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Abstract
Objective— We tested whether adding interpretive labels (e.g., “negative test”) to prenatal genetic
screening test results changes perceived risk and preferences for amniocentesis.

Study Design— Women (N=1,688) completed a hypothetical pregnancy scenario via the Internet.
We randomized participants into two groups: high (12.5/1000) risk of fetal chromosomal problems
or low (2/1000) risk. After prenatal screening, estimated risk was identical (5/1000) for all
participants, but results were provided either alone or with interpretive labels.

Results— When receiving test results without labels, all participants react similarly. With labels,
participants receiving “positive” or “abnormal” results reported higher perceived risk (p<0.001),
greater worry (p<0.001), and greater interest in amniocentesis (57% vs. 37%, p<0.001) than those
receiving “negative” or “normal” results.

Conclusions— Interpretive labels for test results can induce larger changes to women’s risk
perceptions and behavioral intentions than numerical results alone do, creating decision momentum.
This finding has broad clinical implications for patient-provider communication.
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INTRODUCTION
Expectant couples face difficult decisions regarding prenatal screening for fetal chromosomal
problems. Research into the decision-making processes of parents-to-be regarding such tests
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is essential to facilitating informed choices. For example, research has assessed both how
prenatal screening tests are presented to patients and how they are discussed by health care
providers.[1,2] Research has also considered women’s attitudes regarding testing and
evaluated the degree to which women’s decisions whether to have screening tests are informed
and consistent with their own preferences.[3–7]. Beyond these considerations, however, it is
important to determine whether women are able, once a screening test is performed, to
understand the test results and incorporate that information into their decision making about
more invasive diagnostic tests such as amniocentesis.

Clinicians face a dilemma when considering how to present the results of prenatal screening
tests to patients. On the one hand, clinicians can introduce test results using labels such as
“negative” or “positive” to categorize the outcome. “Negative” results emphasize (albeit
somewhat counter-intuitively) that the test represents good news (i.e., a final risk estimate that
is lower than either the a priori risk or a pre-defined threshold), while a “positive” result implies
bad news. In such discussions, the absolute magnitude of the risk may be discussed, but only
secondarily. Alternately, clinicians can discuss test results without interpretive labels, instead
emphasizing quantitative risk estimates. Doing so stresses the size of the final risk estimate
while minimizing whether it is higher or lower than either initial or threshold risk levels.

In this study, we tested whether introducing screening test results with interpretive labels
influences perceptions of fetal risk and/or interest in amniocentesis. To do so while controlling
for variations in individual family risk factors, we used a randomized controlled trial (RCT)
design to systematically vary how test results were described in a short vignette presented to
women participating in a larger Internet-administered survey on preferences regarding children
and birthing.

MATERIAL AND METHODS
Overview of Study Design

Each participant was asked to imagine being 4 months pregnant and speaking with her
physician regarding prenatal screening tests for fetal chromosomal problems. We randomly
varied both initial risk status and the format of the hypothetical test results and then assessed
participants’ risk perceptions and behavioral intentions. This design received Institutional
Review Board exempt status approval as anonymous survey research.

Participants
Study participants were women 18–50 years old who were drawn from a panel of Internet users
administered by Survey Sampling International (SSI) and who voluntarily agreed to receive
invitations to fill out questionnaires. Email invitations were sent to a stratified random sample
of panel members with the goal of approximating the U.S. census on education level, race, and
income in the final subject pool. To ensure demographic diversity (but not representativeness)
and offset large expected variations in response rates (especially for African-Americans and
Hispanic-Americans), we established target response levels for each racial/ethnic group. We
also drew three distinct age samples within each race (one-third ages 18–30, one-third ages
30–39, and one-third ages 40–50) to offset lower response rates from younger sample members.
The number of email invitations in each demographic sub-sample was dynamically adjusted
until all quotas were achieved. Upon completion, participants were entered into a drawing
administered by SSI for cash prizes totaling $10,000.

Intervention
Our scenario was designed so that the estimated risk of fetal chromosomal problems, based on
the results of the screening test, was identical for all study participants. However, we used a 2
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× 3 factorial RCT design (Figure 1) that varied both the pre-test risk and whether or not the
discussion of the test result included labels.

At the start of the hypothetical scenario, participants were asked to imagine that they and their
partner were discussing prenatal screening tests with their health care provider. Each
participant was then told that, based on their age and family history, the risk of chromosomal
problems with the fetus was either “high” (defined as 12.5 out of 1000) or “low” (defined as
2 out of 1000).

The scenario then described a blood test that could help to clarify the risk of chromosomal
problems. Participants rated their pre-test perceptions of the risk of chromosomal problems
and their interest in having the blood test. All participants who indicated a desire to take the
blood test, regardless of initial risk status, were then informed that the test had been performed
and that it indicated an overall risk of 5 in 1000. Thus, all “low risk” women received test
results showing increased risk, while all “high risk” women received results showing decreased
risk. We used a 5 in 1000 risk because it equals the approximate risk of miscarriage from
amniocentesis (as discussed later in our scenario) and because it is often used as the threshold
for separating “screen negative” from “screen positive” results. We wanted to see whether
other factors, such as the addition of interpretive labels, could bias women’s responses to risk
estimates that are right at the tipping point for decision making.

The main experimental manipulation involved varying the format used to present these test
results. One-third of our participants were simply informed that the test results indicated a 5
in 1000 risk of fetal chromosomal problems. A second group, however, had their test results
preceded by an interpretive label. These participants were first told that the test had come back
“positive” (or “negative”) and that this meant that they were at increased (decreased) risk of
fetal chromosomal problems. Only on the next page of the scenario were they then provided
with the 5 in 1000 post-test risk estimate. To extend our investigation to other types of
interpretive labels, a third group received a similarly structured presentation that substituted
the labels “abnormal” and “normal” for “positive” and “negative.” All groups then read
information about amniocentesis, including the fact that the procedure carries a 5 in 1000 risk
of miscarriage. Participants then completed a series of outcome measures and demographic
questions. As part of the larger birthing survey, participants also reported whether they had
ever given birth or undergone a triple- or quad-screen test before.

We presented all risk estimates as proportions with a denominator of 1000 because research
on individual numeracy shows that many people, even those with substantial education,
misinterpret risk statistics that utilize varying denominators (e.g., believing a 1 in 384 risk as
larger than 1 in 112 risk).[8,9] Furthermore, using the larger 1000 person denominator
minimized the number of fractional numerators that our participants had to interpret.

Pre-Test Measures
We measured pre-test risk perceptions using two questions: “How likely is your fetus to have
a chromosome problem?” and “How worried would you be about the risk of fetal chromosome
problems?” Participants indicated their responses on 7-point scales, where 0 meant “not at all
likely (worried)” and 6 meant “extremely likely (worried).” We then assessed interest in the
screening test using a four point scale, with responses defined as “Definitely No,” “Probably
No,” “Probably Yes,” and “Definitely Yes.” We dichotomized this variable, with participants
answering “No” skipping to the end of the survey and those answering “Yes” continuing on.
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Post-Test Measures
After participants read the hypothetical test results, we repeated our measures of risk
perceptions and then asked a series of questions about attitudes towards amniocentesis. One
question asked the women whether they thought they would want to have amniocentesis done
(again using a four-point scale), while a second asked participants to rate “How good of a
choice does having amniocentesis seem to you” on another 7-point scale from “a not at all a
good choice” to “an extremely good choice.”

Hypotheses
We expected that our manipulation of initial risk status would influence risk perceptions before
the screening test. Thus, we predicted that women who were told that they had a “high” risk
of 12.5 in 1000 would have greater perceived likelihood of chromosomal problems, greater
worry about chromosomal problems, and greater interest in undergoing the blood screening
test than women who were told a “low” risk of 2 in 1000.

As noted above, all participants who agreed to undergo the hypothetical blood screening test
received identical post-test estimates of the risk of fetal problems: 5 in 1000. We hypothesized
that all participants would change their beliefs in response to this new information, with
members of the low initial risk group showing increased perceived risk and worry and the high
initial risk group showing the opposite pattern. Predicting the magnitude of change, however,
is complicated. Rationally, post-test outcome measures for all subjects should converge
towards the same point, but “anchoring” effects[10] could reduce participants’ responsiveness
to the change in risk estimates.

In our conditions in which post-test risk estimates were introduced by interpretive labels such
as “normal” or “positive,” we hypothesized that this small addition would nonetheless be
sufficient to amplify any observed changes in women’s beliefs and behavioral intentions.
Because inclusion of labels tends to emphasize the good or bad nature of the test outcome, we
thought that such presentations could lead some women to make decisions based on whether
the test shows an improvement or decrement in risk, rather than on the absolute risk level that
is more central to informed decision making. We therefore hypothesized that formerly “low”
risk women receiving “positive” or “abnormal” results would, on average, perceive more risk
of fetal chromosomal problems, be more worried, and be more interested in amniocentesis than
formerly “high” risk women receiving “negative” or “normal” results, even though the true
post-test risk was the same for all.

Statistical Analysis
We utilized chi-square tests of proportions to test whether test result format or initial risk status
affected willingness to undergo either the blood screening test or amniocentesis. We also used
t-tests to compare pre- and post-test risk perceptions, as well as our attitudinal measures, across
conditions. We also performed subgroup analyses to assess the influence of demographic and
experience variables on the observed effects. All analyses were performed using STATA 8.

RESULTS
A total of 1,785 women reached the survey website and viewed the first content page. Of these,
10 were excluded for reporting ages outside of the requested sample range and 87 failed to
complete the relevant sections of the survey. Our analyses focus on the remaining 1,688
participants (94.5%).

Sample mean age was 35 (range 18–50) and, of the 1,627 who reported racial and/or ethnic
background information, 84% described themselves as Caucasian, 14% African-American and
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13% Hispanic (any race). We observed a wide range of educational achievement, with 29%
having completed a Bachelor’s or higher college degree but also 20% with only a High School
education or less. Most (64%) reported being parous, and 25% reported prior experience with
prenatal triple- or quad-screen tests. As expected given our RCT design, there were no
significant variations in sample demographics across the experimental conditions.

Pre-Test Risk Perceptions
Our measures of pre-test risk perception showed that our manipulation of pre-test risk worked
as planned: Women who were initially randomized to the high risk condition perceived
significantly higher risk of chromosomal problems than those randomized to the low risk
condition (M=2.53 vs. 1.29, t=17.37, p<0.001). They also worried more about fetal
chromosomal problems (M=3.43 vs. 2.14, t=13.82, p<0.001) and were more interested in the
blood screening test (84.7% vs. 80.3%, χ2(1)=5.61, p=0.018).

Post-Test Risk Perceptions
A total of 1,387 women (82.5%) indicated interest in the screening test, continued in the survey,
and viewed test results indicating a 5 in 1000 risk of fetal problems. Analyses showed no
significant differences among respondents who received the surveys with “positive/negative”
labels versus those with “abnormal/normal” labels on any of the post-test outcome measures
(all p’s>0.23). We have therefore collapsed these groups, and all subsequent analyses simply
compare label versus no-label conditions.

Viewing the test results did change women’s perceived risk from their pre-test levels in all
groups. For example, among women who received test results without labels, worry increased
from 2.16 to 3.01 (t=5.30, p<0.001) for women in the low initial risk group while decreasing
from 3.33 to 3.07 (t=−1.42, p=0.16) among women in the high initial risk group.

More importantly, however, our results show a distinct interaction between our labeling and
pre-test risk manipulations. As shown in Table I, when women receive risk estimates without
any type of label, their reaction to this information is not significantly influenced by whether
the test results raised or lowered their risks. Women initially told that they were in the low risk
group had very similar post-test risk perceptions as those previously told that they were in the
high risk group.

By contrast, when the test results were accompanied by an interpretive label, women’s reactions
were magnified and significantly influenced by whether the test results raised or lowered their
risks. As shown in Table II, women in the low pre-test risk group who received test results
described as “positive” or “abnormal” perceived a significantly higher likelihood of fetal
chromosomal problems and were significantly more worried than women in the high pre-test
risk group who received test results labeled as either “negative” or “normal.” In other words,
our participants responded differently to the 5 in 1000 risk when that risk information was
accompanied by one of the labels. In fact, we observe significant differences among
participants in all three age groups and regardless of prior birth or prenatal testing experience.

Impact on Amniocentesis Decisions
The effect of adding interpretive labels also influenced our participants’ behavioral intentions.
In the no-label condition, pre-test risk status had no effect on either intention to have
amniocentesis done (Figure 2, left side) or ratings of amniocentesis as a good choice (Table
I). Adding interpretive labels, however, led to significant differences in both the percentage of
women suggesting that they would pursue amniocentesis (Figure 2, right side) and their
assessment of the quality of that option (Table II). Similar significant patterns were observed
in subgroup analyses of nulliparous women versus parous women, as well as among those with
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and without prior prenatal testing experience. Participant age did mediate the effect to some
extent, with the strongest effect of labels observed among women 30–39 years old.

COMMENT
In purely rational terms, decisions regarding invasive tests such as amniocentesis should be
based on the estimated risk of fetal problems generated from the screening test and each
couple’s personal preferences. While research suggests that women can effectively incorporate
such risk information into their decision making,[11] decisions regarding amniocentesis are
influenced by the a priori risk level,[12] and do not appear to always correlate clinically with
the test results received.[13,14] Of course, personal beliefs also influence decisions about
invasive testing, including confidence that the results would not change behavior, mistaken
beliefs that “negative” screening test results imply no risk,[15,16] and failures of the screening
test to reassure.[15]

In addition to these factors, however, the format used to present screening test results to women
appears to directly impact decision making. While earlier research suggested that presenting
risk estimates in numerical format increased comprehension,[17] our results suggest that the
seemingly innocuous practice of labeling a screening test result as “negative/positive” or
“normal/abnormal” can influence decision making even when numerical risk information is
also available. In our hypothetical scenario, the post-test risk of fetal chromosomal problems
was identical for all participants, and the risk perceptions and behavioral intentions of women
who received their test results without interpretive labels appropriately reflected that fact. Yet,
labeling the same test results as “positive” or “abnormal” led women to perceive more risk and
have greater interest in amniocentesis than women receiving results labeled “negative” or
“normal.” These study participants displayed a type of decision momentum, making
subsequent decisions based more on whether the risk had increased or decreased than on its
absolute level.

Our findings are consistent with recent research showing that people’s intuitive perceptions of
risk may differ from their objective beliefs about the likelihood of occurrence.[18] For example,
people shown the numerical chance that a surgery would be successful were more optimistic
when the risk estimate was explained as the result of risk-decreasing reasons (e.g., a simple
surgery) versus risk-increasing reasons (e.g., poor blood flow).[19] Like reasons, interpretive
labels carry many meaning-laden associations that may bias reactions to quantitative risk
information. There is also growing evidence that emotional responses to risk information may
mediate cognitive risk perceptions, shape behavior independently, or both.[20–22]

Although our results are based on a hypothetical scenario, they suggest that obstetricians and
genetic counselors should be cautious about providing verbal interpretations of prenatal
screening test results to patients. Helping couples understand their test results is a challenging
task, and it is only natural to want to facilitate comprehension by verbally interpreting the
meaning of quantitative data for patients. Labels such as “normal” or “positive” are easy to
grasp, and it seems counter-intuitive that using such terms could do anything but help. Yet,
informed decision making about prenatal screening requires thoughtful consideration of
personal values, possible outcomes, and risk-benefit tradeoffs.[2,7,16,23] Interpretive labels,
however, are directive, especially when provided by “expert” medical professionals. They
encourage binary categorization of outcomes as either good or bad while inhibiting patients’
ability to integrate the test results within the context of their personal preferences. Over- and
under-use of follow-up testing may then result.

Our research has several limitations. First, even though we achieved significant demographic
diversity, our survey used an Internet sample which may be non-representative in unidentified
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ways (e.g, oversampling people who like taking surveys). However, we never intended to
achieve a truly representative sample, opting instead to focus on ensuring internal validity by
using an RCT design. Furthermore, our previous research using this panel has shown that
Internet survey responses closely match those of representative samples.[24] Second, our
scenario was entirely hypothetical, and the reactions of actual mothers-to-be may differ. We
do not claim that our estimates of perceived risk and intentions to pursue amniocentesis
correspond to those of patient populations. In fact, the hypothetical nature of our task may
explain why participants’ risk perceptions reacted strongly to the test results even in the absence
of interpretive labels, in contrast to prior research showing strong effects of the a priori risk
on post-test behavior.[12] Nevertheless, our experimental results suggest that interpretive
labels amplify reactions to test results, changing both beliefs and behavioral intentions. In fact,
the emotionally-charged nature of discussions of actual screening tests may make real mothers-
to-be even more sensitive to interpretive labels than our survey participants were.

While this study focused on prenatal screening, our findings have broad clinical implications
for how test results of all types should be discussed with patients. If people automatically
translate quantitative test results into simpler “gist” interpretations, then supplementing test
reports with interpretive labels may be counterproductive. Adding labels induces people to
think in terms of broad categories at times when more detailed consideration of the specific
test results may be what is required for informed decision making.
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Figure 1.
Experimental design
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Figure 2.
Effect of interpretive labels on interest in amniocentesis
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Table I
Perceptions and beliefs of women receiving numerical risk estimates without interpretive labels

Pre-Test Risk
Low High p-value

Perceived Likelihood of Fetal Chromosomal
Problems

1.98 (1.22) 2.08 (1.50) 0.44

Worry about Risk of Fetal Chromosomal Problems 3.01 (1.81) 3.07 (1.88) 0.74
Rating of Amniocentesis As a “Good Choice” 3.08 (2.01) 3.07 (2.05) 0.95

Notes: Table reports mean (s.d.) ratings on 7-point (0–6) scales and the significance of associated t-tests. Final risk estimates after testing were identical
(5 in 1000) in all conditions.
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Table II
Perceptions and beliefs of women receiving risk estimates introduced by interpretive labels

Pre-Test Risk
Low High p-value

Perceived Likelihood of Fetal Chromosomal
Problems

2.38 (1.35) 1.81 (1.34) <0.001

Worry about Risk of Fetal Chromosomal Problems 3.43 (1.68) 2.80 (1.89) <0.001
Rating of Amniocentesis As a “Good Choice” 3.39 (1.93) 2.66 (2.01) <0.001

Notes: Table reports mean (s.d.) ratings on 7-point (0–6) scales and the significance of associated t-tests. Final risk estimates after testing were identical
(5 in 1000) in all conditions. Test results were also described as either “positive” or “abnormal” when pre-test risk was low and “negative” or “normal”
when pre-test risk was high.
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