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Public perceptions of abortion complications
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BACKGROUND: Misinformation contributes to the perception that term risks of bleeding and infection, over 40% of participants re-
abortion has substantial health risks, despite the known safety of medi-

cation and aspiration abortion. We lack detailed information about which

health risks the public believes are most likely.

OBJECTIVE: This study aimed to describe public perception of short-
and long-term risks of abortion.

STUDY DESIGN: We conducted a cross-sectional survey of US resi-

dents aged �18 years using Amazon Mechanical Turk (MTurk). We

collected information regarding participant demographics, reproductive

history, political views, and position on abortion restrictions. We provided

participants with a list of 9 short-term and 15 long-term possible com-

plications and asked them to indicate whether they occurred never (0%),

very rarely (<1%), rarely (1%e5%), occasionally (5%e20%), or

frequently (>20%) following abortion. We used descriptive statistics to

understand our population demographics and to capture the perceived

incidence of all complications. We created a binary indicator of answering

all risk estimates incorrectly vs at least 1 estimate correctly, separately for

all long-term possible complications, and the 2 short-term risks of

infection and bleeding. We determined the proportion of individuals who

responded incorrectly to all questions in each category and used multi-

variable logistic regression to identify factors associated with incorrect

perceptions about the risks of abortion.

RESULTS: For all listed complications, participant (N¼1057) esti-

mates of risk were higher than the known incidence. For both short-
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ported that these outcomes occur occasionally or frequently. Similarly,

for both long-term risks of depression and anxiety, over 60% of

respondents reported that these outcomes occur occasionally or

frequently after abortion. Participants reported that possible compli-

cations known to not be associated with abortion, including hair loss,

future pregnancy complications, breast cancer, and cosmetic disfig-

urement, occurred at least rarely. Nearly one-quarter of participants

responded that death occurs occasionally or frequently (in over 5% of

abortions), and 79% of participants responded that breast cancer can

result from abortion. One-quarter (24.9%) of participants incorrectly

overestimated both short-term outcomes of infection and bleeding,

whereas 19.5% answered all long-term complication questions

incorrectly, including outcomes that never occur. On multivariable

analyses, we identified that the participants most likely to incorrectly

identify risks of abortion identified as Asian or Black race/ethnicity,

were from rural communities, or believed that abortion should have

more legal restrictions.

CONCLUSION: The public perceives abortion to be much riskier

than it actually is. This information can be used to develop targeted

clinical and public health efforts to disseminate the true risks of

abortion.
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Introduction
Abortion is common in the United
States, although rates are declining; 1 in 4
women will have an abortion in their
lifetime.1,2 Abortion is safe; the most
frequent short-term risks commonly
included in the consent process include
heavy bleeding (<2%) and infection
(<2%).3,4 More serious complications
such as hospitalization or uterine scar
tissue (Asherman syndrome) are
exceedingly rare.5,6 Numerous studies
have shown that abortion is not associ-
ated with risks such as breast cancer, hair
loss, or future adverse pregnancy out-
comes such as preterm delivery, and that
mental health conditions such as
depression and anxiety occur at the same
rate as in the general population.7e10

The risk of mortality following abor-
tion is approximately 14 to 50 times
lower than the mortality associated with
childbirth, and is similar to the risk of
death associated with a colonos-
copy.5,11,12 Despite the known safety of
abortion, in the wake of the Supreme
Court of the United States ruling of
Dobbs v Jackson Women’s Health Orga-
nization, abortion has become illegal or
increasingly restricted in many states in
the United States.13

Widespread misinformation about
abortion via online sources, the main-
stream media, or crisis pregnancy cen-
ters contributes to perceptions that
abortion is unsafe and to political and
judicial decision-making about regu-
lating abortion.14e16 Online sources of
false information can come from trusted
websites, including those run by state
OCTOBER 2023 Ameri
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health agencies, purporting that abor-
tion can cause breast cancer, infertility,
and depression.15,17 In the United States,
some states require that physicians pro-
vide false information about abortion as
part of state-mandated counseling.18 As
a result, individuals may perceive abor-
tion to be more risky than it actually is.
Although previous literature has shown
that public misperception of abortion
risks exists, we do not know which
complications the public believes occur
commonly. In this study, we sought to
describe the public’s perception of short-
and long-term risks of abortion in the
United States.

Materials and Methods
We conducted a cross-sectional survey
using the Amazon Mechanical Turk
(MTurk) platform. MTurk facilitates
online crowdsourcing and recruits
anonymous users to participate in a va-
riety of computer-based tasks, including
can Journal of Obstetrics & Gynecology 421.e1
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AJOG at a Glance

Why was this study conducted?
This study aimed to elucidate the public perception of short- and long-term risks
of abortion.

Key findings
In our sample of over 1000 US individuals, participants had low knowledge of
abortion complications and overestimated the risks of abortion. Participants
most likely to incorrectly identify risks of abortion were older, identified as Asian
or Black race/ethnicity, had a personal abortion history, or believed that abortion
should have more legal restrictions.

What does this add to what is known?
Our study describes misperceptions about the risks of abortion: the specific risks
that people believe to be present, how likely they believe these complications are
to occur, and who is at greatest risk of misperceptions.
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surveys.19 Both participants and re-
questers are anonymous to each other.
Requesters can select user criteria so that
the survey is only visible to those who
qualify. We only recruited participants
who were US residents and aged �18
years. We recruited participants and
collected data from July 10 to 18, 2019.
To minimize selection bias related to
abortion sentiments, we titled the sur-
vey, “Answer a survey about the fre-
quency of complications from medical
procedures.” Only after choosing to
participate, individuals were informed
that the survey was abortion-related in
the survey instructions and consent
form. We compensated participants
$0.50 to complete the survey and invited
individuals to complete the survey once
on the basis of their MTurk ID, a unique
platform identifier that ensures in-
dividuals do not take the survey more
than once. In addition, to obtain the
reward for survey completion, the
participant had to enter a unique code
from 2 different points in the survey
(middle and end) to the MTurk task to
“prove” completion. This study was
reviewed and approved by the Oregon
Health & Science University Institu-
tional Review Board.

We constructed our survey on the basis
of existing surveys of abortion knowle-
dge and also collected information about
participants’ demographics, reproductive
history, views on how available abortion
421.e2 American Journal of Obstetrics & Gynecol
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should be, and political affiliation.17,20We
provided participants with a list of 9
short-term and 15 long-term possible
complications and asked how often these
complications occur using a Likert scale
and percentages: never (0%of abortions),
very rarely (<1%), rarely (1%e5%), oc-
casionally (5%e20%), or frequently
(>20%). Short-term complications
(“within one month”) included bleeding,
infection, blood clots, emergency surgery,
death, failed procedure, numbness,
allergic reaction, and hair loss. Long-term
complications (“more than one month
after”) included anxiety, depression,
chronic pain, breast cancer, other repro-
ductive cancers, other (nonreproductive)
cancers, drug addiction, cosmetic disfig-
urement, abnormal menstrual cycles,
infertility, ectopic pregnancy, future
miscarriage, maternal complications of
subsequent pregnancies, future prema-
ture birth, and future fetal deformities.
We created histograms of the number

of correct and incorrect responses to the
short- and long-term abortion compli-
cation questions. For the long-term
complications, responses were deemed
incorrect when a participant selected
that they occur rarely (1%e5%), occa-
sionally (5%e20%), or frequently
(�20%) given that all long-term com-
plications are either very rare or not
actual complications associated with
abortion.1,6e8,21 Of the short-term
items, similar criteria were applied for
ogy OCTOBER 2023
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the complications of bleeding and
infection. For short-term bleeding and
infection, a response was considered
incorrect if the participant selected that
the complication occurs occasionally
(5%e20%) or frequently (�20%). On
the basis of our histogram distributions,
we chose to categorize our respondents
using their performance based on 2 bi-
nary indicators that categorized the re-
spondents as either responding to all
questions incorrectly or responding to at
least 1 question correctly. We created 1
binary indicator using the short-term
complications of infection and bleeding
because, of the short-term complica-
tions listed, we considered infection and
bleeding the only rare, possible compli-
cations of abortion given that hemor-
rhage occurs in <2% of abortion
procedures and infection occurs in 0% to
0.4% of procedures.1,3,6,8 We created a
second binary indicator using all long-
term complication questions, again cat-
egorizing by those who responded to all
answers incorrectly and those who
responded to at least 1 answer correctly.

We collected demographic informa-
tion including age, gender identity, race/
ethnicity, education level, health insur-
ance type, state of residence, and com-
munity type (rural, urban, or suburban).
We categorized individuals by geographic
region using official United States Census
Bureau categories.22 We also asked about
political affiliation (liberal, somewhat
liberal, neutral, somewhat conservative,
conservative) and views on how restricted
abortion should be (no restrictions, some
restrictions, severe restrictions, fully
illegal). In addition, we surveyed partici-
pants on personal abortion history
(“Have you or your partner ever had a
legal induced abortion?”), relation to
someone who has had an abortion (“Do
you personally know someone who has
had an abortion?”), greatest concerns
related to health risks when considering
abortion, sources that affected these
opinions, and past use of the internet to
find information on abortion.

We excluded 73 individuals with
missing outcome data (on the possible
complications of abortion), leaving 1057
surveys in our analytical sample. First,
we described our entire analytical sample
e ClinicalKey.es por Elsevier en octubre 17, 
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TABLE 1
Sample characteristics of our analytical cohort of 1057 adults in the United
States

Characteristics Overall (N¼1057)

Gender

Women 509 (48.2%)

Men 545 (51.6%)

Transgender women 2 (0.2%)

Nonbinary/gender nonconforming 1 (0.1%)

Race

White, non-Hispanic 628 (59.4%)

Black/African American 96 (9.1%)

Asian 231 (21.9%)

Other 102 (9.7%)

Age (y)

<35 667 (63.1%)

�35 390 (36.9%)

Education

High school or less 99 (9.4%)

Any college 958 (90.6%)

Insurance

Through work/school 379 (35.9%)

Other private 239 (22.6%)

Public 339 (32.1%)

No insurance 100 (9.5%)

Region of residence

Midwest 266 (25.2%)

Northeast 151 (14.3%)

South 360 (34.1%)

West 280 (26.5%)

Community

Rural 284 (26.9%)

Urban 421 (39.8%)

Suburban 352 (33.3%)

Abortion position

No limits 328 (31.0%)

Some limits 478 (45.2%)

Severe limits 167 (15.8%)

Illegal 83 (7.9%)

Missing 1 (0.1%)

Personal abortion history (you or a partner)

Yes 408 (38.6%)

No 649 (61.4%)

Chaiken. Public perception of abortion complications. Am J Obstet Gynecol 2023. (continued)
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by demographics, reproductive history,
views on abortion provision, and politi-
cal affiliation. We next described the re-
ported frequency (never [0% of
abortions], very rarely [<1%], rarely
[1%e5%], occasionally [5%e20%], or
frequently [>20%]), of all individual
short- and long-term possible compli-
cations. We then calculated the propor-
tion of individuals who responded
incorrectly to all questions in both the
short-term infection and bleeding indi-
cator and the long-term complication
indicator, our 2 binary outcome mea-
sures. Finally, we developed 2 multivar-
iable logistic regression models to
identify factors associated with our bi-
nary indicators for short- and long-term
complications. We included gender, age,
race/ethnicity, education, community
type, abortion history, and position on
abortion restrictions in both models. We
excluded political affiliation from these
models because it was colinear with
views about abortion restrictions. We
used RStudio, Version 1.2.1335 (Posit,
Boston, MA) for all analyses.

Results
Of our analytical sample (N¼1057), 48%
were women (Table 1). Our participants
were predominantly White (59%) or
Asian (22%), aged <35 years (63%),
highly educated (at least some college)
(91%), living in an urban setting (27%
rural vs 40% urban vs 33% suburban),
and from the geographic South (25.2%
Midwest vs 14.3% Northeast vs 34.1%
South vs 26.5% West). Participants
received health insurance through a va-
riety of sources (36% through work or
school and 32% through public sources).
When asked about abortion, most
believed that there should be no limits on
abortion (31%) or only some limits on
abortion (45%), and 39% reported either
having had an abortion or having a
partner who received an abortion.
Slightly more than half of participants
(53%) previously used the internet to
find information on abortion (Table 1).

For all 9 short-term and 15 long-term
complication items, respondent esti-
mates of risk were higher than risks
found in the literature (Figures 1 and 2).
A large proportion of respondents
OCTOBER 2023 American Journal of Obstetrics & Gynecology 421.e3
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TABLE 1
Sample characteristics of our analytical cohort of 1057 adults in the United
States (continued)

Characteristics Overall (N¼1057)

Abortion history (anyone you know)

Yes 766 (72.5%)

No 291 (27.5%)

Political stance

Liberal 563 (53.3%)

Not liberal (neutral or conservative) 493 (46.6%)

Missing 1 (0.1%)

Used the internet to find abortion information

Yes 564 (53.4%)

No 493 (46.6%)

Missing 73 (6.5%)

Chaiken. Public perception of abortion complications. Am J Obstet Gynecol 2023.
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believed that short-term infection and
bleeding occur occasionally or frequently
(40.8% and 40.2%, respectively). Of the
long-term complications, the highest
proportion of respondents thought that
depression and anxiety occur occasion-
ally or frequently (64.8% and 63.8%,
respectively). Complications not associ-
ated with abortion including hair loss,
future pregnancy complications, breast
cancer, and cosmetic disfigurement were
also reported as possible complications.
For example, only 23% of participants
responded that hair loss never occurs and
21% indicated that breast cancer never
occurs. In addition, 24% of participants
responded that death occurs occasionally
or frequently (Figures 1 and 2).

For the binary indicator for short-
term infection and bleeding, 24.9% of
individuals answered all questions
incorrectly. For the binary indicator of all
long-term complications, 19.5% of in-
dividuals answered all questions incor-
rectly (Table 2). In multivariable analysis
of factors associated with all incorrect
responses (compared with at least 1
correct response), participants aged�35
years had higher odds of incorrectly
responding to both short-term infection
and bleeding questions compared with
those aged <35 (adjusted odds ratio
[aOR], 1.51; 95% confidence interval
421.e4 American Journal of Obstetrics & Gynecol
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[CI], 1.12e2.11). For long-term
outcome questions, those who identify
as Asian (aOR, 2.15; 95% CI, 1.40e3.30)
or Black (aOR, 2.91; 95%CI, 1.72e4.84)
had higher odds of answering all ques-
tions incorrectly compared with White
participants (Table 2). Compared with
respondents who indicated that abortion
should have no limits, those who indi-
cated that abortion should have severe
limits were more likely to answer incor-
rectly for both the short-term (aOR,
2.27; 95% CI, 1.48e3.50) and long-term
(aOR, 2.76; 95% CI, 1.68e4.58) in-
dicators, as were those that indicated that
abortion should be illegal (short-term
[aOR, 2.36; 95% CI, 1.37e4.04], long-
term [aOR, 2.91; 95% CI, 1.54e5.41]).
Finally, those with a personal history of
abortion were more likely to incorrectly
answer all long-term complication items
compared with those with no personal
history (aOR, 1.70; 95% CI, 1.19e2.45).
On multivariable analyses, gender,
educational status, insurance type, and
community (urban, suburban, rural)
were not associated with incorrect short-
or long-term risk perceptions.

Comment
Principal findings
In our sample of over 1000 US in-
dividuals, we found that overall,
ogy OCTOBER 2023
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participants had low knowledge of spe-
cific possible abortion complications
and greatly overestimated the risks of
abortion. Many participants could not
distinguish actual risks of abortion (eg,
bleeding or infection) from risks
completely unrelated to abortion (eg,
cancer or hair loss). Within actual risks
of abortion such as infection and
bleeding, most participants consistently
overestimated the frequency of these
events. One-quarter of participants
responded that death occurs occasion-
ally or frequently. Finally, in our multi-
variable analysis, individuals who were
Black or Asian, older, had a history of
abortion, or views that abortion should
be more restricted had higher odds of
incorrectly answering questions related
to abortion risks.

Results in the context of what is
known
Our findings are consistent with existing
literature about public misconceptions
about the safety of abortion. A recent
review article found that a large portion
of adults in the United States believe that
abortion is associated with breast cancer,
infertility, and adverse mental health
outcomes, although it did not determine
how often the public believes these risks
occur.14 In 2 convenience samples of
patients presenting for abortion care,
individuals responded incorrectly to half
of questions related to risks of abor-
tion.23,24 Another study reported that
abortion patients believed that the health
risks of abortion were at least equivalent
to those of childbirth.20 An online survey
similar to ours found that most in-
dividuals overestimate their own
knowledge about abortion.25 Supporting
our findings that beliefs about how
restricted abortion should be are asso-
ciated with risk perception, an analysis of
online comments found that individuals
use their previously developed narrative
on abortion (“pro-choice” vs “pro-life”)
to integrate new information related to
abortion.26 Taken together with our
findings, the literature clearly demon-
strates that misperceptions about the
risks of abortion are pervasive and that
they are associated with public views on
abortion restrictions.
e ClinicalKey.es por Elsevier en octubre 17, 
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FIGURE 1
The 9 short-term (<1 month) complications assessed by participants

Outcomes are listed in order of responses of “never” occurring from least to greatest.

Chaiken. Public perception of abortion complications. Am J Obstet Gynecol 2023.
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One notable finding was that those
with a personal history of abortion were
more likely to answer questions correctly
about the true short-term complications
of abortion but were less likely to
correctly answer questions about the
false, long-term complications that were
presented. Short-term complications,
particularly bleeding and infection, are
specifically mentioned during the con-
sent process; thus, it is not surprising
that this group was more likely to esti-
mate these risks correctly. However, it is
unclear why this group was less likely to
FIGURE 2
The 15 long-term complications asses

Long-term complications were defined as lasting >
future pregnancies. Outcomes are listed in order
greatest.

Chaiken. Public perception of abortion complications. Am J Ob
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estimate long-term complications
correctly. One possible explanation is
that patients who have sought or expe-
rienced abortions may be more likely to
encounter or recall false information on
websites and social media.27 However, in
our previous study, women were more
likely to view abortion as safer after
conducting an internet search on abor-
tion safety and risks.28 More work is
needed to understand why a personal
history with abortion would lead to a
greater perception of risk and if and how
information gaps may be occurring.
sed by participants

1 month after the procedure or those affecting
of responses of “never” occurring from least to

stet Gynecol 2023.
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Clinical implications
In this study, we demonstrate that many
individuals in the general public,
including those who have a personal
history of abortion, overestimate the
risks of true abortion complications and
falsely attribute many unrelated risks.
These misperceptions of risk may affect
individuals’ willingness to seek abortion
or influence how they speak about
abortion to others. Our work has iden-
tified specific limitations that providers
may want to address, notably the risk of
long-term mental health outcomes. Ac-
cording to our findings, it may be helpful
to not only discuss the true risks of
abortion, but perhaps also to preemp-
tively dispel concerns regarding long-
term sequelae such as mood disorders,
disturbances to menstrual physiology,
and cancer. In addition, the rarity of
abortion complications may need to be
further contextualized for patients.
General health literacy and patient
innumeracy of risks and benefits has
been well demonstrated to influence
health decisions.29,30 Comparisons to
the risks of other common medical
procedures or of activities in daily life
may be helpful and appropriate to aid
patients in their understanding of risk
estimates.

In the wake of the Dobbs decision,
which removed federal protections for
abortion, risk perceptions may influ-
ence state policies and voter-enacted
state legislation, either creating protec-
tive or restrictive abortion laws.16 Pre-
viously, laws that restricted abortion
access framed their premise as protect-
ing patients from false assertions of
abortion risks.13 Our study further
highlights the continued misalignment
of public abortion-risk perceptions and
true abortion-risk incidence. Correct-
ing this alignment may play a significant
role in shaping the formation of abor-
tion policies and laws in the post-Dobbs
era of state-by-state legislative
regulation.

Research implications
Our cross-sectional study adds to the
growing body of research about the
general public’s perception of abortion
by describing perceived risk estimates for
can Journal of Obstetrics & Gynecology 421.e5
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TABLE 2
Multivariable logistic regression analyses on odds of answering all items incorrectly compared with answering any
items correctly

Characteristics

Short-term infection and bleeding All long-term outcomes

Answered all
incorrectly

Adjusted
odds ratio 95% CI P value

Answered all
incorrectly

Adjusted
odds ratio 95% CI P value

Overall (N¼1057) 24.9% 19.5%

Age (y)

<35 22.6% Ref 21.9% Ref

�35 28.7% 1.53 1.12e2.11 .009 15.4% 0.99 0.68e1.45 .974

Gender

Men 22.0% Ref 20.7% Ref

Women 27.8% 1.30 0.97e1.75 .081 18.0% 1.01 0.73e1.41 .938

Race/ethnicity

White 22.9% Ref 12.4% Ref

Black 29.2% 1.61 0.97e2.64 .061 32.3% 2.91 1.72e4.84 <.001

Asian 29.9% 1.83 1.23e2.71 .003 30.3% 2.15 1.4e3.3 <.001

Education

No college 26.3% Ref 15.2% Ref

Any college 24.7% 0.90 0.55e1.49 .662 19.9% 1.10 0.62e2.08 .755

Insurance

No insurance 21.0% Ref 14.0% Ref

Public 26.0% 1.29 0.74e2.32 .371 24.2% 1.33 0.71e2.64 .391

Work/school 26.1% 1.44 0.84e2.54 .194 16.4% 1.22 0.65e2.41 .552

Other private 23.0% 1.20 0.67e2.21 .537 20.1% 1.18 0.61e2.39 .636

Community

Rural 27.8% Ref 25.4% Ref

Suburban 23.0% 0.72 0.49e1.06 .098 20.7% 0.70 0.45e1.11 .129

Urban 24.5% 0.79 0.56e1.13 .201 13.4% 0.78 0.53e1.14 .203

Abortion position

No limits 18.3% Ref 11.3% Ref

Some limits 23.8% 1.41 0.99e2.03 .059 21.1% 1.78 1.17e2.74 .008

Severe limits 34.7% 2.27 1.48e3.5 <.001 26.9% 2.76 1.68e4.58 <.001

Illegal 36.1% 2.36 1.37e4.04 .002 26.5% 2.91 1.54e5.41 .001

Personal abortion
history

No 26.0% Ref 14.2% Ref

Yes 23.0% 0.75 0.54e1.05 .097 27.9% 1.70 1.19e2.45 .004

The short-term compiled outcome includes bleeding and infection. The compiled long-term outcome includes all items: depression, anxiety, infertility, future miscarriage, abnormal menstrual cycles,
maternal complications, ectopic pregnancy, chronic pain, premature birth, fetal deformities, reproductive cancer, drug addiction, cosmetic disfigurement, breast cancer, and other cancer.

CI, confidence interval.

Chaiken. Public perception of abortion complications. Am J Obstet Gynecol 2023.
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specific possible short- and long-term
complications. More research is needed
to understand how these perceptions are
421.e6 American Journal of Obstetrics & Gynecol
Descargado para Lucia Angulo (lu.maru26@gm

2023. Para uso personal exclusivamente. No 
created and how they can be changed,
including interventional studies that
seek to address misinformation. In
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further elucidate the demographic dis-
parities in abortion perception and
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misinformation, particularly among
non-White populations.

Strengths and limitations
The findings of our study are not
without limitations. First, we only
included a limited number of possible
“complications.” Although we created
this list on the basis of previous surveys
and expert experience, it is possible that
our study did not capture all the risks
that the public believes are associated
with abortion.5,17 In addition, although
we quantified which risks participants
believed were the most likely, we did not
capture which risks they believed were
the most important or the risks they
feared most. Furthermore, our study did
not distinguish between medical abor-
tion and abortion procedures. The sur-
veys include some language that
indicates that this information relates to
abortion procedures (“within one
month of procedure”), but generally
only refers to abortion in general.

Previous studies support MTurk as a
reliable platform for collecting survey
responses31,32; however, as typical for
MTurk surveys, our sample skews more
educated, younger, and less racially
diverse than the US population.33e35 For
instance, among our cohort, 61.3% of
individuals were aged <35 years, as
opposed to 45.4% of the overall popu-
lation.36 Furthermore, compared with
other national surveys, a smaller pro-
portion of our study population believed
that abortion should be illegal in all or
most cases (23.7% vs 37%).37 Thus, our
participant characteristics may limit
generalizability to the general popula-
tion. However, in anticipation of these
differences, we recruited a large sample
of respondents so that we could account
for demographic characteristics with
multivariable analysis. Finally, we
collected data before the Dobbs decision;
subsequent media attention and changes
in state lawsmay have altered the public’s
perceptions about the risks of abortion.

Conclusions
The public perceives abortion to be
much riskier than it actually is. These
results provide specific risks that the
public might believe occur more often
Descargado para Lucia Angulo (lu.maru26@gm
2023. Para uso personal exclusivamente. No 
than they do. We should use this infor-
mation about perceived risks to further
hone clinical and public health efforts
aimed at correcting abortion mis-
perceptions. In particular, active public
health messaging campaigns may be
needed to combat existing misper-
ceptions and misinformation. n
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