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ABSTRACT 

Background: Women awaiting fetal echocardiography 
(fECHO) report high anxiety. It is unclear if anxiety 
decreases after performance of fECHO. Methods: At 
fECHO, subjects’ current (state) vs baseline (trait) 
anxiety was assessed using the Spielberger State-Trait 
Anxiety Inventory. Anxiety scores of the pre- and 
post-fECHO groups were compared. Results: From 
January 2007 to January 2009, we recruited 84 sub- 
jects: 40 pre-fECHO and 44 post-fECHO. Of the 
post-fECHO group, 30 had normal fetal cardiac stru- 
cture and function confirmed, 12 were told of an ab-
normality, and 2 were told to follow up equivocal re-
sults. Anxiety scores were compared between the 40 
pre-fECHO subjects and the 30 post-fECHO subjects 
with normal results. The mean state anxiety score of 
the pre-fECHO group was higher than that of the 
post-fECHO group (42.1 ± 15.1 vs 30.8 ± 8.5, p < 
0.001); there was no difference in trait scores. Neither 
state nor trait anxiety was associated with maternal 
age, parity, history of miscarriage or known fetal 
anomaly. Compared to those with a normal fECHO 
(N = 30), subjects with an abnormal fECHO result (N 
= 12) had higher state anxiety (46.8 ± 15.5 vs 30.8 ± 
8.5, p = 0.005). There was no difference in anxiety 
scores between subjects awaiting fECHO and post- 
fECHO subjects who had an abnormal result. Con- 
clusion: Immediately following normal fECHO, women 
report low anxiety compared with women awaiting 
fECHO. Women awaiting fECHO report anxiety levels 
that are as high as women who are told there is fetal 
cardiac anomaly.  
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1. INTRODUCTION 

The association between maternal anxiety and prenatal 
testing is well documented. Studies report women with 
high anxiety levels prior to and following both non-in- 
vasive testing, such as routine obstetrical ultrasound, and 
invasive testing, such as chorionic villus sampling and 
amniocentesis [1-6]. Cristofalo et al. found that women 
expressed feelings of fear, shock and decreased attach- 
ment in response to the prenatal detection of an isolated 
choroid plexus cyst, a benign structural variant, despite 
reassuring counseling from providers [7]. Furthermore, 
maternal anxiety is associated with adverse maternal and 
fetal effects, including preterm labor, preeclampsia, spon- 
taneous abortion, and congenital malformations in both 
animal and human studies [8-12]. Finally, changes in 
health care delivery and physician and patient expecta- 
tions have increased interest in integrated medical care 
designed to address not just physical health but also 
mental health. All of these factors support the need to 
address additional attention to maternal psychosocial and 
emotional well-being during pregnancy-related medical 
procedures.  

The indications for referral for fetal echocardiography 
(fECHO), or targeted ultrasound screening of the fetal 
heart, have increased over recent years. Current guide- 
lines state that women should be referred not just when 
there is a suspicion of a cardiac anomaly or when the 
fetal heart is not well visualized on an obstetric anatomy 
scan, but also in the setting of an abnormal first trimester 
screen, a history of maternal diabetes or a family mem- 
ber with congenital heart disease, in vitro fertilization, or 
presence of multiple gestations among others [13]. Though 
the true prevalence of fECHO referral among pregnant 
women has not been reported in recent years, it has been 
our experience that given the change in guidelines and 
the advancements in obstetric ultrasound screening, more 
women are undergoing fECHO today than in prior years. 
At our institution alone, the number of fetal echocardio- *Corresponding author. 
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grams performed has more than doubled over the past 5 
years from around 500 in 2005 to well over 1200 in 2010. 

We previously reported that women presenting for 
fECHO experience high anxiety compared with pregnant 
women not presenting for fECHO [14]. Whether anxiety 
remains high following the scan and physician counsel- 
ing remains unknown. The purpose of this study was to 
compare the anxiety scores of women awaiting fECHO 
with those of women who had just undergone a fECHO. 
Furthermore, we sought to evaluate how the fECHO re- 
sult would influence maternal anxiety among women 
who had completed the fetal cardiac assessment. 

2. METHODS 

2.1. Population 

From January 2007 to January 2009, we conducted an 
IRB-approved cross-sectional study of pregnant women 
presenting for fECHO at the Morgan Stanley Children’s 
Hospital of New York. All women presenting for an ini- 
tial fECHO were eligible. Women unable to read English 
were excluded. All participants provided written in-
formed consent prior to entering the study. 

Two groups of women were recruited: one group was 
awaiting a fECHO (pre-fECHO) while the other group 
had just completed the scan and had discussed the results 
with the physician (post-fECHO). (Figure 1) In the post- 
fECHO group, the study was introduced following the 
scan and counseling session. Due to standard psycho- 
logical testing limitations, individuals were not tested 
repeatedly pre- and post-fECHO as this would lead to 
inaccurate results secondary to test-retest recall bias. 
After obtaining informed consent, the Spielberger State- 
Trait Anxiety Inventory Form Y (STAI) was adminis- 
tered in a standardized fashion by a research assistant [15]. 
Subjects were also given the self-administered Preg-
nancy Stress Scale, developed by the investigators for the 
purposes of this study, which recorded pregnancy spe-
cific concerns, demographic and medical information 
[14]. 

The STAI is a validated measure of self-reported 
anxiety that differentiates between anxiety related to the 
baseline personality of the individual (trait) and anxiety 
that is related to a current external experience (state). 
The tool consists of 40 statements: 20 designed to assess 
trait anxiety, measuring how the subject “generally feels” 
and 20 designed to assess state anxiety, measuring how 
the subject feels “right now”. Scores for both trait and 
state anxiety can range from 20 to 80 and higher scores 
indicate greater anxiety. Reported average STAI scores 
among pregnant women who were screened as negative 
for clinical depression, anxiety disorder, and other psy- 
chiatric co-morbidities were 34.1 ± 9.5 for trait and 30.7 
± 8.8 for state, and among women with documented 

anxiety disorders was 40.1 ± 8.7 for trait and 35.9 ± 9.3 
for state [16]. Field et al. surveyed 166 pregnant women 
and concluded that a trait score higher than 38 was con- 
sidered to be highly anxious [17]. 

Results from the STAI questionnaire were not dis- 
closed to subjects. All study subjects, regardless of their 
anxiety levels, received the contact information of a peri- 
natal psychologist (CM). 

2.2. Statistical Analysis 

Basic descriptive characteristics were analyzed using 
means and standard deviations for normally distributed 
data. Baseline differences between the pre-fECHO and 
post-fECHO groups were assessed using a Student’s t 
test and two-by-two tables with the Chi Square test sta- 
tistic or the Fisher’s Exact test statistic when appropriate. 
To compare the STAI anxiety scores between the pre- 
and post-fECHO groups, an independent Student’s t test 
was conducted. Student’s t tests and ANOVA were used 
to ascertain differences in anxiety between those who 
had a history of miscarriage, were primigravid, were of 
advanced maternal age and were referred with fetal car- 
diac versus extra-cardiac anomaly. Using multivariate 
regression analysis, we evaluated the difference in state 
scores among pre- and post-fECHO subjects while con- 
trolling for other possible confounders. Entry criterion 
for the multivariable analysis was set at 0.1. All other 
alpha values were set at 0.05. 

3. RESULTS 

Of the 157 women eligible for the study, 84 successfully 
completed the study questionnaires, 40 prior to the fECHO 
and 44 after the fECHO. Of the 44 post-fECHO subjects, 
30 had normal results (normal post-fECHO group), 12 
had abnormal results (abnormal post-fECHO group), and 
2 were scheduled for follow up fetal echocardiograms to 
assess potential abnormalities. We limited our initial 
 

Group 1: Pre-fECHO Group 2: Post-fECHO

 

Figure 1. Study design. Legend: fECHO = fetal echocardiogram, 
STAI = Speilberger State-Trait Inventory, PSS = Pregnancy 
Stress Scale. 
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analyses to the normal post-fECHO group, and subse- 
quently compared anxiety scores between pre-fECHO, 
normal post-fECHO and abnormal post-fECHO groups 
in order to show how the results of the fECHO influ- 
enced maternal anxiety. Scheduling conflicts prevented 
us from approaching 35 subjects, 26 were ineligible be- 
cause they could not read English, and 12 did not wish to 
participate.  

Participant characteristics are shown in Table 1. There 

were no significant differences in maternal age, gesta-
tional age or race between groups, however the pre- 
fECHO group had a higher incidence of prior miscar-
riage than the post-fECHO group. Self-reported indica-
tions for referral for fECHO did not differ significantly 
between the pre- and post-fECHO groups (Table 2) and 
subject baseline characteristics, including history of mis-
carriage, were not associated with state and trait scores 
(Table 3). 

 
Table 1. Baseline subject characteristics. 

Variable 
Pre-fECHO N = 40 
N(%) or Mean SD 

Post-fECHO N = 44 
N(%) or Mean SD 

p value 

Age (years) 30.7  6.9 30.3  7.3 0.82 
Gestational age (weeks) 23.4  5.1 24.1  5.7 0.57 
Race   

Caucasian 26 (65.0) 18 (40.9) 
Hispanic 7 (17.5) 16 (36.3) 
Black or African-American 3 (7.5) 5 (11.4) 
Asian 0 4 (9.1) 
Other 4 (10) 1 (2.3) 

 
 

0.178 
 
 
 

Number of Pregnancies    
Primigravid 10 (25) 15 (34.1) 0.363 
Multiparous 30 (75) 29 (65.9) 0.361 

Previous Miscarriage   
Yes 17 (42.5) 7 (16) 
No 23 (57.5) 37 (84) 

 
0.007 

 

Maternal Medical problem   
Yes 12 (30) 13 (30)* 
No 28 (70) 30 (70) 

 
0.964 

 

Previous Therapist   
Yes 15 (38) 14 (33)* 
No 24 (62) 29 (67) 

 
0.497 

 

Diabetes   
Yes 7 (17.5) 4 (90.9) 
No 33 (82.5) 40 (9.1) 

 
0.254 

 

Amniocentesis   
Yes 11 (28) 19 (43.2) 
No 28 (72) 25 (56.8) 

 
0.210 

 

Previous fECHO   
Yes 2 (5) 5 (11.4) 
No 38 (95) 39 (88.6) 

 
0.292 

 

*Question was not answered by each subject. 

 
Table 2. Self-reported indications for fECHO. 

Self-reported indication Total cohort N (%) Pre-fECHO N (%) Post-fECHO N (%) p value 

Suspected anomaly on prior ultrasound 49 (58.3) 24 (60) 25 (56.8)* 0.768 

Family history of congenital heart disease 19 (22.6) 10 (25) 9 (20.5)* 0.619 

Maternal medical condition 12 (14.3) 6 (15) 6 (13.6)* 0.858 

Abnormal amniocentesis 6 (7.1) 3 (7.5) 3 (6.8)* 1** 

Abnormal blood test 2 (2.4) 1 (2.5) 1 (2.3) 1** 

High-risk (Mono-Di twins) 2 (2.4) - 2 (4.5) 0.5** 

Difficulty visualizing heart on prior ultrasounds (Obesity) 1 (1.2) - 1 (2.3) 1** 

Do not know 6 (7.1) 4 (10) 2 (4.5) 0.42** 

*Some subjects reported multiple indications; **Fisher’s exact used for expected values with n < 5. 
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Table 3. Univariable associations between baseline subject characteristics and state and trait scores among the entire cohort (N = 84), 
pre-fECHO (N = 40) and the post-fECHO cohorts (N = 44). 

Variable 
Total cohort 

N = 84 
Pre-fECHO 

N = 40 
Post-fECHO 

N = 44 

Maternal Age Age ≥ 35 yr Age < 35 yr p value Age ≥ 35 yr Age < 35 yr p value Age ≥ 35 yr Age < 35 yr p value

N (%) 26 (31) 58 (69)  13 (32.5) 27 (67.5)  13 (29.5) 31 (70.5)  

State Score Mean  SD 38.3  15.2 39.1  14 0.81 42.6  17.3 41.9  14.4 0.88 33.9  12 36.8  13.5 0.51

Trait Score Mean  SD 34.7  10.1 35.6  10.9 0.73 35.4  11.9 34.4  10.4 0.78 34  8.4 36.6  11.4 0.47

Parity Primip Multip  Primip Multip  Primip Multip  

N (%) 25 (29.8) 59 (70.2)  10 (25) 30 (75)  15 (34.1) 29 (65.9)  

State Score Mean  SD 37.1  11.7 39.6  15.3 0.46 42.0  11.0 42.1  16.5 0.98 33.8  11.4 37.0  13.8 0.44

Trait Score Mean  SD 33.3  8.4 36.1  11.4 0.27 33.2  6.4 35.2  11.9 0.62 33.4  9.6 37.0  11.0 0.26

History of miscarriage 
Hx of 

miscarriage 
No hx of 

miscarriage 
 

Hx of 
miscarriage

No hx of 
miscarriage

 
Hx of 

miscarriage 
No hx of 

miscarriage
 

N (%) 24 (28.6) 60 (71.4)  17 (42.5) 23 (57.5)  7 (16) 37 (84)  

State Score Mean  SD 42.3  14.7 37.5  14.1 0.17 45.1  14.3 39.9  15.7 0.28 35.4  14.3 36.0  13.0 0.91

Trait Score Mean  SD 38.0  12.0 34.2  9.9 0.14 37.9  12.3 32.3  9.0 0.10 38.1  12.4 35.4  10.3 0.53

History of psychotherapy* 
Hx of 

psychotherapy 
No hx of 

psychotherapy
 

Hx of 
psychotherapy

No hx of 
psychotherapy

 
Hx of 

psychotherapy 
No hx of 

psychotherapy
 

N (%) 29 (34.5) 53 (63.1)  15 (37.5) 24 (60)  14 (32) 29 (66)  

State Score Mean  SD 39.2  14.2 38.2  14.1 0.76 45.5  13.6 38.8  15.0 0.17 32.5  11.7 37.8  13.6 0.22

Trait Score Mean  SD 36.4  9.0 33.7  10.2 0.23 36.9  8.4 31.8  9.2 0.08 35.9  9.9 35.3  10.8 0.87

*Question was not answered by each subject. 
 

The mean state anxiety score of the pre-fECHO cohort 
(42.1 ± 15.1, N = 40) was significantly higher than that 
of the normal post-fECHO group (30.8 ± 8.5, p < 0.001, 
N = 30). There was no significant difference in trait 
scores (pre-fECHO 34.7 ± 10.8 vs normal post-fECHO 
33.3 ± 9.2, p = 0.56). The difference in state anxiety 
score remained significant even when controlling for a 
history of miscarriage between the pre- and post-fECHO 
groups. Even when subjects who were counseled about 
an abnormal finding were included in the total post- 
fECHO group (N = 42), the difference in mean state 
anxiety score remained significant (pre-fECHO 42.1 ± 
15.1 vs total post-fECHO 35.9 ± 13.0, p = 0.05).  

To demonstrate how the results of the fECHO influ- 
enced maternal anxiety, we compared anxiety scores of 
subjects within the post-fECHO group (Table 4). State 
and trait scores were higher in the abnormal post- 
fECHO group compared with the normal post-fECHO 
group (state 46.8 ± 15.5 vs 30.8 ± 8.5, p = 0.005; trait 
40.9 ± 12.1 vs 33.3 ± 9.2, p = 0.03). Anxiety levels of 
women awaiting fECHO and women who had already 
been told of an abnormal result were not statistically dif- 
ferent (state pre-fECHO 42.1 ± 15.1 vs abnormal post- 
fECHO 46.8 ± 15.5, p = 0.36).  

4. DISCUSSION 

This study aimed to assess the impact of fECHO on ma- 
ternal anxiety levels. In a prior study, we investigated 
differences in quantitative anxiety scores between women 
presenting for fECHO and a control group of pregnant 
women not presenting for fECHO [14]. We reported that 
the mean state anxiety score of the fECHO group (42.1 ± 
15.1) differed significantly from that of the control group 
(32.8 ± 11.3; p = 0.006) while there was no difference 
between the trait anxiety scores (34.7 ± 10.8 vs 35.4 ± 
12.8; p = 0.8). The results of this initial study led us to 
question if maternal anxiety changes after fECHO and 
physician counseling and if so, how. To our knowledge, 
our study is the first to compare maternal anxiety levels 
in groups of women prior to and following both normal 
and abnormal fECHO. Our study demonstrates that in 
women with normal fECHO results, maternal anxiety is 
low following the scan. In fact, the average state anxiety 
score in women following fECHO (30.8 ± 8.5) is lower 
than that reported in non-pregnant women and is no dif-
ferent from anxiety levels reported in pregnant women 
who had been screened for psychiatric co-morbidities 
(30.7 ± 8.8) [15]. While we would not go so far as to 
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Table 4. (a) Univariate analysis: State and trait anxiety scores for total cohort and for pre-fECHO and post-fECHO co-
horts; (b) Post-fECHO grouped according to result; (c) State and Trait scores for pre-fECHO group compared to abnor-
mal post-fECHO group. 

(a) 

 Total cohort (N = 84) Pre-fECHO group (N = 40) Total Post-fECHO group (N = 42)* p value 

State score 38.9  14.3 42.1  15.1 35.9  13 0.048 

Trait score 35.3  10.6 34.7  10.8 35.8  10.6 0.63 

*Two subjects were excluded as they were counseled to follow-up in a few weeks for better visualization of the heart and could not be assigned to 
either the abnormal or normal groups. 

(b) 

 Abnormal post-fECHO group (N = 12)* Normal post-fECHO group (N = 30) p value 

State score 46.8  15.5 30.8  8.5 0.005 

Trait score 40.9  12.1 33.3  9.2 0.03 

*Two subjects were excluded as they were counseled to follow-up in a few weeks for better visualization of the heart and could not be assigned to 
either the abnormal or normal groups. 

(c) 

 Pre-fECHO group (N = 40) Abnormal Post-fECHO group (N = 12) p value 

State score 42.1  15.1 46.8  15.5 0.358 

Trait score 34.7  10.8 40.9  12.1 0.95 

 
imply that undergoing a fECHO reduces maternal an- 
xiety, we are nonetheless reassured by these findings and 
hypothesize that the anticipation of an abnormal result is 
what provokes anxiety. 

As would be expected, anxiety levels remain high in 
women who receive an abnormal test result. However, 
what is remarkable is that the anxiety levels of women 
awaiting fECHO are no different quantitatively from 
anxiety levels of women who have been told by the 
pediatric cardiologist of an abnormality. This highlights 
just how anxiety-provoking referral for specialized testing 
is during pregnancy. Providers should be aware of how 
additional testing may affect the maternal psychological 
state and support should be made available to address 
maternal anxiety both prior to and following fECHO. 

Changes in maternal anxiety in relation to timing and 
result of fECHO have been reported in the literature 
[18-21]. Björkhem et al. reported that a normal fECHO 
decreased anxiety among 65 families with a history of a 
prior child with congenital heart disease. There were no 
families with an abnormal fECHO in this study however. 
Sklansky et al. reported the results of a self-administered 
7-item questionnaire given to 213 women following 
fECHO; they found that 82% of women with a normal 
fECHO reported decreased anxiety, while only 28% of 
women with an abnormal fECHO reported decreased 
anxiety, and that maternal anxiety increased in only 5% 
of the normal group and in 48% of the abnormal group. 
There are several distinctions between our study and that 

of Sklansky and colleagues. First, they did not administer 
the questionnaire in a standardized fashion and the actual 
timing of the maternal report relative to the fECHO 
results is unknown as women were instructed to take the 
questionnaires home. Second, anxiety was assessed 
qualitatively not quantitatively as it was in our study. Most 
importantly, theirs was a retrospective, within subject 
design in which all subjects received the questionnaires 
after the fECHO. The important question of anxiety 
experienced by women waiting for fECHO was not 
addressed. Interestingly, the Sklansky group reported 
that anxiety levels increased following an abnormal 
fECHO result, and in our study the anxiety scores did not 
differ between the pre-fECHO subjects and the post- 
fECHO subjects who had an abnormality. The results of 
both studies share the important conclusion that a normal 
fECHO result is associated with comparatively less 
maternal anxiety. 

Our study had certain limitations. First, the small sample 
size limited power to detect multiple associations. The 
STAI was offered only in English limiting generalizability 
to non-English speaking patients. Additionally, among 
the pre-fECHO group all subjects who were approached 
agreed to participate in the study, whereas in the post- 
fECHO group 12 declined to participate. Refusal may 
have been due to time constraints as study participation 
in the post-fECHO subjects required that the patient re- 
main in the hospital after the clinical visit to complete 
the questionnaires, whereas those in the pre-fECHO 
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group completed the study while waiting for fECHO. 
However, of the 12 post-fECHO subjects who declined, 
8 had an abnormal fECHO result raising the possibility 
of selection bias. Individual subjects were not tested re- 
peatedly pre- and post-fECHO due to the concern of test- 
retest recall bias. Finally, possible confounding variables, 
such as maternal education and income, were not in- 
cluded in the analysis as this data was not available in all 
subjects. 

5. CONCLUSION 

Maternal anxiety following healthy fECHO results is low. 
Women awaiting fECHO have high anxiety levels com-
parable to women who have just been told there is a fetal 
cardiac anomaly. The number of pregnant women who 
undergo fECHO each year is increasing due to widening 
medical criteria for referral and many of these women 
experience significant anxiety associated with this medi-
cal procedure. To carry out the mandate of integrated 
physical and mental health care, future studies are needed 
to evaluate the potential benefit of ongoing counseling 
and psychological support for maternal anxiety reduction 
both before and after fECHO. 
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