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Abstract

Introduction—Prenatal ultrasounds often yield indeterminate (incomplete or minor abnormality)
findings with limited clinical utility. We evaluate impact of indeterminate findings on maternal
anxiety.

Methods—A single-U.S.-center prospective cohort study administered the Perinatal Anxiety
Screening Scale (PASS; control mean = 13.4; > 20 denotes clinically significant anxiety) before
and after prenatal ultrasounds in February-May 2017. Ultrasound reports were coded as: hormal,
indeterminate; or major abnormality. Primary outcome was anxiety after indeterminate vs. normal
ultrasounds. Secondary outcomes included anxiety change from pre-to-post-ultrasound and
relative to women’s characteristics. Linear regression adjusted for confounders.

Results—Of 286 ultrasounds, 51.0% were normal, 40.5% indeterminate (22.0% incomplete;
18.5% minor abnormality), and 8.0% major abnormalities. Indeterminate findings were unrelated
to age, race, parity, infertility, or psychiatric history, but associated with gestational age (26.6%/
45.0%/52.5% for first/second/third trimesters; p < 0.001), and obesity (48.8 vs. 37.0%; p = 0.031).
Pretest anxiety was highest in second/third trimesters (p = 0.029), and in subjects aged age = 24 or
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younger(p < 0.001), with a history of anxiety (p < 0.001),) or with prior pregnancy loss (p =
0.011). Mean anxiety score decreased pre-to-posttest across all groups. Indeterminate findings
were associated with higher PASS scores than normal findings: pretest 20.1 vs. 16.4 (p = 0.026)
and posttest 16.9 vs. 12.2 (p = 0.009; adjusted-p = 0.01). Versus normal ultrasounds, incomplete
findings were associated with higher post-ultrasound anxiety (p = 0.007; adjusted-p = 0.01) and
smaller decreases from pre-to-posttest (adjusted-p = 0.03), whereas minor abnormalities had
higher pretest anxiety (p = 0.029) with larger pre-to-posttest decreases (adjusted-p =0.010).

Discussion—Indeterminate ultrasounds, especially incomplete findings, are associated with
significantly higher anxiety than normal findings, suggesting need for evidence-based counseling,
management and strategies for decreasing number of indeterminate results.
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Introduction

Nearly 4 million pregnant women in the United States undergo prenatal ultrasounds each
year (Silvestri et al. 2016). Since its addition to routine prenatal care, fetal imaging has
become integral to the psychosocial, phenomenological, and medical conceptions of
pregnancy. While two screenings are currently recommended for uncomplicated gestations,
usage has increased considerably, with insurance data indicating an average of five
ultrasounds per low-risk pregnancy (Practice bulletin no. 175: Ultrasound in pregnancy
2016; O’Keeffe and Abuhamad 2013).

The impact of prenatal ultrasounds on maternal anxiety has been studied since the early
1980s (Robinson et al. 1984). Normal findings on ultrasound are thought to reduce maternal
anxiety by providing reassurance and promoting bonding, whereas major abnormalities have
been understandably associated with increased anxiety (Kaasen et al. 2017). Unfortunately,
anxiety symptoms, as assessed by validated screening instruments, are independently
associated with adverse outcomes, from fetal demise in utero and preterm delivery to
postpartum depression and impaired childhood development (Pesonen et al. 2016; Staneva et
al. 2015). Anxiety disorders are the most common psychiatric conditions among women,
and may affect 6.6-21.7% of gravidae (Somerville et al. 2014). Identifying modifiable risk
factors impacting women’s anxiety during pregnancy may lead to improved symptom
management and reduction of associated complications.

Maternal anxiety appears to be higher with a major abnormality that has an uncertain
prognosis than with a major abnormality for which the outcomes and plan of care are well
defined (Aite et al. 2011). For example, women diagnosed with fetal cystic adenomatoid
malformation, with its unpredictable and wide-ranging outcomes, have higher anxiety than
women diagnosed with congenital diaphragmatic hernia, a well-defined, but more severe,
condition.

Meanwhile, advancing technology has drastically increased sensitivity for minor fetal
abnormalities, and anatomy protocols have become more detailed over time (Practice
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bulletin no. 175: Ultrasound in pregnancy 2016). Likewise, increased rates of obesity have
made incomplete ultrasounds more common (Pasko et al. 2016). Notably, both minor
abnormalities and incomplete ultrasounds add uncertainty to an overall favorable prognosis,
and thus may be considered ‘indeterminate’ (Hurt et al. 2014). Conservative estimates
suggest there may be 700,000 or more indeterminate ultrasounds annually in the U.S.; their
impact on maternal anxiety, however, is unknown (Silvestri et al. 2016; Viaux-Savelon et al.
2012). We hypothesize that indeterminate ultrasound findings, whose clinical value may be
limited, are associated with significantly higher maternal anxiety than normal findings.

The Pregnancy Outcomes, Mother’s Mood, and Sonograms (PrO MoMS) Study is a
prospective cohort study of pregnant women presenting for scheduled prenatal ultrasounds at
the Johns Hopkins Hospital prenatal ultrasound suite between February and March 2017.
The Johns Hopkins University Institutional Review Board approved this study (#00116293).
Eligibility required current pregnancy at any gestational age, English proficiency, 18 years of
age or older, and arrival on time for scheduled appointment. Women presenting for any non-
emergent, outpatient maternal fetal medicine ultrasound, including routine dating/viability,
first trimester or anatomy screening, and specialized/targeted ultrasounds (e.g., cervical
length, interval growth) were eligible. Convenience sampling was used depending on
availability of research staff with consecutive recruitment of presenting patients while staff
were available.

Women meeting eligibility criteria were recruited consecutively with a standardized script
during ultrasound registration. Demographics of women who declined to participate were
collected to compare with participants. All subjects provided written informed consent and
were assigned a random ID number prior to participating. Code sheets with random 1Ds and
corresponding patient IDs were stored in a secure lockbox. Participants received packets
with their informed consent documents, a pretest questionnaire assessing demographics,
pregnancy and anxiety risk factor history, and a pre-ultrasound Perinatal Anxiety Screening
Scale (PASS) form.

The Perinatal Anxiety Screening Scale (PASS) is validated specifically for identifying
clinically problematic anxiety (score = 21) in antenatal and postpartum populations
(Somerville et al. 2014, 2015). The PASS takes approximately 6 min to complete and
includes 31 questions assessing anxiety domains of (1) acute anxiety and agjustment, (2)
general worry and specific fears, (3) perfectionism, control and trauma, and (4) social
anxiety (see supplemental file). Each item measured presence and severity of symptoms with
a Likert scale, ranging from “not at all” (zero points), “sometimes” (one point), “often” (two
points), and “almost always” (three points). The PASS is intended to be a durable measure of
anxiety over the course of a month. Thus, we considered a 3-point difference between pre-
and-post ultrasound PASS scores to be clinically meaningful because it represents a change
from one extreme to the opposite extreme within one item or a change in up to three
different items over a short period of time during which scores would be expected to remain
stable. Pilot data (n = 76) were collected and analyzed to determine target sample size. For
90% power to detect a 3-point difference in PASS score, using standard deviations from
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validating studies, a two-sided test, p-value 0.05, and assuming 70% completion of post-
ultrasound PASS/posttest, a minimum total sample size of 150 participants was required.

With the exception of adding the screening instrument, the ultrasound appointment
proceeded without changes to the standard practices of the unit, including routine review of
findings and counseling by sonographers, with additional counseling by the supervising
maternal fetal medicine specialist when indicated. At the conclusion of the appointment,
participants received the post-ultrasound PASS form and a qualitative posttest. Participants
were instructed to complete and submit the forms in sealed lock-boxes located throughout
the suite. See Fig. 1 for study flow diagram. Pretests, posttests, and PASS forms were then
collected and the de-identified data were entered into a secure web application for building
and managing online surveys and databases (REDCap).

The range of possible ultrasound findings was discussed in advance by investigators, and
categories of findings were defined as normal, indeterminate, or major abnormality (see Box
1). Findings were deemed indeterminate if they were either incomplete or noted minor
anomalies or anatomic variants of uncertain clinical significance. Using participant
identifiers recorded on the secure code sheet, an experienced sonographer and study
investigator then reviewed the finalized ultrasound reports for the index ultrasounds.
Findings were coded by verbatim text and pilot data were reviewed to confirm inter-observer
agreement of categorization. For concurrent findings, the more clinically severe category
was selected (e.g., if both minor and major abnormalities were noted, the study was coded as
major abnormality; if incomplete and minor abnormalities were noted, the study was coded
as a minor abnormality). Reports were also surveyed for additional clinical data, including
indication for the ultrasound, pregnancy dating and complications, and women’s
comorbidities and pregnancy history. Data were then entered into REDCap and then
questionnaire and PASS data were correlated with ultrasound findings using secure code and
random IDs. For women who participated more than once, only their first ultrasound and
corresponding survey responses were included in the analysis.

The primary outcome is post-ultrasound anxiety scores for women with indeterminate
findings as compared to women with normal findings (control). Pre-ultrasound anxiety as
well as the difference between pre-and-post-ultrasound anxiety scores contextualizes the
posttest PASS scores and helps to better characterize the phenomenon of anxiety related to
prenatal ultrasounds. Sub-analysis stratified indeterminate findings as either incomplete or
minor anomaly and compared indeterminate findings to major abnormalities. Secondary
outcomes included: analysis of pre-and-post-ultrasound anxiety scores as a function of age,
trimester, and history of mood disorders or pregnancy loss. Qualitative data were assessed
pre-and-post-ultrasound and will be reported elsewhere.

Differences between groups were assessed using ANOVA for continuous variables and chi-
squared tests for count variables. A p-value < 0.05 was used to define statistical significance
and all t-tests were two-tailed. Overall and pairwise linear regressions were performed,
adjusting for potential confounders including age, trimester, psychiatric history, race, body
habitus, parity and fertility history. Analysis was performed with Stata (Version 14).
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A total of 286 women participated (Fig. 1). Mean age was 30 + 5.5 years, similar to non-
participants (p = 0.810). While overall participation was > 80%, white women had a higher
participation rate than women from other racial groups (p < 0.001). Table 1 shows
demographics and distribution of ultrasound findings. Of 286 ultrasounds, 146 (51.0%) were
normal, 116 (40.5%) were indeterminate (22.0% incomplete; 18.5% minor abnormalities),
and 25 (8%) had major abnormalities. Women with normal findings were most likely to
complete posttests (82.1%), vs. women with indeterminate findings (72.4%) or major
abnormalities (58.3%; p < 0.001). Distribution of ultrasound findings (normal,
indeterminate, and major abnormalities) was unrelated to age, race, parity, history of mood
disorders or infertility. However, the proportion of ultrasounds with indeterminate findings
increased significantly with gestational age (26.6% in first trimester, vs. 45.0% in second
trimester and 52.5% in third trimester; p < 0.001). Indeterminate findings occurred more
commonly among obese vs. non-obese participants (48.8 vs. 37.0%, p = 0.031); this
difference was, driven by incomplete ultrasounds (31.4 vs. 18.0%), with minor abnormalities
similar between groups (17.4 vs. 19.5%).

According to documented billing codes, 62/65 women undergoing follow-up for prior
indeterminate findings (32/34 with prior incomplete studies and 30/31 with prior minor
abnormalities) correctly identified “follow-up for prior incomplete or minor abnormalities”
as the indication for their current ultrasound on pretests. Several women also indicated that
they were currently undergoing follow-up ultrasounds despite absence of “follow-up” as a
billed indication for their study. When patient-reported “follow-up” indications were
included, 96/261 (36.8%) of all women with either normal or indeterminate findings on
index ultrasound were undergoing follow-up for prior indeterminate findings. Compared to
women with normal results, women with indeterminate findings had more prior official
maternal fetal medicine ultrasounds (mean 2.3 vs. 1.7, not counting any office, emergency
department or triage ultrasounds; p = 0.004), and were more likely to be undergoing follow-
up for a prior indeterminate result (49.1 vs. 26.7%; p < 0.001). Within the indeterminate
group, women with minor abnormalities had slightly more prior ultrasounds on average,
although prevalence of prior indeterminate findings was similar for women with minor
abnormalities and incomplete findings (48.1 and 55.6%, respectively).

In this population, 70/286 (24.5%) of women had clinically significant anxiety (PASS > 20)
on pretests compared to 33/218 (15.1%) on posttests. Pretest and posttest PASS scores
according to finding category are shown in Table 2. Mean anxiety scores were higher on
pretests than on posttests across all finding categories; this difference reached statistical
significance for the overall population (p = 0.001) and for women with normal findings (p =
0.002). Compared to normal findings, indeterminate findings were associated with
significantly higher anxiety both before (p = 0.026) and after the ultrasound (p = 0.009),
with posttest anxiety remaining significantly higher than for the normal group after adjusting
for potential confounders: trimester, age, psychiatric history, race, parity, body habitus, and
fertility history (p = 0.01). Sensitivity analyses excluding women who did not complete
posttests did not substantially affect magnitude or significance of pretest or post-pretest
group comparisons.
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Major abnormalities and indeterminate findings were associated with similar pretest and
posttest anxiety scores. On sub-analysis of indeterminate findings, posttest anxiety was
higher (p = 0.007; p-adjusted = 0.01), and pre-to-posttest decrease in anxiety was smaller for
incomplete compared to normal ultrasound findings (p-adjusted = 0.03). Minor
abnormalities were associated with higher pretest anxiety (p = 0.029) than normal findings
and had significantly larger pre-to-posttest decrease in anxiety compared to incomplete
findings (adjusted-p = 0.01).

On PASS sub-scale domains (1- acute anxiety and adjustment, 2- general worry and specific
fears, 3- perfectionism, control and trauma, and 4- social anxiety), Sect. 1 was most affected
by ultrasound results. Mean posttest sub-scale scores for acute anxiety and adjustment
demonstrated stepwise increases, from 5.5 after normal findings, 7.6 after indeterminate
findings, and 8.8 after major abnormalities (p = 0.006 for trend across all groups).
Indeterminate findings were associated with higher pretest anxiety than normal ultrasounds
in Sects. 1 (p = 0.028) and 3 (p = 0.049). Indeterminate findings were associated with higher
posttest scores than normal ultrasounds in Sects. 1 (p = 0.006), 2 (p =0.041) and 3 (p =
0.025). Within the indeterminate group, minor abnormalities were associated with higher
pretest anxiety in Sect. 3 (p = 0.042), while incomplete findings were associated with higher
posttest anxiety in Sects. 1 (p = 0.009), 2 (p = 0.007) and 3 (p = 0.037). When comparing
pre-to-posttest differences, incomplete findings were associated with negligible change in
Sect. 2 (p = 0.020), and minor abnormalities were associated with larger decreases in Sect. 4
(p = 0.025).

Table 3 shows PASS scores before and after ultrasounds for relevant characteristics. Women
with normal or indeterminate findings who were undergoing follow-up for prior
indeterminate findings had higher pretest anxiety (p = 0.028) and greater differences
between pre-and-posttests than women with routine indications for the study (p < 0.001).
Pretest scores for women with prior indeterminate findings were similar for women who did
and who did not complete posttests. Mean pretest anxiety increased with gestational age
from first through third trimesters (p = 0.029). Posttest anxiety was also lower in the first
trimester (p = 0.041). Women < 24 years had significantly higher pretest and posttest
anxiety, and larger differences between pre-and-posttests, than women 25-33 and = 34.
Nulliparas and multiparas had similar pretest anxiety, however nulliparas had larger
decreases in pre-to-posttest anxiety (p < 0.001). Compared to women without psychiatric
history, women with anxiety or anxiety plus depression had higher mean PASS scores on
pretests and posttests (all p < 0.001). Finally, prior pregnancy loss was associated with
higher anxiety before and after ultrasounds, and smaller pre-to-posttest decrease in anxiety
compared to women without a prior loss.

Discussion

This study found significantly higher anxiety in pregnant women after indeterminate
ultrasounds when compared to women with normal results (adjusted-p = 0.01). This
difference was not only statistically significant but also clinically meaningful, with over a
four-point difference on a scale for which three points represents a clinically meaningful
increment. Mean anxiety scores were higher before ultrasounds and lower afterward across
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all finding categories, however this trend does not demonstrate that ultrasound decreases
anxiety per se (Da Silva et al. 2012; Kowalcek et al. 2003; Simd et al. 2018). Posttest scores
after normal findings were significantly lower than pretest scores (p = 0.002) and
comparable to the control group of pregnant women in validating studies (12.2 vs. 13.4).
Indeed, ultrasounds may start affecting anxiety in anticipation of the study, with return to
baseline following normal findings. (Harpel 2008)14. Conversely, women undergoing
follow-up for indeterminate findings had mean pretest scores above the threshold for
psychiatric impairment (score > 20) and significantly higher pretest and posttest anxiety than
women without prior indeterminate results (p = 0.006 and p = 0.028; see Table 3). Clinically
significant anxiety was also twice as common after indeterminate findings vs. normal results
on the current ultrasound. Critically, adverse obstetric outcomes increase with degree of
anxiety symptoms as measured by scales such as the PASS, suggesting that increasing
symptoms even for women with anxiety levels within normal limits may be harmful.

Longitudinal studies of women with major fetal abnormalities show that post-ultrasound
increases in anxiety may be sustained through pregnancy, and even postpartum (Anne
Kaasen et al. 2017; Titapant and Chuenwattana 2015). Whether higher posttest anxiety
related to indeterminate findings is sustained or sufficient to affect clinical outcomes remains
unknown, as this study lacks long-term follow-up. However, higher pretest and posttest
anxiety among women undergoing follow-up for prior indeterminate findings suggests that
these anxiety changes may persist. Higher anxiety before indeterminate findings on the
index ultrasound may also reflect this group being nearly twice as likely to have prior
indeterminate findings as women with normal results (49.1% vs. 26.7%; p < 0.001).
Likewise, mean pretest anxiety was higher than posttest anxiety for major abnormalities:
while posttest anxiety may be underestimated by greater loss-to-follow-up (Table 1), this
trend may also reflect an exacerbation of pretest anticipatory anxiety and a high frequency of
prior abnormal or indeterminate findings (19/25, 76%). Higher loss-to-follow-up among
those with indeterminate vs. normal and major abnormalities vs. indeterminate also
highlights the possibility of higher anxiety among those who did not complete posttests,
suggesting that actual differences in pre-to-posttest anxiety between groups may have been
even greater than captured in our data.

This prospective study utilized a validated survey instrument specifically for anxiety in
pregnancy and included a large sample size relative to similar studies. To date, research on
maternal anxiety related to prenatal ultrasounds has focused on women with either normal
findings or major abnormalities. To our knowledge, the impact of incomplete ultrasound
findings on maternal anxiety has not been studied. Meanwhile, a few small, qualitative
studies have evaluated the effect of specific minor abnormalities on anxiety; participants in
those studies, however, are selected retrospectively, often remote from the index ultrasound,
compromising their ability to shed light on acute anxiety changes (Ahman et al. 2010;
Carolan and Hodnett 2009; Cristofalo et al. 2006; Murphy and Phillippi 2015; Oscarsson et
al. 2015; Viaux-Savelon et al. 2012). To strengthen the conclusions of this study, future
investigations should assess anxiety at more points in time, for example at prior and
subsequent office visits, particularly as magnitude of baseline anxiety may affect
ultrasounds’ impact.
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Formalizing the category of ‘indeterminate’ findings, in which uncertainty is imposed on an
otherwise reassuring ultrasound by incomplete visualization or anatomic variations, is a
novel contribution of this study. Though minor abnormalities and incomplete findings may
affect anxiety differently, both may have adverse effects. This classification captures an
array of findings which may be of limited utility to clinicians yet disproportionately
anxiogenic for patients, potentially generating unmet needs for counseling and support. To
illustrate, women with indeterminate findings had pre-and-post-ultrasound anxiety
comparable to that of women with major abnormalities despite vastly different prognoses,
though our sample size was underpowered for relatively rare major abnormalities. This trend
has been observed among women presenting with abdominal pain and/or vaginal bleeding in
early first trimester: non-viable pregnancies and uncertain diagnoses (e.g., unknown location
or uncertain viability) had similarly high anxiety immediately post-ultrasound (Richardson
et al. 2017). On follow-up 4872 h later, anxiety remained equally high with uncertain
diagnoses but decreased significantly with non-viable pregnancies. This finding is consistent
with significantly increased anxiety after incomplete ultrasounds in our study (adjusted-p =
0.01), as they may represent greater uncertainty than specific minor abnormalities,
illustrating a key disconnect between clinical prognosis and maternal anxiety response.

In this study of over 280 maternal fetal medicine ultrasounds 41% were indeterminate: 22%
incomplete and 19% minor abnormalities. Historically, just 5% of pregnancies were thought
to be affected by minor fetal abnormalities, possibly due to less advanced ultrasound
technology (Practice bulletin no. 175: Ultrasound in pregnancy 2016; Viaux-Savelon et al.
2012). A recent retrospective review of 16,300 anatomy surveys in a high-volume academic
center found 13.2% were incomplete (Silvestri et al. 2016). Though convenience sampling
based on research staff availability, exclusion for late appointment arrival, and disclosure of
study subject matter during recruitment may have biased our sample by inadvertently
excluding representative segments of our population, other demographics and obesity were
similar, and did not explain the discrepancy between rates of incomplete findings, even when
applying identical selection criteria to the two populations. Institution-level factors, such as
amount of time allotted to each ultrasound, may influence incidence of indeterminate
findings. Although our adjusted analysis corrected for effects of trimester, age, psychiatric
history, race, gravidity, obesity and infertility on maternal anxiety, racial differences in
participation rates and unaccounted for socioeconomic factors may represent residual biases
as the sample may deemphasize experiences of some women in our patient population.

We also did not control for sonographer or maternal fetal medicine specialist, whose bedside
manner and counseling may substantively influence maternal anxiety responses (Watson et
al. 2002). At present, guidance for providers regarding disclosure and follow-up of
indeterminate findings is limited, and practice varies widely (Hayat Roshanai et al. 2015;
Nabhan and Aflaifel 2015). For example, nearly 90% of incomplete findings were followed
up in one study, vs. approximately 50% in a similar center (Silvestri et al. 2016; Waller et al.
2013). In some cases, fear of litigation may prompt disclosure of indeterminate findings
even when the likelihood of clinical significance is very low (Waller et al. 2013). In this
regard, indeterminate ultrasound findings may be akin to “incidentalomas,” low-risk
incidental radiologic findings which have been shown to drive “unnecessary testing, invasive
procedures, and overtreatment, with associated financial, psychological, and clinical
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consequences” (Kang et al. 2016; O’Brien et al. 2017; Petersen and Jahn 2008; Westerfield
et al. 2014). Notably, Silvestri et al. found that follow-up imaging was more likely to detect
abnormalities in systems previously cleared as normal (0.9%) than in systems which were
previously incomplete (0.5%). Patient-driven demand for prenatal ultrasound and financial
factors further complicate the issue.

We believe this study helps to characterize maternal anxiety as an underappreciated risk of
indeterminate prenatal ultrasounds, one that should be factored into counseling both in the
clinic and the ultrasound suite and may be considered alongside prospective costs and
benefits of follow-up imaging. Women with a history of anxiety or prior pregnancy loss,
younger women, and women who are later in gestation appear to have greater risk of
clinically problematic anxiety associated with ultrasounds, may be most vulnerable to harm
from indeterminate findings, and thus may be most likely to benefit from targeted
counseling or other interventions. Evidence-based strategies to minimize ultrasound’s
adverse impact on maternal anxiety are needed, particularly in the setting of low-risk
indeterminate findings. Next steps may involve developing specific standards for counseling
and management, and efforts to decrease the number of indeterminate ultrasounds:
improving the ability to complete studies, collecting data to decrease the ambiguity
regarding minor abnormalities, and advancing practice guidelines aimed at reducing follow-
up imaging with marginal clinical utility.
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Box 1

Categories of ultrasound findings

Normal
Indeterminate
Incomplete
Minor anomaly
Anatomic variant
Isolated soft marker
Major abnormality
Good prognosis
Poor prognosis

Shortened cervix
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Significance Statement

Prenatal ultrasounds are increasingly performed despite limited evidence that benefits of
screening outweigh risks. Indeed, major abnormalities on ultrasound are linked to
increased maternal anxiety, and anxiety increases risk for adverse pregnancy outcomes.
Meanwhile, indeterminate ultrasounds, with incomplete findings or minor abnormalities,
are increasingly common given improved technological sensitivity and obesity’s
association with incomplete findings, yet their impact on anxiety remains unknown. We
examine the impact of indeterminate maternal fetal medicine ultrasounds on pregnant
women’s anxiety, finding that indeterminate, especially incomplete, findings are
associated with significantly higher anxiety despite their overall good prognosis,
suggesting need for evidence-based guidance.
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time; all subsequent
responses and ultrasounds

TEach ultrasound had >1
indication

finding=prior study
incomplete or with minor
abnormality; when patient-
reported indications were
included, 96 ultrasounds
were follow-up for prior
indeterminate findings

§Targeted screening=AF,
cervix, placenta, etc

Patients presenting for
official obstetric

ultrasounds, all indications

included

* 17 women participated >1
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Excluded:
Non-English Speaking

were excluded from analysis

Recruited

(n=357)

***Follow-up indeterminate

v

<18 years old
Late for appointment
Previously participated

Did not consent

v

Consented, enrolled
(n=289)

A4

(n=68)

Excluded (n=3)

A 4

Fig. 1.

Completed Pretest*
(n=286)

\4

Did not complete
pretest:3

Underwent ultrasound

'

Completed Posttest
(n=218)

Indications per billing code:T
Dating/viability (n=85)

First trimester screen (n=67)
Anatomy (n=123)

Follow-up indeterminate finding (n=58)%

Growth (n=69)
Targeted screening (n=26)§

Diagram of study recruitment and flow of participants through the study
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