
We conducted an online survey experiment with a sample
of self-identified Texas voters ages 18 and older who were
members of the YouGov opt-in Internet Panel [8]. The
institutional review board at the principal investigator's
university approved this study.
Given typical participation and completion rates for
online surveys, YouGov invited 4780 adult panel members
in Texas to participate in the study to reach a target sample of
1200 voters, the maximum weighted sample expected based
on their previous opinion polls in Texas [9]. YouGov sent
panel members up to three emails about completing the
survey. Overall, 1834 members responded to the survey
invitation and answered questions about their age, home zip
code and voter registration status to confirm their eligibility;
this represents a 35.9% participation rate, which is similar to
that of other public opinion research [6,10]. Eligible
respondents provided informed consent before completing
the survey and received participation points that could be
redeemed for cash-equivalent rewards.
Between May and June 2016, YouGov fielded the
28-item survey in English and Spanish with eligible
respondents. YouGov then matched respondents on gender,
age, race, education, ideology and political interest to a
sampling frame constructed from the 2012 American
Community Survey. They created survey weights for the
matched respondents using characteristics of Texas voters
from the November 2012 Current Population Survey and
2007 Pew Religious Life Survey [11]. This sample matching
methodology produces a representative sample of the
population that is more accurate than random-digit-dialing
methods [11,12].

Informational statements about the ASC requirement
Prior to the Texas legislature passing this law, abortions could be performed in an outpatient clinic.
When abortions are performed in an outpatient clinic, the risk of a woman having a serious
complication that requires hospitalization is less than one quarter of one percent (or less than 1 in 400
women). There is no difference in the complication rate between abortions performed in an outpatient
clinic or an ambulatory surgical center.
Informational statements about the hospital admitting privileges requirement
Prior to the Texas Legislature passing this law, doctors performing abortions could send a patient to
any hospital to receive treatment, even if they did not have hospital admitting privileges. It can be
difficult for doctors to get admitting privileges for reasons that are not related to their medical
qualifications, and since this law went into effect, the number of doctors performing abortions in
Texas has fallen by 40%, forcing some clinics to close.

Fig. 1. Statements presented to the information group before they answered questions about their support for the ASC and hospital admitting privileges
requirements and whether they believed that each requirement would make abortion safer.
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Invited to participate
(n=4,780)

Enrollment

Did not respond to invitation (n=2,946)
Assessed for eligibility
(n=1,834 )
Did not meet inclusion criteria (n=312)
Randomized (n=1,522)
Excluded before data released to authors (n=322)
Incomplete survey (n=150)
Not matched to sampling frame (n=172)

Allocation
Allocated to the information group (n=619)

Allocated to the group without information (n=581)

Analysis
Analyzed (n=612)
Excluded from analysis (missing data) (n=7)

Analyzed (n=571)
Excluded from analysis (missing data) (n=10)

Fig. 2. Participant eligibility and group allocation.

2.1. Study design
YouGov used a computer-generated simple random
number sequence to randomize eligible participants to an
online questionnaire that included informational statements
about abortion safety or no safety information. Upon
initiating the survey, participants reported their general
view on the morality and legality of abortion. Following
other studies [5,13], they indicated which statement about
abortion came closest to their view: “I believe having an
abortion is morally acceptable and should be legal;” “I am
personally against abortion for myself, but I don't believe
government should prevent a woman from making that
decision for herself;” or “I believe having an abortion is
morally wrong and should be illegal.” They also could
indicate that they held some other view. We then asked
participants about whether they had heard of the ASC
requirement that was recently passed in Texas and, in a
separate question, if they had heard of the hospital admitting
privileges requirement.
Next, the information group read a statement describing
the safety of office-based abortion (Fig. 1) [14,15] and then
reported whether they strongly supported, somewhat supported, somewhat opposed or strongly opposed the requirement, or if they were not sure. They also reported whether
they believed that the requirement would make abortion
more safe, make abortion less safe, or have no effect on
safety, or if they did not know. After reading a second
statement about physician practices prior to HB 2 [16],
voters answered the same questions about the admitting
privileges requirement. The group without safety informa-

tion answered questions about their support for each
requirement and its effect on safety without seeing the
informational statements.
The survey also collected information on participants'
age, race and ethnicity, and educational attainment. Using a
seven-point scale, participants indicated their party affiliation (from strong Democrat to strong Republican) and
political ideology (from extremely liberal to extremely
conservative). We averaged the values of the two variables
to create a composite score, in which smaller values indicate
that the respondent is more conservative and a strong
Republican and larger values indicate that she/he is more
liberal and identifies as a strong Democrat [5,17]. To
facilitate interpretation, we created the following categories
based on quintiles of the composite score: conservative
Republican, somewhat conservative Republican, moderate
or Independent, somewhat liberal Democrat and liberal
Democrat.
2.2. Statistical analysis
Our primary outcome was the difference in voters' beliefs
that the ASC and admitting privileges requirements would
make abortion safer. We compared the distribution of
characteristics for the information group and group without
information and the percentage that had heard of the two
provisions and believed that they would make abortion safer
using χ 2 tests. We then assessed the association between
group assignment and reporting that each requirement would
improve abortion safety using multivariable-adjusted
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Table 1
Characteristics of Texas voters surveyed about their opinions of abortion
laws (n=1183)
Group without Information p value b
information
group a

Age, years
18–29
30–45
46–64
≥65
Gender
Female
Male
Race/ethnicity
White
Black
Hispanic
Other/multiracial
Educational attainment
High school or less
Some college/2-year degree
College degree or more
Party affiliation & ideology
Conservative Republican
Somewhat conservative
Republican
Moderate/Independent
Somewhat liberal Democrat
Liberal Democrat
Personal views of abortion
Abortion is morally acceptable
and should be legal
Personally against abortion,
but the government should
not prevent others from
making this decision
Abortion is morally wrong
and should be illegal
Other view
Awareness of ASC law
Aware
Unaware/not sure
Awareness of admitting privileges law
Aware
Unaware/not sure

n=571

n=612

94 (18.3)
162 (30.0)
210 (34.1)
105 (17.7)

91 (12.5)
169 (29.0)
234 (37.4)
118 (21.1)

.11

314 (52.4)
257 (47.6)

349 (57.4)
263 (42.5)

.15

351 (58.2)
66 (10.6)
129 (27.1)
25 (4.1)

374 (61.1)
80 (12.6)
136 (23.7)
22 (2.5)

.36

163 (31.4)
234 (39.0)
174 (29.5)

195 (33.7)
231 (34.2)
186 (32.1)

.34

121 (25.4)
93 (17.6)

127 (26.2)
117 (21.0)

116 (23.1)
104 (17.2)
137 (16.6)

137 (20.8)
118 (20.3)
113 (11.7)

166 (24.6)

161 (23.1)

229 (39.8)

233 (37.5)

.18

.74
132 (28.1)

164 (31.2)

44 (7.5)

54 (8.1)

353 (58.5)
218 (41.5)

365 (57.6)
247 (42.4)

.81

280 (47.7)
291 (52.3)

288 (45.4)
324 (54.5)

.53

All data are presented as n (%).
a
The information group read a statement describing the safety of
office-based abortion prior to the passage of Texas HB 2 before answering
questions about the ASC requirement. They also read a second statement
describing physician practices before HB 2, as well as the law's impact on
the number of abortion providers after its passage, before answering
questions about the admitting privileges requirement. The group without
information did not see these statements before answering the same
questions about the two requirements.
b
Differences between the information group and group without
information were assessed using χ 2 tests.

Poisson regression models with robust standard errors [18]
that controlled for age, gender, race/ethnicity and education.
In a second set of models, we assessed the association
between prior awareness of the requirement and beliefs that

the requirement would make abortion safer. We included an
interaction between prior awareness and group assignment
because those who had heard of the requirement may have
preexisting biases about the impact on safety, which may
modify the effect of the informational statements [6,7].
These biases likely stem from the sources to which people
turn for information, which are often aligned with their
ideological views [19]. Therefore, we also included an
interaction between awareness of the requirement and
respondents' party affiliation/ideology and, separately,
their personal views on abortion. We determined the
significance of the interaction terms using the Wald test.
To facilitate the interpretation of these terms, we estimated
predicted probabilities of reporting that the provisions would
improve abortion safety for demographic subgroups, according to awareness of the provisions.
We followed the same approach to assess the effect of the
informational statements on our secondary outcome: support
for the ASC and admitting privileges requirements. We
conducted all analyses in Stata 13 and used the probability
weights provided by YouGov.

3. Results
Of 1522 eligible respondents who initiated the survey,
1372 completed it (90.3% completion rate), and YouGov
matched 1200 to the sampling frame (Fig. 2). After
excluding those missing information on awareness of or
opinions about the ASC or admitting privileges requirements (n=17), the final sample included 1183 respondents:
612 completed the survey with informational statements,
and 571 completed the survey without safety information.
There were no significant differences in demographic
characteristics or awareness of the provisions between the
two groups (Table 1).
Overall, 259 (46%) in the information group and 298
(56%) in the group without information believed that the
ASC provision would improve abortion safety (p=.008); 230
(41%) in the information group and 285 (54%) in the group
without information also believed that the admitting
privileges provision would make abortion safer (pb.001).
After multivariable adjustment, respondents in the information group were less likely to report that the ASC [prevalence
ratio (PR): 0.82; 95% confidence interval (CI): 0.72–0.94]
and admitting privileges requirements (PR: 0.76; 95% CI:
0.65–0.88) would improve abortion safety (Fig. 3). Prior
awareness of the provisions did not modify the association
between group assignment and perceptions that the two
provisions would improve safety, except in the model for the
admitting privileges requirement that controlled for views on
abortion (Wald test p value=.01; Table A1).
In all models, participants' political affiliation/ideology
and views on abortion modified the association between
awareness of the requirement and perceptions that the
provision would improve safety (Table 2). Participants with
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Fig. 3. Effect of the informational statements on perceptions of safety and
support for the ASC and hospital admitting privileges requirements a. aThe
information group read a statement describing the safety of office-based
abortion prior to the passage of Texas HB 2 before answering questions
about the ASC requirement. They also read a second statement describing
physician practices before HB 2, as well as the law's impact on the number
of abortion providers after its passage, before answering questions about the
admitting privileges requirement. The group without information did not see
these statements before answering the same questions about the two
requirements.

more conservative political views and who believe abortion
is morally wrong and should be illegal were more likely to
report that each requirement would make abortion safer if
they had heard of the laws than if they were unaware of them
(Wald test p valueb.001). For example, 83% of participants
who identified as conservative Republicans who had heard
of the admitting privileges requirement reported that it would
make abortion safer compared to 47% who were unaware of
the requirement. Among those with more liberal political
views and who believe that abortion is morally acceptable
and should be legal, respondents who had heard of the
provisions were less likely to believe that the requirements
would make abortion safer than those who were unaware of
the provisions.
In the information group, 308 respondents (54%)
supported the ASC and 298 (54%) supported the admitting
privileges requirements, compared with 331 (62%) and 340
(63%) in the group without information, respectively (ASC
p=.04; admitting privileges p=.02). After multivariable
adjustment, the information group was less likely to support
the ASC (PR: 0.88; 95% CI: 0.78–0.98) and admitting
privileges requirements (PR: 0.86; 95% CI: 0.77–0.97;
Fig. 3). Awareness of the ASC and admitting privileges
requirements did not modify the association between group
assignment and support for the two provisions but did
modify the association between party affiliation/ideology,
views on abortion and support (Table A2 and Table 3).

4. Discussion
There is a substantial gap between the scientific evidence
demonstrating the safety of abortion in the US and public
opinion about abortion safety [3–5]. In the present study,
approximately half of registered Texas voters believed that
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the ASC and admitting privileges requirements would make
abortion safer, and a similar percentage supported these
provisions. Our results indicate, however, that messages
aimed at correcting misinformation about the medical
necessity of these requirements significantly reduced
perceptions that these measures would make abortion safer,
as well as reduced support for the requirements. These
findings correspond, in part, to those reported in recent
studies on interventions to correct misinformation about
vaccine safety [6,7], and suggest that it may be possible to
shift misperceptions about the risks of abortion and bring
public opinion more in line with scientific evidence.
However, unlike the vaccine safety studies [6,7], the
association between prior awareness of the requirement did
not modify the association between group assignment and
perceived safety, with the exception of the model for the
safety of admitting privileges provision that included voters'
views on abortion. But in this case, we did not observe a
“backfire effect” demonstrating increased support for
abortion restrictions; instead, our results indicate that some
participants maintained their position on abortion laws. This
may be due to the fact that the information presented did not
threaten their views on abortion, which might trigger a
response opposite of what was intended [6,7]. Our results,
therefore, suggest that messages about abortion safety and
the impact of restrictive laws may be effective at changing
misperceptions among the majority of voters.
Another central finding, unrelated to the informational
statements, was that the beliefs about safety were more
prevalent among voters in political and attitudinal subgroups
who are traditionally considered opponents of abortion that
previously had heard of the requirements than members of
these same groups who were unaware of the provisions. A
similar but opposite effect was observed among traditional
supporters of abortion rights, such as participants who
identified as liberal Democrats and those who think abortion
should be legal. This suggests that voters who have heard of
the provisions have assimilated targeted messaging about
them.
While safety may play a somewhat lesser role in framing
new restrictions on abortion, the results from this study point
to the importance of broadly disseminating corrective
narratives that counter any misinformation about abortion
care and call attention to anticipated adverse effects on
access. A challenge is that agencies typically charged with
communicating information about public health issues, like
the Centers for Disease Control and Prevention, are no
longer actively engaged in this work [20] or have become
aides of misinformation by publishing scientifically inaccurate materials about abortion and its risks, as in the case of
some state health departments [21]. The National Academy
of Medicine's consensus study on abortion marks a recent
shift [22]. However, absent support from government
agencies, other entities could partner with communitybased organizations to develop and disseminate accurate
information about abortion through community forums or
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Table 2
Predicted probability of reporting that the ASC and hospital admitting
privileges requirements would improve abortion safety, by awareness of the
laws, party affiliation/ideology and views of abortion
Model 1 a
Unaware
of law c

Model 2 b
Aware
of law

Panel 1: ASC would improve abortion safety
Party affiliation & ideology
Conservative Republican
52.3
81.9⁎⁎
Somewhat conservative
52.0
78.3
Republican
Moderate/Independent
43.8
52.0
Somewhat liberal Democrat
35.8
23.9
Liberal Democrat
41.6
16.7
Personal views of abortion
Abortion is morally
–
–
acceptable and should be legal
Personally against abortion,
–
–
but the government should not
prevent others from making
this decision
Abortion is morally wrong
–
–
and should be illegal

Unaware
of law c

Aware
of law

–
–

–
–

–
–
–

–
–
–

48.4

27.6⁎⁎

52.2

48.3

32.0

80.4

Panel 2: Admitting privileges would improve abortion safety
Party affiliation & ideology
Conservative Republican
46.6
83.3⁎⁎ –
Somewhat conservative
51.6
76.8
–
Republican
Moderate/Independent
43.9
43.3
–
Somewhat liberal Democrat
37.3
28.8
–
Liberal Democrat
27.2
10.8
–
Personal views of abortion
Abortion is morally
–
–
36.7
acceptable and should be legal
Personally against abortion,
–
–
50.4
but the government should
not prevent others from
making this decision
Abortion is morally wrong
–
–
38.2
and should be illegal

–
–
–
–
–
21.8⁎⁎
47.7

78.7

a
Probabilities estimated from Poisson regression models that included
information group*awareness of the law, party affiliation/ideology*awareness of the law, age, gender, education and race/ethnicity. The information
group read a statement describing the safety of office-based abortion prior to
the passage of Texas HB 2 before answering questions about the ASC
requirement. They also read a second statement describing physician
practices before HB 2, as well as the law's impact on the number of abortion
providers after its passage, before answering questions about the admitting
privileges requirement. The group without information did not see these
statements before answering the same questions about the two requirements.
b
Probabilities estimated from Poisson regression models that included
information group*awareness of the law, views on abortion* awareness of
the law, age, gender, education and race/ethnicity.
c
Includes voters who said that they were not sure if they had heard of
the law before.
⁎⁎ Wald test p value b.001.

online materials, such as the University of California,
San Francisco's Explained: Abortion Research and Policy
series [23].

Table 3
Predicted probability of supporting the ASC and hospital admitting
privileges requirements, by awareness of the laws, party affiliation/
ideology and views of abortion
Model 1 a

Model 2 b

Unaware Aware
of law c of law

Unaware Aware
of law c of law

Panel 1: Supports ASC requirement
Party affiliation & ideology
Conservative Republican
57.5
Somewhat conservative
64.7
Republican
Moderate/Independent
50.7
Somewhat liberal Democrat
41.8
Liberal Democrat
55.5
Personal views of abortion
Abortion is morally acceptable, –
and should be legal
Personally against abortion,
–
but the government should
not prevent others from
making this decision
Abortion is morally wrong,
–
and should be illegal

94.8⁎⁎⁎ –
84.1
–

–
–

55.9
33.5
20.5

–
–
–

–
–
–

–

50.7

27.8⁎⁎⁎

–

62.8

55.1

–

42.6

94.8

–
–

–
–

–
–
–

–
–
–

43.2

28.3⁎⁎⁎

62.7

58.9

55.1

92.8

Panel 2: Supports admitting privileges requirement
Party affiliation & ideology
Conservative Republican
63.1
98.5⁎⁎⁎
Somewhat conservative
62.7
88.9
Republican
Moderate/Independent
51.5
58.2
Somewhat liberal Democrat
45.4
28.2
Liberal Democrat
48.2
21.4
Personal views of abortion
Abortion is morally acceptable, –
–
and should be legal
Personally against abortion,
–
–
but the government should
not prevent others from
making this decision
Abortion is morally wrong,
–
–
and should be illegal

a
Probabilities estimated from Poisson regression models that included
information group*awareness of the law, party affiliation/ideology*awareness of the law, age, gender, education, and race/ethnicity. The information
group read a statement describing the safety of office-based abortion prior to
the passage of Texas HB 2 before answering questions about the ASC
requirement. They also read a second statement describing physician
practices before HB 2, as well as the law’s impact on the number of abortion
providers after its passage, before answering questions about the admitting
privileges requirement. The group without information did not see these
statements before answering the same questions about the two requirements.
b
Probabilities estimated from Poisson regression models that included
information group*awareness of the law, views on abortion* awareness of
the law, age, gender, education, and race/ethnicity.
c
Includes voters who said they were not sure if they had heard of the law before.
⁎⁎⁎ Wald test p-value b.001.

Similar to other studies on interventions aimed at opinion
change, our study has limitations. Of YouGov panelists who
were invited to take part in the study, 36% responded to the
email invitation. This participation rate is similar to other
online panel studies and is not considered equivalent to the
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response rate in which probability sampling is used [6,24].
Moreover, use of sample matching and weights, as in this
study, considerably reduces any bias from an opt-in panel
sample [11,12]. Additionally, we did not have data about the
sources from which respondents learned about the HB 2
requirements and, instead, used a proxy (i.e., an interaction
between prior awareness of the law and demographic
characteristics) for preexisting biases respondents may
have held. Finally, the informational statements we developed were brief and may not have been sufficiently
informative or persuasive for some respondents and may
not have a lasting effect on others' beliefs. Future research
should identify voters' central sources of information about
abortion regulations and assess the extent to which these
could be used to disseminate persuasive evidence on
abortion safety.
Despite these limitations, our study indicates that it may
be possible to change perceptions about abortion that
underlie support for restrictions if these perceptions are
based on incomplete or inaccurate information. They also
point to the opportunity that abortion rights advocates have
to ensure that voters who are generally supportive of
women's access to abortion have better information about
the safety of abortion and the potential impact that further
restrictions would have on access to care.
Appendix A. Supplementary data
Supplementary data to this article can be found online at
http://dx.doi.org/10.1016/j.contraception.2017.08.007.
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