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Abstract

Objective—To assess how obstetric health care providers counsel patients regarding prenatal
genetic screening, and how these conversations influence patients’ screening decisions.

Methods—This cohort study analyzed transcripts and audio recordings of 210 first prenatal
visits, collected as part of a larger study on patient-provider communication. Conversations were
coded in an iterative process to determine compliance with American College of Obstetricians and
Gynecologists (the College) prenatal genetic screening recommendations and to identify recurrent
themes. Chi-squared, nonparametric tests, and logistic regression were used to determine the
effects of discussion elements on screening decisions. Qualitative analysis was performed for
genetic screening content.

Results—The study included 210 patients and 45 health care providers. Health care providers
offered genetic screening at 90% of visits; 78% of women chose genetic screening. Few
conversations (1.5%) included all College-recommended topics. Inclusion of College-
recommended topics did not affect women’s screening choices. Conversations about screening for
fetal aneuploidy lasted 1.5 minutes on average (range 0.12 to 7.05 minutes). Recurrent themes
identified included clarifying that screening results are not diagnostic (51% of conversations),
emphasizing that screening is a personal choice (45% of conversations), and discussing how a
woman might use genetic screening results to guide decisions about diagnostic testing or
termination (37% of conversations). Health care providers described screening results as “high or
low risk” in 67% of conversations discussing risk and quantitatively (ie, 1 in 100 or 1%) in 33%.

Conclusions—Although the majority of patients were offered and underwent screening, most
health care providers’ counseling did not adhere to College recommendations.
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Introduction

Chromosomal anomalies, most commonly Down Syndrome, complicate 1 in every 600
births in the United States.! The American College of Obstetricians and Gynecologists (the
College) recommends that all pregnant women should be offered fetal aneuploidy screening
in the first or second trimester.2 At present, the primary screening modalities for low risk
patients include the first trimester screen and multiple marker screening.3 When discussing
screening tests, College guidelines suggest that health care providers specifically address (1)
detection and false-positive rates, (2) advantages, disadvantages and limitations of the
screening tests, and (3) the option of diagnostic testing.2 Counseling should be nondirective,
with the goal of allowing the patient to make an informed choice to pursue noninvasive
screening, invasive testing, or no testing.*>

While most obstetric health care providers report routinely offering prenatal genetic
screening to all their patients, prior studies suggest that many patients miss the opportunity
for screening, and many health care providers are not aware of details such as the false
positive or negative rate of screening tests.5.” Furthermore, many women who do undergo
testing later report being unaware of what the test was for or what the results meant.8-10

The purpose of this study was to use audio-recorded prenatal visits to assess how obstetric
health care providers currently counsel patients about prenatal genetic screening, and how
this conversation influences patients’ screening decisions. We hypothesized that inclusion of
more College-recommended counseling topics in screening discussions would increase the
number of women choosing prenatal genetic screening.

Materials and Methods

This cohort study is part of a larger study of patient-provider communication in prenatal
care.11-13 We analyzed audio recordings of first prenatal visits at three urban clinic sites in
Pittsburgh, Pennsylvania from 2011 to 2014. Obstetric health care providers at the clinics
include obstetrics and gynecology residents, obstetrics and gynecology faculty and midlevel
health care providers. Each study site serves a racially diverse population of women, 50—
100%of whom are on medical assistance. IRB approval was obtained from the University of
Pittsburgh Institutional Review Board.

Health care provider and patient participants were approached for participation prior to
office sessions. We limited the number of patients enrolled per health care provider to ten.
Exclusion criteria for patient participants included non-English speaking women and women
younger than 18 years of age. Exclusion criteria for this analysis included women presenting
for their first prenatal visit after 20 weeks gestation (beyond the recommended timeframe for
prenatal genetic screening) and women who reported undergoing genetic screening at an
outside institution prior to presenting for care at our clinic. After obtaining informed consent
from both health care providers and patients, initial prenatal visits were audio recorded in
their entirety. Patients and health care providers were consented to participate in a patient-
provider communication study and were aware of the recording; they were not made aware
of any specific topical focus including the focus of this analysis on genetic screening
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conversations. Demographic information was obtained from patients and health care
providers prior to the visit. Chart review of the electronic medical record was performed to
determine which, if any, genetic tests the patient had ultimately completed.

Our institutional protocol is to offer prenatal genetic screening to all patients at first prenatal
visits. Genetic counseling is available for patients who have additional questions or desire
diagnostic testing. A question in the first prenatal visit template in our electronic medical
record prompts health care providers to document whether and what type of testing was
offered. All health care providers are encouraged to follow ACOG Practice Bulletin 77:
Screening for Fetal Chromosomal Anomalies for counseling guidelines, and this practice
bulletin is reviewed with residents in the clinic on a rotating basis along with other bulletins.
Attendings in the clinic precept patients but do not always directly observe resident or
midlevel patient interactions.

Recordings were transcribed and reviewed to confirm accuracy. Transcripts were reviewed in
their entirety for any discussion of genetic testing, including first trimester screening,
multiple marker screening, amniocentesis or CVS, or cell-free fetal DNA screening. If
genetic testing was discussed, we reviewed which tests were offered, the duration of the
discussion, who initiated the discussion, if the patient decided to have genetic testing, and
the inclusion of College-recommended discussion topics (detection rate, false positive rate,
advantages, disadvantages and limitations of screening and the availability of diagnostic
testing). We limited our analysis to screening for fetal chromosomal anomalies and did not
assess transcripts for discussion of cystic fibrosis, tay sachs or other carrier testing.

We performed a qualitative analysis of genetic screening conversations to identify recurrent
themes. All transcripts were coded in an iterative process by one of the authors (L.C.C.)
until thematic saturation was achieved. The final codebook was developed and then applied
to the remaining transcripts. A second author (J.C.C.) independently coded 40 randomly
selected transcripts (20%), and inter-rater reliability was calculated using Cohen’s kappa.

The primary outcome of the study was patient decision for or against genetic screening as
reported to the health care provider during the conversation. Secondary outcomes included
whether a health care provider offered genetic screening and whether a patient ultimately
underwent genetic screening as determined by medical record review. Chi-squared, Kruskal-
Wallis and Wilcoxon rank sum tests were used to determine the effect of demographic
variables on patient screening choices and completion of screening tests. As the number of
visits per health care provider varied, the effects of College-recommend discussion topics
and qualitatively-identified conversation themes was determined using logistic regression
with generalized estimating equations to account for the clustering effect of multiple visits
per health care provider. Qualitative coding was managed and organized using ATLAS.ti 4.2.
Statistical analysis was performed with StataSE 13.1.

We reviewed the first 267 visits in the larger study to find the first 200 visits meeting
inclusion criteria for this analysis. Two patients were excluded due to unintelligible audio
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recordings, one patient was excluded due to having previously completed first trimester
screening at an outside institution, and 64 were excluded due to initiating prenatal care after
20 weeks gestation. The final analysis included 210 patients and 45 health care providers.
Patient characteristics are summarized in table 1. Health care providers in our sample
included 31 resident physicians, 5 certified nurse midwives, 7 nurse practitioners and 2
physician faculty. Each health care provider had an average of 4.7 study visits included in
the analysis (range 1-10 visits). The majority of health care providers were Caucasian (87%)
and female (92%). In multivariable model using GEE to control for clustering effects of
health care providers, no significant difference was found between health care provider type,
race or gender in offering genetic screening.

Most patients (190, 90%) were offered genetic screening at the visit. Of women offered
screening, 148 (78%) decided for screening, 22 (12%) decided against screening and 20
(11%) were uncertain. Of the total sample, 149 women (71%) ultimately completed genetic
screening tests. Seventy-three women (38%) were offered diagnostic testing, of whom 65
declined and 8 were uncertain. Nine women (4%) ultimately completed diagnostic testing,
but six of these were prompted by abnormal ultrasound findings later in the pregnancy rather
than the initial screen. No women were offered cell-free fetal DNA screening as an initial
screening test. Average visit length was 29.4 minutes for visits in which health care
providers offered genetic screening, and 38.7 minutes when genetic screening was not
offered. Conversations about screening for fetal aneuploidy lasted 1.5 minutes on average
(range 0.12 to 7.05 minutes).

The effects of patient characteristics on screening is shown in table 1. Women with more
than two prior deliveries were less likely to complete screening than nulliparous women or
women with two or fewer deliveries (P=0.01). Women who had prenatal genetic screening
had significantly more prenatal visits than women who did not (11 vs 9, P=0.02). Maternal
age, race, income, education and marital status were not associated with decision for or
completion of screening tests for fetal aneuploidy.

Kappa inter-rater reliabilities were 0.72 for discussion of advantages and 0.91 for the
availability of diagnostic testing. Detection rates and false positive rates were discussed so
rarely that neither was seen in the recoded sample and thus kappas could not be
calculated.Inter-rater reliability for discussion of disadvantages and limitations was low, but
after discussion between authors this was determined to be due to difficulties in determining
what constituted a “disadvantage” versus a “limitation” of genetic screening. When these
two categories were collapsed into a single combined category and transcripts recoded
accordingly the inter-rater reliability was 0.74. Inter-rater reliability for codes developed
during thematic analysis (see table 2) was 0.62-0.93.

Adherence to College recommendations for prenatal genetic screening counseling was low,
with health care providers mentioning all of the College-recommended topics in only 1.1%
of visits. Inclusion of more College-recommended topics did not affect women’s screening
choices (Table 2). Conversations including two or more College-recommended topics were
significantly longer than those including less than two topics (2.1£1.2 minutes versus
0.9+0.7 minutes, P<0.001) Health care providers discussed at least one advantage of
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screening in 57% of conversations. Specific advantages reviewed included that first trimester
and multiple marker screening are noninvasive, that patients could gain information about
their baby’s risk of aneuploidy, and that (for first trimester screening) testing involved an
ultrasound which would let them see the baby and confirm pregnancy dating. Disadvantages
or limitations were discussed in 50% of conversations, and included that screening tests
were not diagnostic, that many birth defects are not detectable by first trimester screening,
that diagnostic testing carries risk of miscarriage, that false-positive testing may increase
patient anxiety, that testing must be performed during a narrow gestational age window.

Our qualitative exploration of prenatal genetic screening discussions showed that health care
providers varied widely in their counseling style. Health care providers initiated the vast
majority (99.5%) of these conversations, and had a relatively consistent “script” that they
used with every patient in each of their recorded visits (see Appendix 1, available online at
http://links.lww.com/xxx, for examples of health care provider scripts). Health care
providers rarely (5% of conversations) strongly recommended screening. Patients asked
questions about screening in only 26% of visits. Most patient questions focused on testing
procedures and scheduling (e.g. “I have to get bloodwork too?” or “Will that be done
today?”). A few patients asked questions clarifying the type of results (e.g. “But does that
test show guaranteed that that’s what it is?”) or clarifying the difference between screening
and invasive testing (e.g. “So it’s not poking my belly is it?”).

Health care provider discussions varied widely, from brief descriptions of the screening
process to comprehensive discussions including explanations that the results of prenatal
genetic screening tests were not diagnostic, the availability of amniocentesis or other tests to
confirm the diagnosis of Down Syndrome, and the option of pregnancy termination for
positive test results.

An example of a brief discussion is:

Health care provider: At this time in pregnancy ... they will be able to do what we
call a first trimester screen. Which is a combination of an ultrasound that measures
the back of the baby’s neck, like a little skin fold, as well as a blood test that can
see whether or not your pregnancy would be at increased risk for something like
Down Syndrome. Would you be interested in something like that?

Patient: Yeah
Health care provider: OK. Um, does anything else run in your family history?
The following is an example of this more comprehensive counseling:

Health care provider: The last question, and this is something that’s totally person-
dependent ... sometime between 11 ... and 13 weeks ... we offer women a first
trimester screen. First trimester screening basically looks at the thickness of the
baby’s neck and takes bloodwork from you. And from those two things they can
give you a prediction of your risk of having a baby with Down Syndrome.

Patient: OK
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Health care provider: There are two scenarios where a woman may potentially want
this. One, it may alter their decision to carry the pregnancy so they may wish to
terminate the pregnancy if they found the baby had Down Syndrome ... the other
reason some women would like it is just to know. And that’s reason enough to have
that type of study done. It’s not invasive. If they find something positive they would
offer you an amniocentesis or another form of definitive testing if you were higher
risk.

Patient: OK

Health care provider: But if your risk is low, then that’s all there is to it ... It’s not
like a yes or no thing ... | had a patient last week her risk was 1 in 11,000 ... your
risk is low from the start. Because you’re young, you’ve never had a history of
anything like that before ... Women who tend to be higher risk are women over age
35. That’s when the risk starts to go up much more.

Patient: | mean is it recommended for people who are my age? Is it just peace of
mind sort of?

Health care provider: It’s totally just personal preference.

Health care providers used a variety of techniques to describe the type of results obtained by
prenatal genetic screening tests. Of those visits in which providers explained that the results
of screening tests were not diagnostic, 67% (66 out of 99 conversations) used generic “high
or low risk” terminology (eg, “So it doesn’t say yes or no your baby does or doesn’t have
this disease, but it lets us know whether there’s a[n] increased risk of your baby having it.”)
In two percent of visits, providers described results as a “percentage chance” of the baby
having Down Syndrome, and in 31% of visits, providers described results as a probability
(e.g. “It can be like 1 in 50 or maybe 1 in 50,000.”) Health care providers describing results
this way frequently used a mother’s baseline risk of having a baby with Down Syndrome as
a comparison to illustrate what a probability risk meant, as demonstrated in the following
example:

Health care provider: You are young, you are twenty, right?
Patient: Yeah.

Health care provider: So your risk of having a baby with Down Syndrome is much
less than even 1 in 1,000. Much less than that. But doing this test, it would say
“Wow, your risk is now 1 in 10,000 so much lower, or now it is 1 in 100 or 1 in 10.

Not all providers clarified that prenatal genetic screening tests were not diagnostic of a baby
having or not having Down Syndrome. In over half (51%) of these discussions, health care
providers either did not discuss the topic at all, or referred to testing as “ruling out” Down
Syndrome or “making sure the baby doesn’t have [Down Syndrome]”. Some of these
providers introduced the testing as a screen to “see if your baby is at risk for Down
Syndrome” without clarifying what “at risk” meant.

As opposed to discussions of routine prenatal laboratory work where health care providers
strongly recommended testing, providers frequently (45% of conversations) emphasized that
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prenatal genetic screening tests were optional (e.g. “We can talk about what if any genetic
testing you are interested in. You do have some options depending on how much information
you want. Those are optional. Not mandatory”). Many health care providers (37% of visits)
then explained how a patient might use the information gained from prenatal genetic
screening:

Health care provider: Reasons why you would choose to do it — one, in case you
would terminate the pregnancy if you knew the baby would be challenged. Or two,
that you wanted to know so you could do lots of preparation. If you feel that those
don’t apply to you or you wouldn’t want to do any more testing because there is a
little bit of a risk of miscarriage, you could choose not to do the testing.

Health care providers frequently discussed choices made by “some women” or hypothetical
patients to review possible responses to screening results and to normalize a patient’s
feelings about whether or not she wanted prenatal genetic screening:

Health care provider: Some people really want to know anything and everything
that could be wrong. Some don’t. Some don’t want to know any of that. It is not
going to change the way they feel about the pregnancy and you know, sometimes it
will make them more nervous than anything else.

In our analysis, the conversational techniques of emphasizing that screening is a personal
choice, discussing how a patient might use screening results and normalizing patient’s
feelings about prenatal genetic screening were often used in tandem by providers.

Patients verbalized a variety of reasons for deciding for or against testing. Patients who
chose to have screening wanted to “make sure the baby’s healthy”, to reassure themselves
because of a family history of mental retardation, and to see the baby on the ultrasound (for
first trimester screening). Women who declined testing cited additional anxiety provoked by
testing (e.g. “It just adds too much stress”, “I’d rather not worry about it while I’'m
pregnant”), prior poor experiences with testing, and that they would not terminate a
pregnancy based on genetic testing results. Patients also reported considerable anxiety about
the idea of diagnostic testing. Many women had heard about testing from friends or family
members (e.g. “My cousin was telling me that when she was pregnant with her son the
doctor at the hospital she was at, they were going to stick something through her belly
button”). No women in the study chose invasive testing as a first line test, although some
women voiced that they would consider it if screening was abnormal.

Discussion

We found that the majority of health care providers offered, and the majority of patients
opted for prenatal genetic screening. Conversations ranged from brief mentions of screening
to extensive discussion of all College-recommended discussion topics. While health care
providers offered screening at the majority of visits, the lack of in-depth discussions by
many health care providers raises concerns that health care providers may not be obtaining
truly informed consent.
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Prior surveys of physicians have reported that 90-100% of obstetric health care providers
offer screening for fetal aneuploidy to their patients, which is consistent with our study
results.14-16 However, other studies of patient understanding of prenatal genetic screening
raise concerns about the content of health care provider counseling and patient
comprehension.>8-10.17 A qualitative study of 40 pregnant women with abnormal multiple
marker screens found that 63% had no clear understanding of the screening test they had
completed and thus had no idea how to interpret an abnormal result.®> A third-trimester
survey of 710 women who had completed genetic screening earlier in the pregnancy showed
that only 76% recalled correctly that prenatal genetic screening was an optional test, and
only 88% recalled having completed a screening test at all.18

The lack of patient understanding of screening options may be due in part to inadequate
health care provider counseling. While health care providers offered screening at 90% of
visits, few included all College-recommended topics in their counseling. In 1998, Bernhardt
observed health care providers counseling patients about multiple marker screening and
found that while 81% of health care providers discussed the screening process, only 20-40%
discussed the limitations of testing, the option of diagnostic testing, or the option of
pregnancy termination for positive results.8 Even after two decades of experience with
prenatal genetic screening our study found remarkably similar results.

Our finding that discussion of additional College-recommended topics does not influence
women’s screening choices is consistent with a recent finding by Kuppermann et al that use
of an interactive decision-support tool decreased screening uptake.1? It is possible that
instead of increasing screening uptake, comprehensive counseling instead allows women to
make choices more consistent with their own values and beliefs, which may result in lower
screening rates in populations where termination of pregnancy for anomalies is not
considered appropriate.

One reassuring finding was the general use of a nondirective approach to screening
conversations. Assisting women in making autonomous choices is one of the central tenants
of genetic counseling.#29-23 Health care providers accomplished this goal by emphasizing
that screening is optional, and by discussing the choices made by other women to normalize
a patient’s screening choices. We were further encouraged that the duration of visits was not
lengthened by discussions of prenatal genetic screening, and that even conversations
including more College-recommended topics had an average duration of 2.1 minutes
(compared to 0.9 minutes for inclusion of <2 topics).

One limitation of our study is the lack of discussion of cell-free fetal DNA screening by our
providers. Our institution does not offer cell-free fetal DNA screening as a routine screening
option for low-risk patients, and all patients who are candidates for cell-free fetal DNA
screening are first referred to genetic counseling. Cell-free fetal DNA screening was first
offered at our institution in March of 2012, and health care provider uptake of this option as
a first-line screening for high-risk women has increased gradually over time since that point.
Thus it is not surprising that none of our health care providers offered cell-free fetal DNA
screening as a first line test. A further limitation of the study is the possibility that health
care providers and patients modified their behavior due to the study recording. While the
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participants and health care providers were unaware of the topic under study, it remains
possible that conversations were more detailed (for the health care provider’s part) or less
forthright (for the patient’s part) than they otherwise would have been without observation.

The major strengths of our study include the large sample size, the direct observation of
visits rather than reliance on surveys or interviews, and the application of both quantitative
and qualitative analysis. However, because all of our observations were conducted at a single
academic center with primarily resident and midlevel health care providers, our findings
may be influenced by our predominantly urban population and provider distribution.

Our study shows that comprehensive counseling about prenatal genetic screening is possible
at first prenatal visits. While some health care providers kept to brief conversation scripts,
many providers were able to discuss advantages and disadvantages of screening, review the
type of results obtained by screening and how a patient might use them, discuss diagnostic
testing options and encourage women to make autonomous choices all without overly
lengthening the visit.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Box 1

Suggested Prenatal Genetic Screening Counseling

The American College of Obstetricians and Gynecologists recommends providing
information about the detection and false positive rates, advantages, disadvantages and
limitations of screening tests as well as the risks and benefits of diagnostic procedures to
patients so that they can make informed decisions.224 One possible framework for this
discussion includes:

Discuss the screening process including the need for ultrasound and blood
testing (for first trimester screening) or blood testing alone (for multiple marker
screening)

Review that the test screens for Down syndrome and Trisomy 18 (and open
neural tube defects if the multiple marker screen is offered) but does not test for
other birth defects or causes of developmental delay.

Clarify the difference between screening tests and diagnostic tests. Discuss the
type of results obtained from screening tests and the option of diagnostic testing
either as a first-line or confirmatory test.

Emphasize that testing is optional, encourage patients to reflect on their own
values and beliefs regarding screening.

Encourage patients to consider how they would respond to positive test results:
— Invasive diagnostic testing?
—  Termination of pregnancy if positive results are confirmed?

— Preparation of family and health providers to care for a child with special
needs?

Provide referral to genetic counseling if patients have further questions.
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