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OBJECTIVE: The purpose of this study was to assess obstetrician-
gynecologists’ regarding their beliefs about when pregnancy begins
and to measure characteristics that are associated with believing that
pregnancy begins at implantation rather than at conception.

STUDY DESIGN: We mailed a questionnaire to a stratified, random sample
of 1800 practicing obstetrician-gynecologists in the United States. The out-
come of interest was obstetrician-gynecologists’ views of when pregnancy
begins. Response options were (1) at conception, (2) at implantation of the
embryo, and (3) not sure. Primary predictors were religious affiliation, the
importance of religion, and a moral objection to abortion.

RESULTS: The response rate was 66% (1154/1760 physicians). One-
half of US obstetrician-gynecologists (57%) believe pregnancy begins

at conception. Fewer (28%) believe it begins at implantation, and
16% are not sure. In multivariable analysis, the consideration that
religion is the most important thing in one’s life (odds ratio, 0.5;
95% confidence interval, 0.2—0.9) and an objection to abortion
(odds ratio, 0.4; 95% confidence interval, 0.2—0.9) were associ-
ated independently and inversely with believing that pregnancy be-
gins at implantation.

CONGLUSION: Obstetrician-gynecologists’ beliefs about when preg-
nancy begins appear to be shaped significantly by whether they object
to abortion and by the importance of religion in their lives.
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wo views on when pregnancy begins

books,” 12 organizations,13 physicians,14

are prominent in the medical and
lay literature. Since 1965, the American
College of Obstetricians and Gynecolo-
gists (ACOG) has defined pregnancy as
beginning with implantation of the em-
bryo in the uterine wall.'”> This defini-
tion is used also by the Guttmacher In-
stitute,* Planned Parenthood,” and some
textbooks.® Defining pregnancy as begin-
ning with implantation fits with certain

* EDITORS’ CHOICE %

facts: women who have regular periods
generally do not consider themselves
pregnant, regardless of whether ova were
fertilized; human chorionic gonadotro-
pin, which prevents menses and is the
basis of the pregnancy test, is not pro-
duced before implantati0n7’8; and in
vitro fertilization allows for fertilization
without pregnancy. However, other
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and politicians* define pregnancy as begin-
ning with fertilization of the ovum by the
sperm (often called conception”'"'>1>1¢),

This question of whether pregnancy be-
gins with fertilization or with implantation
has often been raised in public debates
about whether some contraceptive tech-
nologies should be considered abortifa-
cients. Intrauterine devices act in part
by preventing implantation'”'%; although
hormonal contraceptives’ primary mecha-
nism of action is to prevent ovulation,
there is still debate about whether and how
often they act secondarily by preventing
implantation.'”*" Even the potential of
preventing implantation concerns those
who oppose abortion and consider that ac-
tion abortifacient.”> Some investigators
have suggested that the beginning of preg-
nancy was redefined to make the intrauter-
ine device more acceptable to patients who
are concerned that it could act as an abor-
tifacient.”** Other experts have coun-
tered that, even if a technology such as the
postcoital contraceptive or the intrauter-
ine device did prevent implantation, this
would not make it an abortifacient because
it acts before pregnancy (defined as begin-
ning with implantation).®*>*° These dis-
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putes have fresh relevance now that the
Food and Drug Administration has ap-
proved the “5-day pill” (ulipristal acetate),
which is a prescription-only contraceptive
that is effective when taken within 120
hours of unprotected sexual intercourse.”’

Despite this controversy, little is known
about what practicing obstetrician-gyne-
cologist (Ob/Gyn) physicians believe about
when pregnancy begins. The Guttmacher
Institute has stated, “On the question of
when a woman is considered pregnant, the
medical and scientific communities have
long been clear: Pregnancy is established
only when a fertilized egg has been im-
planted in the wall of a woman’s uterus.”*
To our knowledge, no studies have exam-
ined whether this issue has been settled in
the minds of obstetrician-gynecologists,
who are the physicians for whom the issue
is most relevant. Only 1 previous study
surveyed Ob/Gyn physicians, and it was
limited to members of the Louisville Ob/
Gyn society (n = 96).* A more recent sur-
vey in 2 South Carolina family medicine
clinics included patients (n = 178), but no
physicians, and was geographically lim-
ited.”® We surveyed a national representa-
tive sample of Ob/Gyn physicians to assess
their beliefs about when pregnancy begins.
Because previous studies have found that
physicians who are more religious are
more likely to oppose abortion,*” we tested
the hypothesis that believing pregnancy
begins with implantation would be associ-
ated inversely with being religious and
with objecting to abortion.

MATERIALS AND METHODS

Study population

The methods for this study have been re-
ported previously.’”” Between October
2008 and January 2009, we mailed a confi-
dential, self-administered, 12-page ques-
tionnaire to a national, stratified random
sample of 1800 Ob/Gyn physicians who
were =65 years old. The sample size was
selected so that a 60% response would
yield a margin of error of approximately
3%. The sample was drawn from the
American Medical Association’s Physician
Masterfile, a database intended to include
all practicing US physicians. To increase
minority representation (especially less-
represented religions), we used validated

ethnic surname lists to create 4 stra-
ta.”' > We sampled 180 physicians with
typical South Asian surnames, 225 physi-
cians with typical Arabic surnames, 180
physicians with typical Jewish surnames,
and 1215 other physicians (from all those
whose surnames were not on 1 of these
ethnic lists). Physicians received up to 3
separate mailings of the questionnaire. The
first included a $20 bill, and the third of-
fered an additional $30 for participation.
Physicians also received an advance letter
and a postcard reminder after the first
questionnaire mailing. All data were dou-
ble-keyed, cross-compared, and corrected
against the original questionnaires. This
study was approved by the University of
Chicago institutional review board.

Survey instrument

The primary criterion measure asked
physicians, “Which of the following
statements comes closest to your beliefs
about when pregnancy begins?” Re-
sponse options were (1) at conception,
(2) at implantation of the embryo, and
(3) not sure.

Primary predictors were 2 religious
measures and a measure of objection to
abortion. Religious affiliation was cate-
gorized as none/no affiliation, Hindu,
Jewish, Muslim, Catholic (included Ro-
man Catholic [n = 237] and Eastern Or-
thodox [n = 25]), Evangelical Protes-
tant, non-Evangelical Protestant, and
other religion. The importance of reli-
gion was assessed with the question,
“How important would you say your re-
ligion is in your own life?” Response op-
tions were (1) not at all important, (2)
fairly important, (3) very important, and
(4) the most important part of my life. As
an indicator of objection to abortion, we
asked physicians whether they morally
object to abortion for a 22-year-old sin-
gle woman who was 6 weeks’ pregnant
after failed hormonal contraception.
Physicians’ demographic characteristics
(sex, race/ethnicity, age, and geographic
region) were included as controls.

We did post-hoc analyses to examine
whether beliefs about pregnancy were
associated with 3 additional areas of con-
troversy. We asked physicians whether
they have a moral/ethical objection to
abortion for a 36-year-old woman in the

first trimester of pregnancy who needs
radiation and chemotherapy for newly
diagnosed breast cancer. We asked
whether physicians have a moral/ethical
objection to intrauterine devices. We
asked physicians about their practices re-
garding emergency hormonal contra-
ception and whether they offer it “to all
women they believe are at risk for un-
planned pregnancy” or do not offer it to
all women (offer it only to women who
say they have had unprotected inter-
course, only to victims of sexual assault,
or to nobody under any circumstances).

Data management and analysis

Case weights were incorporated into our
statistical analyses to account for the over-
sampling strategy (the design weight) and
to correct for differences in response rates
among the surname categories and be-
tween US and foreign medical school grad-
uates (the poststratification adjustment
weight). Weights were the inverse proba-
bility of a person with the relevant charac-
teristic being in the final dataset. The final
weight for each case/respondent was the
product of the design weight and the post-
stratification adjustment weight. This
method of case weighting, which is used
widely in population-based research,’* en-
abled us to adjust for sample stratification
and variable response rates to generate es-
timates for the population of US Ob/Gyn
physicians. We used the chi-square test to
examine associations between each back-
ground variable and physicians’ beliefs
about when pregnancy begins. We then
conducted multivariable logistic regres-
sion to examine the relationship between
the belief that pregnancy begins at implan-
tation (rather than at conception, after ex-
cluding 195 respondents who indicated
they were “not sure”) and (model 1) reli-
gious affiliation, (model 2) the importance
of religion, (model 3) objections to abor-
tion, and (model 4) demographic charac-
teristics. We estimated the 4 models begin-
ning with model 1 as predictors and
adding models 2, 3, and 4 in sequence, ob-
serving changes in coefficients across mod-
els. The sample size was kept at 900 for all of
the models. This is the size of the sample for
model 4, which was the model with the
most variables and consequently with the
most cases dropped because of missing val-
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ues. All analyses were performed with the [ )

; . TABLE 1
survey-design—adjusted commands of . . . . .
Stata )éE Stagtisﬁc;l software (version 11.0; Demographic characteristics of obstetrics/gynecology physicians

Stata Corporation, College Station, TX). in the United States who responded to the survey

Variable n Percentage
Sex

RESULTS Female 537 47
The response rate was 66% (1154/1760 Viaie 617 )
questionnaires) after the exclusion of 40 Region
potential respondents who were retired
or who could not be located after 2 at- 59“”‘ 33 .32
tempts to obtain a valid address. The re- Midwest 249 22
sponse rate varied by stratum: 54% Northeast 288 25
among those with Arabic surnames West 242 21
(120/221), 61% among those with South Race
Asian surnames (107/175), 68% among White 774 69
those with Jewish surnames (120/176), Black 67 6
and 68% in the primary sample (807/ Asian 202 18
1188). Graduates of foreign medical Hispanic/Latino 64 6
schools were less likely to respond than Other 29 5
graduates of US medical schools (58% g VA
compared with 68%; P = .001). The re- 9.

. . .. 25-40 291 25
sponse rate did not differ significantly by

. o 41-47 3056 26
age, sex, region, or board certification.
Respondents’ demographic characteris- 48-55 281 24
tics are reported in Table 1. The sam- 96-65 21t 24
pling method increased the number of | Immigration history
Muslim, Jewish, and Hindu respon- US born 817 72
dents. However, the application of case Immigrated 323 28
weights to the analyses adjusted for this Clinical characteristics
increase. Thus, our estimates of the per- Board certified 963 83
centages of US Ob/Gyn physicians in American College of Obstetricians and Gynecologists member 1052 92

each racial category and in each religious

. o . Religious affiliation
affiliation were similar to our previous

national survey that did not oversample g;:ﬂnhaﬂon 1;3 1;
by ethnic surname.”™ :

Just over one-half of Ob/Gyn physi- JeW|.sh 160 14
cians (57%) believe that pregnancy be- Muslim 54 5
gins at conception. Fewer (28%) be- Catholic 262 23
lieve pregnancy begins at implantation Evangelical Protestant 91 8
of the embryo, and 16% are not sure Non-Evangelical Protestant 300 27
which statement comes closest to their Other religion 48 4
beliefs. Attendance at services

We found that religious doctors and Never 123 11
those who objected to abortion were less Once a month or less 54748
likely to be “not S}lre?’ about which state- Twice a month or more 266 A
ment reﬂe.cts their views on when preg- irportance of religion
nancy begins (data not shown). Among Not at all important 555 5
doctors who consider religion the most o
important part of their lives, 8% were Fawlyl mportant 385 34
“not sure” about when pregnancy be- Very important 385 34
gins, compared with 19% of those who Most important part of life 157 14
consider religion not at all important Results reflect the actual percentages in our sample and are not adjusted for survey-design.

(P = _007). The same was true for those @ Mean age, 47.8 = 9.2 years; range, 26—65 years.
who Ob) ected to abortion Compared with L Chung. Beliefs of obstetricians/gynecologists about when pregnancy begins. Am J Obstet Gynecol 2012. )

those who did not (10% vs 20%; P <
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FIGURE
Obstetricians/gynecologists who believe
pregnancy begins with implantation
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Excludes respondents who were “not sure” (n = 195) and respondents with missing values (total
missing, 73: region, 2; race, 25; affiliation, 29; importance of religion, 19; or abortion belief, 22).
Percentages are survey-design adjusted and reflect estimates of the population of all US obstetrics/
gynecology physicians. The asterisk indicates a 22-year-old single woman who was 6 weeks’ preg-

nant after failed hormonal contraception.
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.001). Religious affiliation was not asso-
ciated with being “not sure” about when
pregnancy begins (P = .09).

As seen in the Figure, believing that
pregnancy begins at implantation rather
than conception (excluding those who
were “not sure”) was associated with re-
ligious affiliation, the importance of re-
ligion, and objections to abortion. Table
2 displays these relationships in more de-
tail with the use of results from a series of
4 multivariable logistic regression mod-
els. Model 1 shows that, compared with
those physicians with no religious affili-
ation, Hindu (odds ratio [OR], 0.5; 95%
confidence interval [CI], 0.2—1.0), Cath-
olic (OR, 0.3; 95% CI, 0.2-0.5), and
Evangelical Protestant (OR, 0.2; 95% CI,

0.1-0.5) physicians are less likely to be-
lieve that pregnancy begins at implanta-
tion. Model 2 shows that, when impor-
tance of religion is taken into account,
physicians who say that religion is very
(OR, 0.5; 95% CI, 0.3—0.8) or most (OR,
0.3; 95% CI, 0.1-0.5) important were
less likely than those who say religion is
not important to believe pregnancy be-
gins with implantation. Coefficients for
Hindu and Evangelical Protestant be-
came nonsignificant, and the coefficient
for Catholic was attenuated, which sug-
gests that the association between reli-
gious affiliation and beliefs about when
pregnancy begins is mediated by the im-
portance of religion in the physician’s
life. Model 3 shows that, when objection

to abortion is added to the model, those
who object to abortion are less likely to
believe pregnancy begins with implanta-
tion. The coefficient for Catholic affilia-
tion becomes nonsignificant (P = .054),
and the coefficients for the importance
of religion are attenuated, which sug-
gests that the associations between reli-
gious characteristics and beliefs about
when pregnancy begins are mediated
partially by objection to abortion. As
seen in Model 4, the addition of demo-
graphic characteristics to the model does
not appreciably change the coefficients
that were found in Model 3. The belief
that religion is most important and ob-
jection to abortion remain associated
significantly and inversely with believing
that pregnancy begins at implantation.
Demographic characteristics (age, sex,
race/ethnicity, and geographic region)
had no significant effect.

In post-hoc analyses, physicians who
object to abortion for a 37-year-old
woman with newly diagnosed breast
cancer were less likely to believe preg-
nancy begins with implantation (9% of
objectors vs 39% of nonobjectors; unad-
justed n = 17/169 vs 302/768; bivariate
P < .001). Physicians with a moral/ethi-
cal objection to intrauterine devices were
less likely to believe pregnancy begins
with implantation (9% of objectors vs
34% of nonobjectors; unadjusted n =
4/41 vs 315/903; bivariate P = .002).
Compared with physicians who offer
emergency contraception to all women
whom they believe are at risk for un-
planned pregnancy, those who do not of-
fer it “to all women” were less likely to
believe pregnancy begins with implanta-
tion (25% vs 40%; unadjusted n = 120/
451 vs 195/482; bivariate P < .001).

COMMENT

In this national survey, we found that
one-half of Ob/Gyn physicians (57%)
believe pregnancy begins with concep-
tion, that 28% believe pregnancy begins
with implantation, and that 16% are not
sure. High religious commitment and
opposition to abortion (in the case of a
22-year-old woman after contraceptive
failure) are associated independently
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TABLE 2

Multivariable logistic regression of the belief that pregnancy begins with implantation, according to
religious affiliation, importance of religion, objection to abortion, and demographic characteristics

Model 1 Model 2 Model 3 Model 4°
Variable Odds ratio  95% Cl Odds ratio  95% Cl Odds ratio  95% ClI Odds ratio  95% ClI
Religious group affiliation
No affiliation Referent Referent Referent Referent
Hindu 0.45 0.2-1.0° 0.65 0.3-15 0.52 0.2-1.2 0.57 0.2-1.5
Muslim 1.22 0.7-2.2 1.55 0.8-3.0 1.38 0.7-2.7 1.50 0.8-3.0
Jewish 0.98 0.4-2.3 1.76 0.7-4.4 1.86 0.7-4.8 2.00 0.8-5.3
Catholic 0.29 0.2-0.5°  0.46 0.2-0.8° 054 0.3-1.0 0.54 0.3-1.0
Evangelical Protestant 0.22 0.1-0.5° 057 0.2-1.3 0.76 0.3-1.8 0.76 0.3-1.8
Non-Evangelical Protestant  0.61 0.4-1.0 0.92 0.5-1.7 1.00 0.6-1.8 1.01 0.6-1.8
Other 0.77 0.3-1.8 1.32 0.5-34 1.23 0.5-3.1 1.23 0.5-3.1
Importance of religion
Not important in my life Referent Referent Referent
Fairly important in my life 0.96 0.6-1.5 1.05 0.7-1.7 1.04 0.7-1.7
Very important in my life 0.48 0.3-0.8°  0.66 0.4-1.1 0.68 0.4-1.1
The most important part 0.25 0.1-0.5°  0.44 0.2-0.9° 0.46 0.2-0.9°
Objection to abortion
No Referent
Yes 0.38 0.2-06° 0.37 0.2-0.6°

so that the total was 900 respondents for all models.
Cl, confidence interval.

.

Chung. Beliefs of obstetricians/gynecologists about when pregnancy begins. Am ] Obstet Gynecol 2012.

Includes a sequence of multivariable logistic regression analyses that indicate the odds ratios (and 95% Cls) for believing that pregnancy begins with implantation. Respondents who were “not sure”
about when pregnancy begins were excluded (n = 195); excludes respondents with missing values (total, 73: region, 2; race, 25; affiliation, 29; importance of religion, 19; object to abortion, 22)

2 Model 4 includes variables in Model 3, plus age, sex, race/ethnicity, and region (no demographic coefficient was statistically significant; data not shown); ® P < .05.

J

with being less likely to believe preg-
nancy begins with implantation.

Our results resemble the 1998 survey
of Spinnato**of Ob/Gyn physicians in
Louisville, KY (n = 96). In that survey,
50% of the physicians indicated preg-
nancy began at fertilization, and 48% of
them said that pregnancy begins with
implantation (few respondents chose “I
don’t know” or “other”). Our findings
also resemble a 2008 report by Campbell
et al”® (n = 178 respondents), in which
47% of patients at family medicine clin-
ics said that pregnancy begins when the
sperm and egg join, 44% believed that
pregnancy begins when implantation
occurs, 8% believed that pregnancy be-
gins when the heart starts beating, and
1% were unsure. Both studies report a
higher percentage of persons who believe
pregnancy begins with implantation
than we found in our survey.

It is not surprising that physicians’ be-
liefs about pregnancy were associated
with religious characteristics, because re-
ligion plays a role in many debates about
sexuality and reproduction. Elsewhere,
we have reported associations between
religious characteristics and Ob/Gyn
physicians’ views on contraception,’®
emergency contraception,’” and assisted
reproductive technologies.”® In the pres-
ent case, it appears that the effects of re-
ligious characteristics on ideas about
pregnancy are largely mediated by the
way religion shapes ideas about abortion
and other morally contested interven-
tions. These data cannot confirm that re-
ligion shapes ideas about abortion rather
than vice-versa, although this seems
likely.

In our data, a significant percentage of
Ob/Gyn physicians (16%) marked “not
sure” when asked to indicate when preg-
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nancy begins. This group may include
some physicians who consider concep-
tion and implantation of the embryo to
be synonymous, as we mentioned ear-
lier. Some might believe pregnancy be-
gins at some other point (eg, first heart-
beat).?® Alternatively, it is possible that a
significant minority of physicians have
not made up their minds or that they be-
lieve that their views could not be re-
duced to either of the 2 options that were
offered.

Our data suggest the obstetrics and gy-
necology community is divided regarding
when pregnancy begins. In this sense, the
Guttmacher Institute was incorrect in stat-
ing that the medical community has long
been clear on the question of when preg-
nancy begins.” Indeed, our study suggests
that only a minority of Ob/Gyn physicians
believes pregnancy begins with implanta-
tion. However, others also oversimplify
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history when they criticize ACOG for
redefining pregnancy. For instance, Rich-
ard Sosnowski,”® in his 1984 presidential
address to the South Atlantic Association
of Obstetricians and Gynecologists,
charged that “with no scientific evidence to
validate the change, the definition of con-
ception was redefined as the implantation
of a fertilized ovum.” In truth, there is a
long history of ambiguity in the language
that has been used to describe pregnancy’s
beginning. In his 1852 obstetrics textbook,
C.D. Meigs,” a professor of midwifery at
Jefferson Medical College, explained that
“Fecundation [fertilization] is not concep-
tion [pregnancyl]. . . A fecundated ovulum
entering into the womb through the Fallo-
pian tube, and falling without delay into
the vagina, may be destroyed or lost before
conception can take place. . . Conception
is the fixation of a fecundated ovum upon
the living surface of the mother; it is the
formation of an attachment to or union
with the womb, the tube etc, of the
mother.”

However, a different definition of
pregnancy is found in the 1892 obstetrics
manual of C.W. Hayt3 % “Conception,
impregnation or fecundation, is the act
by which the semen or fluid furnished by
the male organs of generation unites
with the ovule from the female ovary, so
that a new being results.”

Our findings provide one example of the
way in which the interpretation of science
can be contested, in this case through con-
tested definitions of pregnancy. Language
conveys meaning; when the moral signifi-
cance of a condition (whether of concep-
tion or implantation) is disputed, it is not
surprising that the language that is used to
refer to that condition is also disputed and
along similar lines. As such, it is not sur-
prising to find that disagreements about
how to define pregnancy track with differ-
ences of religion and disagreements about
abortion. Speaking during a 1964 confer-
ence on intrauterine contraception, Chris-
topher Tietze predicted, “If a medical con-
sensus develops and is maintained that
pregnancy, and therefore life, begins at im-
plantation, eventually our brethren from
the [philosophy and theology] faculties
will listen.”*” These data make clear that
the consensus that Tietze anticipated has
not come to pass, perhaps because no new

data have emerged that fundamentally
change scientific understanding of how
human life begins. Unless and until the sci-
ence changes, physicians will probably
continue to disagree about how to inter-
pret (Is it pregnancy? Does it matter?) a bi-
ologic process that has long been estab-
lished scientifically.

Our results must be interpreted with
caution. To begin, we anticipated that
physicians would understand “concep-
tion” to mean fertilization, which is ar-
guably the predominant definition in
medical literature.”'"'>'>!® Yet, there
are some investigators (ACOG for in-
stance) who define conception as im-
plantation.” We expected that respon-
dents understood the survey question,
because conception and implantation
were offered side by side as alternate re-
sponses and because our results are sim-
ilar to other surveys (as described ear-
lier), but this nevertheless represents a
potential limitation of our data. In addi-
tion, the survey focused specifically on
when pregnancy begins; although the re-
sults are pertinent to questions about
embryonic research, contraception,
abortion, and when life begins, the study
does not address these questions (eg,
Campbell et al*® reported that one-half
of patients believe pregnancy begins with
fertilization, but only 30% believe life be-
gins at that point). We surveyed only Ob/
Gyn physicians; physicians in other
fields may have different views. The re-
sponse rate was strong, but it is possible
that nonrespondents differed from re-
spondents in ways that biased the
findings.

In this national survey, Ob/Gyn physi-
cians showed diverging views about
when pregnancy begins. The disagree-
ment is longstanding and appears to be
related to religious differences and dis-
agreements about abortion. These ob-
servations suggest that the profession of
medicine is far from consensus regard-
ing when pregnancy begins. [
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