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Abstract

Background. Parents with a fetus diagnosed with a complex congenital heart defect (CHD) are at high risk of nega-
tive psychological outcomes. Purpose. To explore whether parents’ psychological and decision-making outcomes dif-
fered based on their treatment decision and fetus/neonate survival status. Methods. We prospectively enrolled
parents with a fetus diagnosed with a complex, life-threatening CHD from September 2018 to December 2020. We
tested whether parents’ psychological and decision-making outcomes 3 months posttreatment differed by treatment
choice and survival status. Results. Our sample included 23 parents (average Agejyears: 27 * 4, range = 21-37).
Most were women (n = 18), non-Hispanic White (n = 20), and married (n = 21). Most parents chose surgery
(n = 16), with 11 children surviving to the time of the survey; remaining parents (n = 7) chose comfort-directed
care. Parents who chose comfort-directed care reported higher distress (x = 1.51, s = 0.75 v. x = 0.74, s = 0.55;
Mdifference = 0.77, 95% confidence interval [CI], 0.05-1.48) and perinatal grief (x = 91.86, s = 22.96 v.
X = 63.38, s = 20.15; Mdifference = 27.18, 95% CI, 6.20—48.16) than parents who chose surgery, regardless of sur-
vival status. Parents who chose comfort-directed care reported higher depression (x = 1.64, s = 0.95 v. X = 0.65,
s = 0.49; Mdifference = 0.99, 95% CI, 0.10-1.88) than parents whose child survived following surgery. Parents
choosing comfort-directed care reported higher regret (X = 2643, s =18.02 v. X = 5.00, s = 7.07;
Mdifference = 21.43, 95% CI, 11.59-31.27) and decisional conflict (x = 2098, s = 10.00 v. X = 3.44, s = 4.74;
Mdifference = 17.54, 95% CI; 7.75-27.34) than parents whose child had not survived following surgery. Parents
whose child survived following surgery reported lower grief (Mdifference = —19.71; 95% CI, —39.41 to —0.01) than
parents whose child had not. Conclusions. The results highlight the potential for interventions and care tailored to
parents’ treatment decisions and outcomes to support parental coping and well-being.
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Highlights

parents who decided to pursue surgery.

Question: Do the psychological and decision-making outcomes of parents differ based on their treatment
decision and survival outcome following prenatal diagnosis with complex CHD?

Findings: In this exploratory study, parents who decided to pursue comfort-directed care after a prenatal diagnosis
reported higher levels of psychological distress and grief as well as higher decisional conflict and regret than

Meaning: The findings from this exploratory study highlight potential differences in parents’ psychological and
decision-making outcomes following a diagnosis of complex CHD for their fetus, which appear to relate to the
treatment approach and the treatment outcome and may require tailoring of psychological and decision support.
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Each year in the United States, the parents of approxi-
mately 40,000 children are told that their child has conge-
nital heart disease (CHD).! Although most children with
a CHD diagnosis are now expected to live long and
active lives,' diagnoses of clinically complex CHDs
(e.g., hypoplastic left heart syndrome or a single ventricle
with heterotaxy) remain associated with poorer mortal-
ity, morbidity, and life expectancy.*> Given the severity
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and uncertainty of these outcomes, termination, comfort-
directed care, and surgery may be presented as potential
treatment options for parents to consider.

There has been increasing recognition that the diagno-
sis and experience of complex CHD in the fetus can have
a significant impact on parental well-being.>¢ '8
Numerous studies have shown that parents report high
levels of emotional and psychological distress as they
come to terms with the diagnosis and their role in mak-
ing difficult treatment decisions for their fetus (possible
decision options available to parents include termination,
comfort-directed care, or surgery).>'° Participation in
this decision making has also been shown to be challen-
ging for parents given the quantity and complexity of
information (e.g., regarding diagnosis, treatment, and
prognosis), the uncertainty surrounding the outcome of
certain treatments (e.g., surgical or catheter-based treat-
ments), the impact of their decision on the health and
well-being of the child and the family, and the limited
time frame in which these processes occur.>!!1215:16
Moreover, the negative outcomes associated with these
experiences may continue after diagnosis, as studies have
shown increased parental distress presents 6 to 12 mo
after diagnosis'>'* and decreased parental well-being is
documented as long as 3 y after birth.'°

Establishing a comprehensive understanding of par-
ents” emotional and psychological distress while making
and reflecting on their decisions is critical to inform and
develop effective interventions to assist in parental
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decision making and support their coping and well-
being. Research examining differences in the needs and
experiences of parents based on factors such as the tim-
ing'*'*!” and severity of the diagnosis'®?*?!' has offered
valuable insights for developing supportive interventions
for parents and their families specific to these situations.
However, most studies have included only parents who
have chosen a particular treatment (e.g., either surgery
or comfort-directed care). In addition, parents’ feelings
of conflict or regret regarding their decisions may also
have a significant impact on their psychological well-
being®® >* but remain understudied in this context. Thus,
we have a limited understanding of potential differences
in parents’ psychological and decision-making outcomes
that may arise based on their treatment approach (i.e.,
whether they chose termination, comfort-directed care,
or surgery). There is also a gap in the literature, in the
case of surgical intervention, on how parents’ psycholo-
gical and decision-making outcomes may differ depend-
ing on whether or not the child survived following
surgery.

A better understanding of how parents’ reported psy-
chological and decision-making outcomes differ based
on their approach to their child’s treatment and the treat-
ment outcome would provide further opportunities for
tailoring care and contribute to more optimal support
for parents. The key objective of this exploratory study
was to compare reported psychological distress, grief,
conflict, and regret among parents whose fetus was diag-
nosed with a complex CHD based on their treatment
decision and the survival outcome for the child.

Methods

This study was approved by the Institutional Review
Board at the University of Utah (IRB_0010394).
Between September 2018 and December 2020, we pro-
spectively recruited parents with a fetus or neconate diag-
nosed with a complex life-threatening CHD (whether
prenatally or postnatally) at a quaternary children’s hos-
pital in the Intermountain West (Figure 1). Parents were
considered eligible if the diagnosing provider and care
team felt the severity of the CHD (e.g., hypoplastic left
heart syndrome) warranted consideration of options such
as termination, comfort-directed care, or intervention
(this primarily entailed postnatal surgical intervention,
although those eligible for an initial fetal intervention
were also included). Comfort-directed care encompassed
focusing on providing care to relieve suffering and
improve quality of life, without prolonging life in those
with a life-limiting or life-threatening diagnosis. Parents

Total eligible parents for enroliment (n=84)

Parents not approached (n=8, 10%)
Inappropriate to introduce the study given the
emotional context or parents left the hospital
before they could be approached

v

N

Parents approached by study team (n=76)
90% of total eligible

l

Total parents enrolled (n=35)
46% of total approached

J

J

Attrition (n=11)
Decided on palliative care (n=3, 27%)
Decided on surgery (n=7, 64%)
Fetal demise (n=1, 9%)

Exclusion (n=1)
Postnatally diagnosed (n=1)

4,{

v

L Final sample (n=23)

66% of total enrolled

Figure 1 Flow diagram of the recruitment for the study
sample.

were enrolled after diagnosis and prior to their definitive
treatment decision.

Procedure

Parents enrolled in the study were asked to complete a
self-administered survey 3 mo after their treatment deci-
sion as part of the observational control group for a
larger survey-based evaluation study of a decision aid.*®
Parents decided whether they preferred to receive a paper
survey by mail or complete a redcap online survey. Full
descriptions of all study procedures, outcome measures,
and time points of data collection are detailed in the pro-
tocol paper associated with this study.? For this study,
we focused on 8 validated outcome measures (psycholo-
gical distress,?® perinatal grief,>” depression, anxiety, hos-
tility, interpersonal sensitivity, decisional conflict,”* and
decisional regret>?).

Measures

To measure overall psychological distress, we used the
Global Severity Index from the Brief Symptom
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Inventory (BSI),*® a validated scale of 53 items answered
on a 5-point Likert-type scale (0 = not at all to
4 = extremely). The BSI measures 9 domains, but for
the purposes of this study, we focused on 4 domains:
depression (e.g., “Feeling hopeless about the future”;
a = 0.90), anxiety (e.g., “Nervousness or shakiness
inside”; a = 0.68), hostility (e.g., “Temper outbursts
that you could not control”; @ = 0.67), and interperso-
nal sensitivity (e.g., “Feeling inferior to others”;
a = 0.81). We used the short Perinatal Grief Scale,
which measures symptoms of grief after perinatal loss on
a S-point Likert-type scale (1 = strongly disagree to
5 = strongly agree; a = 0.94). Items on the grief scale
were adapted for the present study to query parents
whose child survived (27 items: e.g., “I am grieving
because of the health of my child”; « = 0.96).%

To better understand parents’ reflections about their
treatment decisions, we also measured decisional con-
flict, which captures feelings of uncertainty about deci-
sions associated with risky and uncertain outcomes as
well as outcomes that may yield significant benefits or
harms (16 items: e.g., “I am clear about the best choice
for me”; a = 0.97),%> and decisional regret, which cap-
tures feelings of remorse-related distress following health
care decisions (5 items: e.g., “I regret the choice that was
made”; o = 0.93)* using previously validated measures.
Conflict and regret questions were answered on a 5-point
scale (1 = strongly disagree to 5 = strongly agree). To
align with the scale user manuals,”®2° responses were
reversed so that higher scores correspond to greater con-
flict and regret, then transformed to range from 0 to 100.

Statistical Analysis

Analyses were conducted in R Studio Version 1.4.1106.%°
Due to the small sample size, formal statistical compari-
sons of between-group effects would provide limited
informational value. Instead, using the rstatix package,®'
we report estimated mean differences between groups
with 95% confidence intervals and describe the direction
of the difference as well as whether or not the accompa-
nying confidence intervals are consistent with no effect
(i.e., whether or not the confidence intervals include
zero). These are exploratory analyses from a larger
survey-based evaluation study of a decision aid*> and
were not conceived a priori.

We made 4 comparisons for each of the 8 outcome
measures: 1) comfort-directed care versus surgery, 2)
comfort-directed care versus surgery (child survived), 3)
comfort-directed care versus surgery (child did not

survive), and 4) surgery (child survived) versus surgery
(child did not survive).

Results

Sample Characteristics

Of the 35 parents who were enrolled in the study, 24 par-
ents (including 5 parent pairs) completed the survey
(completion rate = 69%). Only 1 case recruited was
diagnosed postnatally; the parents decided on surgery,
and the child survived. Since their experiences likely dif-
fer from prenatally diagnosed families (e.g., there was a
much shorter duration of time between diagnosis and
decision),'* they were not included in the analyses, leav-
ing a final sample of 23 parents. None of the families
enrolled were eligible for fetal intervention. Of the 11
parents enrolled who were lost to attrition, their treat-
ment decisions were distributed as follows: palliative care
(n = 3), surgery (n = 7), and fetal demise (n = 1).

The mean age of the parents in our sample was 27 y
(s = 4y), with a median age of 26 y (range: 21-37 y)
(Table 1). Most parents completing the survey were
women (n = 18, 78%), non-Hispanic White (n = 20,
87%), and married (n = 21, 91%). Most parents decided
on surgery (n = 16, 70%); in 11 cases, the child was alive
at time of the 3-mo follow-up survey, and in 5 cases, the
child had not survived. The remaining 7 parents (30%)
decided on comfort-directed care, and in all cases, the
child was not alive at the time of the 3-mo follow-up sur-
vey. None of the parents in the study chose termination.

Comfort-Directed Care (n =
Surgery (n = 16)

Parents who decided on comfort-directed care reported
higher levels of psychological distress (mean difference
estimate = 0.77; 95% confidence interval [CI] = 0.05-
1.48), perinatal grief (difference = 27.18; 95% CI, 6.20—
48.16), and interpersonal sensitivity (difference = 1.12;
95% CI, 0.08-2.17) compared with parents who decided
on surgery (Figure 2 and Table 2). The CIs for the differ-
ences in reported depression (difference = 0.73; 95%
CI, —0.20 to 1.65), anxiety (difference = 0.65; 95% CI,
—0.19 to 1.49), hostility (difference = 0.16; 95% CI,
—0.36 to 0.69), decisional conflict (difference = 8.58;
95% CI, —6.35 to 23.51), and decisional regret (differ-
ence = 14.55; 95% CI, —0.04 to 29.15) between parents
who decided on comfort-directed care and those who
decided on surgery were consistent with no effect.

7) versus



Thorpe et al. 5
Psychological distress Perinatal grief Depression
(0=Low; 4=High) (27=Low; 135=High) (0=Low; 4=High)
44 1351 44
°
° °
31 108 1 31 o
° °
o
o
° ° | L ® R
2 ? ° ° 81 ® KH £. 2 . .
° o0 oo 1 ° o
O o ® ° ° °
11 o.. ai 541 * *J 1 ° .+ }o °
‘ ° o ° >
i ® ¢ "
o o® ° ° ° o’s hat™
01 ° ° ° 274 ° ° 04 ° ° °
Comfort-directed  Surgery Surgery Surge Comfort-directed  Surgery Surgery Sury Comfort-directed ~ Surgery Surgery Surgery
care (Survived) (Did not survive) care (Survived) (Did not survive) care (Survived) (Did not survive)
Anxiety Hostility Interpersonal sensitivity
(0=Low; 4=High) (0=Low; 4=High) (0=Low; 4=High)
4 44 44
°
31 31 31
° ° e
.. °
21 21 21 ° °
° L J oo
o ° o ° N é é
LA S A SN S S S S B O A
K C+ ole .l °
‘ : o e L ] . @ @ .. ° o - '}
04 ° o0 wo 04 ° 0 ° ° o0 @ °
Comlod:dwecxed Sul'gevy Surgery Surgery Com!oﬂ:dnlec(ed Sul'gely Suréely Sul'gefy Com!on:duecled Sm'gevy Sun'gery Sur(’;evy
care (Survived) (Did not survive) care (Survived) (Did not survive) care (Survived) (Did not survive)
Decisional conflict Decisional regret
(0=None; 100=Extremely high) (0=None; 100=Extremely high)
1001 ° ° 100 1 ° °
901 901
801 801
701 701
60 1 60 1
501 501
401 401 °
301 - ° ° 301 ole
20 *" ° 20 '*’. 3
° ° ° ° Y
101 oo . o0 10 ° ° *
0 ool é8 ° £ ° 0- wom -
Comfort-directed Surg';ery Sun:;ery Suréery Comfort-directed Suréery Surg';ery Surg';ery
care (Survived)  (Did not survive) care (Survived)  (Did not survive)

Figure 2 Parents’ responses to the study outcome measures according to treatment decision and outcome. The middle black
point represents the mean, with error bars representing 95% confidence intervals.

Comfort-Directed Care (n
(Did Not Survive) (n = 5)
As shown in Figure 2 and Table 2, parents who decided

on comfort-directed care reported higher interpersonal
sensitivity compared with parents whose child did not

7 ) versus Surgery

survive following surgery (mean difference estimate
1.26; 95% CI, 0.19-2.33) and higher decisional conflict
(difference = 17.54; 95% CI, 7.75-27.34) and regret
(difference = 21.43; 95% CI, 11.59-31.27). Confidence
intervals for the differences in reported psychological dis-
tress (difference = 0.60; 95% CI, —0.36 to 1.56),



MDM Policy & Practice 8(2)

Table 1 Baseline Parent Characteristics Overall and according to Treatment Decision and Outcome®

Surgery
Overall  Comfort-Directed  Surgery Survived  Did Not Survive

Characteristic (N = 23) Care (n = 7) (n = 16) (n =11) (n=15)
Age,y

X*ts 27 + 4 27 + 4 27 + 4 26 = 3 29 =5

Median 26 27 26 26 27

Interquartile range 26-29 24-31 26-28 25-26 26-29
Gender, n (%)

Female 18 (78) 5(71) 13 (81) 9 (82) 4 (80)

Male 5(22) 2 (29) 2 (19) 2 (18) 1(20)
Race/ethnicity, n (%)

Non-Hispanic White 20 (87) 6 (86) 14 (88) 9 (82) 5(100)

Hispanic: White 29 1 (14) 1 (6) 19 -

Hispanic: Other race 14) - 1 (6) 19 -
Education, n (%)

Some high school education or less 4 (17) 1 (14) 3(19) 2 (18) 1 (20)

Some college or 2-y degree 8 (35) 4(57) 4 (25) 3(27) 1 (20)

4-y degree or higher 11 (48) 2(29) 9 (56) 6 (55) 3 (60)
Marital status, 7 (%)

Currently married 21 (91) 7 (100) 14 (88) 10 (91) 4 (80)

Never married 209 - 2 (12) 1(9) 1 (20)
Health literacy (3 items: 1-5 response scale)*”

X*ts 426 = 0.62 414 £ 0.63 431 = 0.63 4.15 = 0.64 4.67 = 047
Subjective numeracy (8 items: 1-6 response scale)>>

X*ts 435 = 089 4.07 = 068 448 = 096 427 = 099 492 = 0.80
Fetus’ CHD diagnosis, n (%)

Hypoplastic left heart syndrome or 16 (70) 5(71) 11 (69) 10 (91) 1 (20)

hypoplastic left variant
Ebstein’s anomaly/dysplastic tricuspid valve 3(13) 1(14) 2 (13) — 2 (40)
with severe regurgitation

Tetralogy of Fallot with absent pulmonary valve 1(4) — 1 (6) 1(9) —

Pulmonary atresia with intact ventricular septum 14) — 1 (6) — 1 (20)

Heterotaxy, single ventricle 14) 1(14) — — -

Complex single ventricle 1(4) — 1(6) — 1(20)

CHD, congenital heart defect.
“Plus-minus values are means * standard deviation.

perinatal grief (difference = 13.63; 95% CI, —10.09 to
37.34), anxiety (difference = 0.60; 95% CI, —0.82
to 2.01), depression (difference = 0.14; 95% CI, —1.41
to 1.69), and hostility (difference = 0.07; 95% CI,
—0.65 to 0.80) between parents who decided on comfort-
directed care and those whose child did not survive fol-
lowing surgery were consistent with no effect.

Comfort-Directed Care (n =
(Survived) (n = 11)

Parents who decided on comfort-directed care reported
higher levels of psychological distress (mean difference esti-
mate = 0.85; 95% CI, 0.12-1.57), perinatal grief (differ-
ence = 33.34; 95% CI, 11.81-54.87), depression
(difference = 0.99; 95% CI, 0.10-1.88), and interpersonal

7) versus Surgery

sensitivity (difference = 1.06; 95% CI, 0.00-2.12) com-
pared with parents who decided on surgery and their child
survived (Figure 2 and Table 2). The Cls for the differences
in reported levels of anxiety (difference = 0.67; 95% CI,
—0.17 to 1.51), hostility (difference = 0.21; 95% CI,
—0.37 to 0.78), decisional conflict (difference = 4.50; 95%
CI, —15.88 to 24.89), and decisional regret (difference =
11.43; 95% CI, —9.33 to 32.19) between parents who
decided on comfort-directed care and those who decided
on surgery and their child survived included no effect.

Surgery (Survived) (n = 11) versus Surgery
(Did Not Survive) (n = 50

Parents whose child had survived following surgery
reported lower levels of perinatal grief (mean difference
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estimate = —19.71; 95% CI, —39.41 to —0.01) com-
pared with parents whose child had not (Figure 2 and
Table 2). The ClIs for differences in reported psychologi-
cal distress (difference = —0.25; 95% CI, —1.10 to
0.61), depression (difference = —0.85; 95% CI, —2.36
to 0.66), anxiety (difference = —0.08; 95% CI, —1.45 to
1.30), hostility (difference = —0.13; 95% CI, —0.83 to
0.57), interpersonal sensitivity (difference = 0.20; 95%
CI, —0.43 to 0.82), decisional conflict (difference =
13.04; 95% CI, —6.58 to 32.66), and decisional regret
(difference = 10.00; 95% CI, —10.85 to 30.85) were con-
sistent with no effect.

Additional Analyses

We also examined the 5 subscales within the decisional
conflict scale: feeling informed, clarity of values, support
from others, choice uncertainty, and effective decision
making to determine how the treatment decision affected
each.”? These analyses suggest that parents who decided
on comfort-directed care reported greater uncertainty
about their decision as compared with parents who
decided on surgery, regardless of the child’s survival out-
come (Supplementary Table 1). In addition, parents who
decided on comfort-directed care reported greater dis-
agreement on the effective decision subscale (e.g., greater
dissatisfaction with their decision) as compared with
those whose child did not survive following surgery.
There were no other differences between groups on any
other subscales.

While there may be significant differences between
groups, it is also important to examine whether there
were clinically meaningful outcomes. These were defined
as scores >1.59 for males and 1.39 for females for psy-
chological distress,?® perinatal grief scores >91,>* deci-
sional conflict scores >25,® and decisional regret
scores >25.° Aligned with the previous pattern of
results, we found that a greater proportion of parents
who decided on comfort-directed care reported clinically
meaningful levels of psychological distress (57% v.
20%), perinatal grief (57% v. 20%), decisional conflict
(43% v. 12%), and decisional regret (71% v. 19%) as
compared with those who opted for surgery, regardless
of outcome. The number and percentage of parents who
reported clinically meaningful scores for each scale is
reported in the Supplement (Table 2).

Discussion

Prior research has shown that parents of children diag-
nosed with complex CHD often experience significant

negative psychological outcomes, which can have a sub-
stantial impact on their well-being and health.>¢!” The
aim of this exploratory study was to contribute to better
understanding of how parents’ psychological and
decision-making outcomes differ as a function of their
treatment decision and the survival outcome of their
child.

We found that parents who decided on comfort-
directed care reported the highest levels of overall psy-
chological distress, grief, depression, and interpersonal
sensitivity. No differences were observed between par-
ents on reported anxiety or hostility regardless of their
treatment decision or outcome. While high levels of psy-
chological distress and other negative psychological out-
comes have been documented across parents of children
diagnosed with complex CHD regardless of treatment
choice,>® ! these findings suggest that those who decide
on comfort-directed care may be at an especially
increased risk of psychological distress and grief. Prior
work has found comfort-directed care to be associated
with low parental self-efficacy (i.e., feeling a lack of con-
trol)* and misconceptions that they and the medical
team “gave up” on their child,*®*” which could be impor-
tant drivers of the heightened psychological distress and
grief experienced by these parents. We also found that
parents whose child had not survived following surgery
reported higher distress than those whose child survived,
which corroborates prior research showing that bereaved
parents are at higher risk of psychological distress.*®
Qualitative studies that are able to further explore these
differences in negative emotions experienced by parents
based on their treatment decision are needed to help
inform efforts to provide better counseling to families.

Parents in our study who decided on comfort-directed
care reported higher decisional conflict and regret than
parents who decided on surgery. Supplemental analyses
of the decisional conflict subscales suggest that the differ-
ence in reported decisional conflict was largely driven by
higher decisional uncertainty about their treatment choice
(i.e., feeling unsure about what to choose) among parents
who decided on comfort-directed care (Supplementary
Table 1), which was particularly clear when comparing
parents who decided on comfort-directed care with par-
ents whose child did not survive following surgery. One
explanation for the lower conflict and regret scores
among parents whose child did not survive following sur-
gery could be that the emotional impact of this event
may have motivated parents to reflect more positively on
their decision as one that they had to make.

Of the 7 parents who decided on comfort-directed
care, 3 (43%) reported clinically meaningful decisional
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conflict scores (>25), and 5 [71%] reported clinically
meaningful decisional regret scores (>25). In contrast,
scores were clinically meaningful for only 2 (18%) of the
11 parents whose child survived following surgery for
decisional conflict and 3 (27%) for decisional regret.
Among parents whose child did not survive following
surgery, none reported clinically meaningful levels of
decisional conflict or regret. Thus, these findings are sug-
gestive of clinically meaningful differences between par-
ents who decided on comfort-directed care and those
who decided on surgery.

The higher levels of decisional conflict and regret in
parents who decided on comfort-directed care are a con-
cerning signal as they can lead to substantial deteriora-
tion of health and well-being.*** We did also note that
one parent whose child survived following surgery
reported extremely high levels of both decisional conflict
and regret. Exploring whether these parents would bene-
fit from receiving tailored decisional support* or coach-
ing,*' which have shown positive results in reducing
parental conflict and regret across other domains, there-
fore represents an important area for future work.

Qualitative studies suggest that over time, parents of
children who survive following surgery may experience a
positive emotional transition from grief to relief.** In
prior work, the impact of psychological outcomes has
been shown to persist for more than 1 y and to vary dur-
ing that time.'®'*'* Given the limited follow-up and
cross-sectional nature of our study, we cannot conclude
whether the observed findings persist or vary over time.
To this end, further studies with a longer follow-up time
would be beneficial. In addition, it is also worth noting
that the wording introducing the decisional conflict items
asked parents to “think about the decision you are about
to make,” even though the survey was given 3 mo after
parents had made their treatment decision. While this
could have potentially resulted in some confusion in how
to respond, no such concerns were raised by parents, and
we do not expect this wording to have notably influenced
their responses.

It is also possible that parental expectations regarding
the likelihood of the surgery being successful could have
influenced their reactions to the outcome of the surgical
intervention, this but was not assessed in this study.
Parents often experience greater distress and grief when
they perceive the death to have been unexpected.*’
Therefore, overly optimistic parental expectations might
exacerbate negative psychological outcomes associated
with the death of a child following surgery.** It is also
possible that the low levels of decisional conflict and
regret reported by parents whose child did not survive

surgery may reflect greater concordance between their
expectations of the treatment and the outcome. Further
studies are needed to better understand how parental
expectations might interact with the surgical outcome for
their child’s complex CHD and influence parental psy-
chological and decision-making outcomes. In addition,
research should explore methods for informing parents
about the uncertainty associated with treatment out-
comes and strategies to help parents manage this uncer-
tainty,*> which may be particularly helpful for reducing
decisional conflict and regret.

Taken together, the findings from this exploratory
study suggest that there may be important differences in
parents’ psychological outcomes following a diagnosis of
complex CHD for their child that appear to hinge both
on their treatment approach and the treatment outcome
(for surgical intervention). Further research is needed to
replicate these findings to determine whether it may be
suitable for tailoring psychological support to parents
based on these factors

The present findings should be viewed in light of cer-
tain limitations. As the study was conducted at a single
site, findings could be specific to the unique contexts of
the health care center and region. Multisite studies would
provide valuable data on whether these findings are
replicable and may yield further insights on potential
center and geographic factors that influence parental dis-
tress and decision-making outcomes.

Given the small sample sizes, we did not have suffi-
cient power to make strong statistical inferences or
adjust for possible confounders (e.g., nonindependence
of parent pairs). Thus, confirmatory studies with prere-
gistered hypotheses and analytical strategies are needed
to confirm the reliability and validity of the present find-
ings. There was also underrepresentation in several
potentially important domains that may limit generaliz-
ability. For example, as almost all parents were married,
the findings do not extend to single parents who are
likely to encounter additional barriers and challenges
and have different experiences to those captured in this
study.*®*” Furthermore, although the study was inclusive
to all parents, most parents in our study were women;
thus, the experiences of other parents may not be repre-
sented in our findings.*®

It is also important to note that we had difficulties
recruiting (46% enrollment rate) and retaining (34%
lost-to-follow up) study participants. This is a particu-
larly distressful time for parents, and for some contexts
(e.g., postnatal diagnosis and termination), there is a
very short time frame to effectively recruit parents before
a decision is made. In addition, the COVID-19 pandemic
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has significantly affected normal clinic flow in hospitals
and other health facilities as well as the ability to recruit
participants for studies. This caused significant delay in
recruitment, particularly over the winter months when
COVID-19 cases were very high.

Postnatal diagnoses are becoming less common
nationally,* and ~ 80% of cases requiring neonatal sur-
gery are diagnosed prenatally at this institution. As only
1 parent in our study received a postnatal diagnosis and
was not included in the analyses, our findings cannot
speak to the experiences of parents diagnosed postnatally
or of those who decide on termination as no parents in
our sample pursued this option. Thus, continued efforts
and larger multisite studies are required to identify and
better understand the unique needs of these parent popu-
lations not captured in the present study in order to pro-
vide effective support.

In conclusion, while parents who received a prenatal
diagnosis of complex CHD experience distress, the find-
ings from this exploratory study illuminate potentially
important differences in parents’ levels of psychological
distress and negative emotions regarding their decision-
making outcomes, which seem to vary based on their
treatment approach (comfort-directed care v. surgical
intervention) and, in the case of surgical intervention,
the treatment outcome (i.c., whether or not the child sur-
vives). Most notably, in the present exploratory study,
parents who decided on comfort-directed care experi-
enced higher levels of psychological distress, whereas
parents who decided on surgery experienced greater deci-
sional regret and conflict, particularly when the child did
not survive surgery. We believe that it is crucial for addi-
tional and larger multisite studies to replicate this
exploratory work to assess the validity and reliability of
these findings. This confirmatory evidence is necessary
to inform the development and testing of support strate-
gies and decision aids tailored to parents’ treatment
choice and the child’s survival outcome to provide better
support for all parents during this difficult and challen-
ging period.
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