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Results: Parents of infants with a single-ventricle heart experienced a decrease in
total stress over time. Parents of infants with a biventricular heart experienced a
decrease in attachment-related stress, and an increase in stress related to infant
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Conclusions: Findings highlight stressful and potentially risky periods for parents of
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1 | INTRODUCTION and corrective surgeries early in life, followed by long hospitalizations

in the cardiac intensive care unit (CICU). Infants with single-ventricle
Congenital heart disease (CHD) is the most prevalent group of congen- (SV) post-operative physiology (eg, Hypoplastic Left Heart Syndrome)
ital anomalies diagnosed in approximately one percent of live births. are extremely medically fragile and require close medical attention
Infants with complex defects often require multiple stages of palliative post-discharge. They often display feeding difficulties, growth delays,
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and remain at risk for congestive heart failure.? Their health issues

Mm Congenital Heart Disease

cause profound stress to families especially in early infancy, in which
parents ought to adjust to the intensive care environment, and to the
post-operative caretaking demands at home.® With the increasing
CHD survival rates,* the stress is often long-lasting and has long-term
implications on quality of life.

Studies reported increased parenting stress in populations with
CHD, compared to the general population.®>®” Parenting stress is a
distinct form of psychological distress experienced by parents while
trying to meet the parenting role demands.® It has been associated
with various adverse family outcomes, including poor familial quality
of life and well-being, anxiety and depression among both children
and parents.”!® It has also been predictive of poor social compe-
tence and maladaptive behaviors among children.!**?

The currently identified sources of parenting stress in the CHD
pediatric population mostly align well with Abidin's Parenting
Stress Model.’® The model identifies certain child characteristics,
parental factors, and life events outside the parent-child system,
as stress-evoking, and categorizes them into three domains (child
domain, parent domain, and life stress domain). Studies have
shown that parenting stress in the CHD population was domi-
nantly related to temperamental and behavioral characteristics
of the children. Specifically parents reported on increased irrita-
bility, moodiness, demandingness, and feeding problems among
their children, causing them stress.”'*1% Parental depression, anx-
iety, feelings of incompetence, marital problems, and low socio-
economic status were all linked to parenting stress in the CHD
population. 41618

Additional illness-related factors have been identified in the
literature as important stressors in the CHD population, but have
yet been included in Abidin's model. Such factors relate to the in-
tensive care environment, the illness severity, and the increased
caretaking burden at home.%? Only handful of studies compared
parenting stress levels by the condition complexity. For instance,

Torowicz et al'®

found higher stress levels in SV infants compared
to biventricular (BV) physiology infants, and healthy controls at 3
months of age. Furthermore, the trajectory of stress has yet been
studied, due to the paucity of longitudinal assessments.” The cur-
rent study aimed to examine parenting stress trajectories in par-
ents of infants with CHD over infancy, and to compare them by
the condition severity (ie, post-operational cardiac physiology).
Longitudinally assessing the trajectories of parenting stress over
this critical period of infancy may expand our understanding re-
garding parental illness adjustment following the sensitive post-

diagnostic/surgical period.

2 | METHODS

2.1 | Study design

The study employed a secondary analysis of data from a larger pro-
spective cohort study, in which infant and parent outcomes were
examined during five time points over infants' first year of life.

2.2 | Setting and participants

A convenience sample of infants with CHD and their parents
(N = 241) was recruited from the CICU of a 480-bed children's hos-
pital in the American North-Atlantic region. Infants were included
in the sample if they underwent corrective or palliative surgery for
their heart defect within their first 6 weeks of life, born >35 gesta-
tional weeks, and weighed >2000 g. Infants with other congenital
anomalies or genetic syndromes (except 22q deletion and DiGeorge
syndrome) were excluded from the study.

2.3 | Study procedures and data collection

The original and the current study were approved by the institu-
tional review board. Informed consent was signed by parents. Data
were obtained at hospital discharge, and during outpatient visits at
3, 6, 9, and 12 months of age. Parents filled in self-reporting ques-
tionnaires including demographic information, and parenting stress;
clinical information was obtained from the medical records.

2.4 | Study variables and instruments

2.4.1 | Parenting stress index-long form

Parenting stress as the study's outcome was assessed at 3-, 6-, 9-, and
12-month visits. The parenting stress index (PSI) is a validated, stand-
ardized, self-reporting questionnaire designated for parents, measuring
stressors on the domains identified in Abidin's model. The long form
consists of 120 items, yielding scores over 17 subscales. Forty-seven
5-point Likert scale items measure stress over the six child domain sub-
scales. An item for example: “My child seems to cry or fuss more often
than most children.” Fifty-four 5-point Likert scale items measure the
seven parent domain subscales. An item for example: “I often feel guilty
about the way | feel towards my child.” Scores from the parent and child
domains are summed to an overall score, constructing the total stress
subscale. Alpha reliability coefficients for the different subscales range
between .70 and .90. The additional life stress domain lists 19 stress-
ful life events (yes/no response), potentially experienced by parents out-
side the parent-child system (eg, divorce, troubles at work). Individual
interpretation of subscales also allows to analyze specific aspects of
the parent-child system.13 All PSI scores are analyzed on a continuum,
where higher scores are indicative of higher parenting stress levels.

2.4.2 | Post-operative cardiac physiology

Infants were categorized as SV or BV post-operative cardiac physi-
ology. Cardiac functionality was assessed by a cardiologist based on
post-operative echocardiograms, in accordance with the established
standards.'’

2.5 | Covariates considered for analysis

Feeding mode. Early feeding issues in CHD infants are common

and are associated with other illness parameters (brain dysfunction,
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psychomotor issues, energy imbalance, etc). They often correlate with
later neurological impairments and developmental delays diagnosed
over time, therefore might confound our relationship of interest. 22021
Infants were classified by their enteral feeding modes at the time of
hospital discharge as exclusively orally fed (breast or bottle), or as de-

vice-assisted feeding (nasogastric tube only or oral+ tube feeding).

2.5.1 | Infant anthropometrics

Stunted growth might be a confounding issue for infants with CH D.2
Infant weight, length, and head circumference were obtained at all
visits and converted to standardized Z-scores, per the World Health

Organization's recommendations.??

2.5.2 | Demographic characteristics

Demographics were collected from the medical records and via
parents' self-reporting, and included infant gestational age, gender,
race, ethnicity, parental education, and whether the CHD was pre-

natally diagnosed.

3 | DATA ANALYSES

Descriptive statistics were generated to characterize all demographic
and clinical variables. Means, standard deviations, medians, and ranges
were used to describe continuous variables. Frequencies and percent-
ages were used to describe categorical variables. Fisher's exact tests
were used to examine differences in demographic and clinical vari-
ables for SV vs BV infants; two-sample t-tests were used to compare
continuous variables across the two groups. Next, separate linear
mixed-effects regression models?® for the PSI subscales were gen-
erated for each group (SV and BV) to evaluate the group's individual
stress trajectory over time. The evaluation of differences in the stress
trajectories between groups relied on the group x time interaction
term (time as a continuous measure from 3 to 12 months). Covariates
considered for the analysis were examined based on significance level
.2 in bivariate and two-way covariate x time interaction models, and
further by backward deletion process in the .2 significance level. Final
covariates for the multivariable analysis included infant birth weight,
length Z-scores, and feeding mode at discharge. Given the fixed sam-
ple size due to the secondary nature of the study, multiplicity was not
accounted for, and statistical significance of results was interpreted in
the context of clinical meaningfulness. All analyses were conducted
using STATA Version 14 (xtmixed procedure).24

4 | RESULTS

Table 1 displays the sample's comparison of demographic and clini-
cal characteristics by physiology group. The final sample included
90 mothers of infants with complex CHD, of whom 45 (50%) had
SV post-op physiology. Mothers were mostly non-Hispanic (n = 60;
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67%) white (n = 82; 91%). Infants with SV physiology, on average,
had a significantly longer post-operation CICU stay than BV infants
(Mean = 31.35 vs Mean = 15.84; P = .0026), and more SV infants
required device-assisted feeding at the time of discharge (53% vs
20%; P = .001). Table 2 displays the group comparisons of the base-
line parenting stress subscale scores at 3 months of age. Parenting
stress at 3 months did not significantly differ between groups, and
total stress means corresponded to the 50th percentile on the PSI.13

Tables 3 and 4 present results from mixed-effects regression
analyses, in which PSI subscales were separately regressed over
infant visits at 3, 6, 9, and 12 months. Models were adjusted for
birth weight, feeding mode at discharge, and infant length Z-scores.
Table 2 displays the groups' individual stress trajectories over time.
Findings indicate a significant decrease in parenting stress in the SV
group on the mood (P = .026), attachment (P = .004), role restric-
tion (P = .043), parent domain, (P = .043), and total stress subscales
(P = .031). The BV group demonstrated significant stress increase
over time on the distractibility subscale (P = .003), and stress de-
crease on the attachment subscale (P =.002).

Table 3 displays group differences in PSI changes over time rep-
resented by group x time interaction terms. Parents of SV and BV in-
fants significantly differed in their parenting stress trajectories over
time on the distractibility (P = .002), mood (P = .009), and the child
domain (P =.023) subscales. Group comparisons of the stress trajec-
tories over time are based on model estimates. Figure 1 graphically
presents the child domain stress trajectories over time, on which the
SV group demonstrated a decrease in stress over time, and the BV

group demonstrated an increase in stress over time.

5 | DISCUSSION

The current study aimed to explore stress trajectories in parents of
infants with CHD over the first year of life, and compare them by
infants' post-operational cardiac physiology.

Findings indicate that the total stress of parents in the SV group
decreased over the first year of infant's life, specifically the stress re-
sulting from attachment issues, parental role restriction, and infant's
temperamental characteristics. Whereas parents of BV infants sim-
ilarly demonstrated attachment-related stress decrease over time,
they also demonstrated increase in stress that was related to their
infant's distractibility. Significant differences were found between
the two groups in stress trajectories related to infant's temperamen-
tal characteristics (ie, mood and distractibility).

Parenting stress is expected to decrease over infancy and tod-
dlerhood in the general healthy population.13 Studies examining
stress changes in non-healthy pediatric populations such as children
with ASD, cancer, and children with disabilities, presented mixed re-
sults. Stress decrease in these studies was rationalized by the paren-
tal adjustment to the situation and/or by the reduction of treatments
with time.?>2¢ In the CHD population, the post-operational period
and the lengthy CICU stay have been described as peak stressful
periods for parents.?”28 The post-discharge period is critical as well,
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TABLE 1 Demographic characteristics and growth parameter comparisons of the study sample, N = 90

SV N =45 BV N =45
N (%) N (%) P-value®
Infant gender .652
Male 32(71) 29 (64)
Female 13 (29) 16 (36)
Ethnicity .709
Hispanic 5(11) 3(7)
Non-hispanic 29 (64) 31 (69)
Unreported 11 (24) 11 (24)
Race .066
White 38(84) 44 (98)
Black 5(11) 1(2)
Other 1(2) 0(0)
Unreported 1(2) 0(0)
Mother's education .628
High school 2(4) 2(4)
Collage 14 (31) 16 (36)
Post-graduate degree 3(7) 7 (16)
Unreported 26 (58) 20 (44)
Feeding mode at discharge .001
Oral feeding 13 (29) 26 (58)
Tube assisted 24 (53) 9 (20)
Missing 8(18) 10(22)
N Mean (SD) Median (IQR®) N Mean (SD) Median (IQR)
Birth weight, g 45 3310 (506) 3310 (765) 45 3397 (518) 3430 (700) 426
Gestational age, weeks 45 38.8(1.50) 39(2) 43 38.9 (1.17) 39(2) .599
Weight at 3 months, Z-score 27 -1.62(1.36) -1.62(2.23) 32 -.89(1.19) -.505 (1.49) .033
Length at 3 months, Z-score 25 -1.31(1.49) -1.17(1.83) 32 -.47 (1.15) -.26(1.6) .020
Head circumference at 3 23 -1.39 (1.31) -1.48(1.67) 32 -.17(1.02) -.325(1.215) .000
months, Z-score
Days of hospital stay 45 31.35(31.33) 18(22) 44 15.84 (11.03) 13(9) .003

aGroup comparisons via t-tests for continues parameters and Fisher's exact test for categorical parameters.

bStandard deviation.
‘Interquartile range.
YWHO growth Z-scores.

especially for SV infants, who remain within the inter-stage mortal-
ity danger zone following the bidirectional Glenn procedure until 4
to 6 months of age.29 During this period, parents are overwhelmed
by their child's condition, medications, and feeding problems.?” Over
time most infants stabilize, require fewer medical interventions and
treatments, and feed better. Parents also learn to cope more effi-
ciently with stress with time, and adjust to the condition.?>*° Gaskin
et al.®* showed decrease in signs of PTSD in parents of infants who
underwent cardiac surgery, as their confidence increased.

Both groups demonstrated stress decrease on the attachment sub-
scale. Attachment related stress is often reflected in weak parent-child
relationships.'® Insecure attachment and weak infant-mother relation-
ships have been reported in other studies of the CHD population and

other chronic pediatric populations.’?% It is assumed that bonding
and attachment issues in the CHD population stem from psychological
and physical barriers due to the long hospitalizations in the CICU en-
vironment, and/or the uncertainty in the infant's survival.>**° Infants
with complex CHD also tend to quickly lose attention and withdraw
during interactions, challenging their care providers to maintain com-
munication.*® This, however, improves with time and may explain the
stress decrease on the attachment subscale.

Further findings demonstrate differences in stress trajectories
between groups on child's temperamental subscales. These findings
may be attributed to temperamental changes in the pediatric CHD
population evident in the literature.’” Infants with more complex CHD

conditions often demonstrate irritability and moodiness early in life,
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TABLE 2 Baseline parenting stress comparisons of the study sample at 3 months of age

SV BV
PSl subscales N Mean (SD) Median (IQR) N Mean (SD) Median (IQR) P-value®
Child domain 32 99.37 (24.68) 97 (23.5) 34 91.88(17.29) 90 (18) 156
Distractibility 32 24.09 (4.89) 24 (4.5) 34 22.15 (4.46) 22 (4) .096
Adaptability 32 25.84 (6.59) 26(7.5) 34 24.15 (5.40) 25 (4) .256
Reinforces Parents 31 8.16 (3.33) 7 (4) 34 8(2.07) 7.50 (4) 814
Demandingness 32 19.56 (5.99) 19 (7) 34 17.71(5.23) 16 (7) 184
Mood 32 9.88 (3.49) 10 (4.5) 34 9.29 (2.58) 9(4) 443
Acceptability 32 12.09 (4.69) 12 (6) 34 10.59 (3.42) 11 (4) 139
Parent domain 32 114.21 (23.44) 115 (31) 34 110.73 (18.06) 109 (19) 499
Competence 32 25.03 (6.13) 25(9) 34 23.35(4.87) 24 (4) 222
Isolation 32 12.62 (4.55) 12 (6) 34 12.47 (3.23) 13(3) .874
Attachment 32 11.43(3.26) 11 (4.5) 34 10.82(1.81) 11(3) .345
Parental health 32 12.25(2.78) 12 (2.5) 34 12.29 (3.21) 12.5(4) .953
Role restriction 32 17.59 (5.50) 17.5(7) 34 17.94 (4.74) 16 (5) 784
Depression 32 17.75 (4.55) 16 (6.5) 34 17.79 (3.82) 17.5(3) 966
Spouse 32 17.53(5.29) 18(7) 34 16.05 (4.74) 16 (4) .238
Life stress 32 11.09 (7.91) 8(8.5) 34 8.29 (6.73) 7(9) 126
Total stress 32 213.59 (43.58) 212 (46) 34 202.61(31.71) 200.5(32) 244

Abbreviations: BV, bi-ventricle group; IQR, interquartile range; PSI, parenting stress index; SV, single-ventricle group; SD, standard deviation.
2Group comparisons via t-tests.

TABLE 3 Mixed-effects model results® for PS| subscales regressed on timeP®

Single-ventricle physiology Bi-ventricle physiology

PSI subscale® Vi SE¢ 95% CI° P N ° SE¢ 95% CI° P N
Distractibility -.26 0.39 (-0.98,0.46) 476 34 1.13 0.38 (0.37,1.88) .003 35
Adaptability -.56 0.45 (-1.43,0.33) 221 34 .28 0.33 (-0.37,0.93) 403 35
Reinforces parents -17 0.21 (-0.57,0.24) 412 34 -.28 0.15 (-0.57,0.01) .061 35
Demandingness -45 0.44 (-1.31,0.42) .310 34 .01 0.32 (-0.61,0.63) .978 35
Mood -.59 0.26 (-1.11, -0.07) .026 34 .02 0.14 (-0.27,0.30) .908 35
Acceptability -.16 0.35 (-0.86,0.53) .643 34 -.03 0.23 (-0.48,0.41) .885 35
Child domain -2.00 1.52 (-4.98,0.98) .188 34 1.17 1.05 (-0.89, 3.24) .265 35
Competence -.54 0.41 (-1.35,0.26) 186 34 =28 0.30 (-0.81,0.36) 451 35
Isolation -.10 0.26 (-0.61, 0.40) .684 34 -.33 0.24 (-0.80,0.13) 161 35
Attachment -.61 0.21 (-1.02, -0.19 .004 34 -47 0.15 (-0.77,-0.17) .002 35
Health -.08 0.22 (-0.51,0.35) 711 34 -31 0.24 (-0.79,0.17) .208 35
Role restriction -.61 0.31 (-1.21, -0.02) .043 34 -41 0.31 (-1.02,0.19) 181 35
Depression -.36 0.36 (-1.09, 0.34) .303 34 -.34 0.30 (-0.92,0.25) .258 35
Spouse =35 0.32 (-0.99, 0.28) .274 34 =3l 0.31 (-0.91, 0.30) .321 35
Parent domain -2.53 1.25 (-4.98, -0.08) .043 34 -2.23 1.29 (-4.76,0.30) .083 35
Total stress -4.51 2.09 (-8.61, -0.41) .031 34 -1.07 1.86 (-4.72,2.59) .567 35
Life stress -.40 0.50 (-1.38,0.58) 421 34 47 0.40 (-0.31,1.25) .240 35

2All models are adjusted for infant length Z-scores, birth weight, and feeding mode at discharge (exclusively oral feeding vs device assisted feeding).
PEstimates in table correspond to main effect of “Time”; Time represents the continuous independent variable.

‘Parenting stress index subscale scores as the outcome of interest, each represents a separate multivariate model within each group, single-ventricle
and bi-ventricle physiology.

dStandard error.

€95% confidence intervals.
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TABLE 4 Final mixed-effects model results? for PSI subscales regressed on time®, post-op cardiac physiology, and time x post-op cardiac

physiology terms. N = 69

PSI subscale®
Distractibility

Time

BV physiology*©

Group x time

Intercept
Adaptability

Time

BV infants

Group x time

Intercept
Reinforces parents

Time

BV infants

Group x time

Intercept
Demandingness

Time

BV infants

Group x time

Intercept
Mood

Time

BV infants

Group x time

Intercept
Acceptability

Time

BV infants

Group x time

Intercept
Child domain

Time

BV infants

Group x time

Intercept
Competence

Time

BV infants

Group x time

Intercept
Isolation

Time

BV infants

Group x time

-.38
-6.37
1.63
27.92

-.57
-2.85
.88
24.55

-.27
-.16
.06
11.71

-.46
-1.74
.54
15.23

-.64
-2.08
71
12.81

-.22
-1.63
.26
13.67

-2.34
-14.16
3.94
102.41

-.54
2.2
41
32.00

-.16
-.19
-.08

SE®

0.38
2.05
0.51

0.39
2.37
0.52

0.18
1.06
0.23

0.38
2.27
0.51

0.20
1.23
0.27

0.29
1.62
0.39

1.30
8.15
1.73

0.33
1.90
0.43

0.24
1.39
0.32

95% CIf

(-1.13,0.37)
(-10.39, -2.35)
(0.62,2.63)

(-1.34,0.20)
(-7.49, 1.80)
(-0.14, 1.90)

(-0.62,0.08)
(-2.23,1.91)
(-0.40, 0.51)

(-1.21,0.29)
(-6.19,2.71)
(-0.46, 1.55)

(-1.04, -0.24)
(-4.50,0.34)
(0.17,1.24)

(-0.79,0.35)
(-4.80, 1.54)
(-0.51,1.03)

(-4.89,0.20)
(-30.14,1.81)
(0.54, 7.34)

(-1.17,0.10)
(-5.93,1.52)
(-0.44,1.25)

(-0.64,0.32)
(-2.90, 2.53)
(-0.72,0.55)

.320
.002
.002

.145
.230
.090

126
.878
.806

.227
443
.290

.002
.092
.009

450
.313
511

.071
.082
.023

.100
.245
.346

.507
.893
794

(Continues)
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TABLE 4 (Continued)

PSI subscale? B SE® 95% CIf P
Intercept 13.39

Attachment
Time -.60 0.18 (-0.95, -0.24) .001
BV infants -.67 1.07 (-2.78,1.43) .532
Group x time 13 0.24 (-0.34, 0.59) .589
Intercept 14.99

Health
Time -.18 0.23 (-0.64,0.27) 425
BV infants .36 1.34 (-2.27,2.99) .788
Group x time -.06 0.31 (-0.66,0.54) .842
Intercept 11.61

Role restriction

Time -.57 0.30 (-1.15,0.01) .054
BV infants =3/ 1.72 (-3.74,2.99) .828
Group x time 22 0.39 (-0.54,0.98) 571
Intercept 19.61

Depression
Time -.47 0.33 (-1.12,0.19) 162
BV infants -.90 1.69 (-4.21, 2.42) 596
Group x time .25 0.44 (-0.62,1.12) .569
Intercept 16.78

Spouse
Time -.31 0.32 (-0.94,0.32) .340
BV infants -.93 1.74 (-4.35, 2.49) .593
Group x time .06 0.43 (-0.78, 0.90) .885
Intercept 21.65

Parent domain
Time -2.78 1.23 (-5.18, -0.38) .023
BV infants -5.09 6.63 (-18.09, 7.90) 442
Group x time .84 1.62 (-2.34,4.02) .604
Intercept 135.73

Total stress

Time -5.07 2.01 (-9.01,-1.12) .012
BV infants -19.75 12.31 (-43.88,4.37) .109
Group x time 4.80 2.65 (-0.40, 10.00) .071
Intercept 236.24
Life stress

Time -.38 0.45 (-1.25,0.49) .392
BV infants -6.49 2.68 (-11.75, -1.24) .015
Group x time 93 0.58 (-0.21, 2.08) .109
Intercept 1.96

2All models are adjusted for infant length Z-scores, birth weight, and feeding mode at discharge (exclusively oral feeding vs device assisted feeding).
PTime as the continuous independent variable.

Bi-ventricle versus single-ventricle post-op cardiac physiology.

dParenting stress index subscale scores as the outcome of interest, each represents a separate multivariable model.

€Standard error.

95% confidence intervals.
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Parenting Stress changes over time in parents of SV and BV infants
Child Domain subscale

Mm Congenital Heart Disease
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Child Domain Score
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e-------® SV Infant group @ — -® BV Infant group

FIGURE 1 Parenting stress trajectories in parents of SV and BV
infants from 3-12 months, on the child domain

which have been attributed to neurologic deficits and clinical param-
eters,®” and have been reported to cause a great amount of stress to
parents early in infancy.> With time, many infants overcome these
difficulties, which and may explain the decrease in stress in the SV
group. Parents of BV infants, however, demonstrate increase in stress
over time on the distractibility subscale. Uzark and Jones showed via
cross-sectional associations greater parental stress with age, in chil-
dren with CHD between 2 and 12 years. This was explained by the
increasing challenge disciplining, and setting limits to children as they
age. Similarly, BV infants may follow the typical developmental route,
in which infants become more distractible after the newborn stage,38

which may explain the increase in stress on this subscale.

6 | IMPLICATIONS FOR RESEARCH,
PRACTICE, AND POLICY

The longitudinal design of the current study allowed tracking parent-
ing stress trajectories during infancy in a growing chronic pediatric
population, and comparing stress trajectories by condition sever-
ity. The general decrease in stress in parents of SV infants, who are
more critically ill, strengthens previous research, which highlighted
the post-operational and hospital discharge as peak stressful peri-
ods. These periods are usually followed by a process of parental ad-
justment to the new situation of self-care at home.®> Nevertheless,
findings from the current study indicate differences in stress trajec-
tories by illness severity, which suggest that each group has unique
experiences, needs, and coping mechanisms. Golfenshtein and col-
leagues® found that early coping of mothers of infants with com-
plex CHD included passive mechanisms, which have been previously
associated with adverse outcomes, and delayed illness adjustment.
Early interventions aiming to empower parents to use active coping
strategies may help them to adjust to the new reality in the CICU and
at home, and promote productive parenting practices.*>** Future
research may also benefit from investigation of the different long-
term coping mechanisms parents use over infancy and childhood,

and characterize them by the condition severity.

While findings further show that attachment-related stress de-
creased over time in our sample, early attachment issues may bear
long-lasting consequences on the parental practices and infant de-
velopment.*>* Parents described difficulties in closely connecting
with their infants during the CICU hospitalization.’ A system of fam-
ily care should be established for families, providing comprehensive
familial support while in the CICU and beyond, and prioritizing the

promotion of healthy parent-infant relationships.

7 | STUDY LIMITATIONS AND
DIRECTIONS FOR FUTURE RESEARCH

The sample was recruited from a single institute, and included mainly
white, non-Hispanic mothers, a fact that may limit the generaliz-
ability of results. Future research should aim for a diverse sample,
including fathers as well. Studies examining both parents showed
differencesin parenting stress patterns.>* Inclusion of other familial
or maternal parameters such as family management, maternal psy-

4445 that account not only for parental caregiving

chosocial factors,
in the hospital but also demand caretaking at home in future studies,
may enhance comprehensive understanding of the phenomenon.

Although the PSI was validated in the CHD population, its abil-
ity to capture certain illness-specific aspects of the phenomenon is
limited.*® The sample of the current study demonstrated lower-than-
expected stress levels, which may be attributed to parental defen-
sive response,13 or to the measure's inability to fully capture aspects
of the phenomenon. More illness-specific parenting stress measures
may provide information beyond the obtained from the general
measure.*® Furthermore, data collection has been performed almost
a decade ago. Although changes have not been applied to the PSI
since then, the ongoing advances in technology, surgery, medicine,
and nursing care may impact the current stress experience of par-
ents in similar situations.

Missing data and dropout were accounted for in the mix-
modeling approach, and by comparisons to an imputed dataset.?’
This, however, limited the power in the study, and limited our ability
to adjust for multiplicity issues (eg, Bonferroni/Holm's procedures).
Therefore, the interpretation of results was performed with caution,
based on the clinical significance.48 For instance, current results
echo previous findings, which similarly demonstrated infantile tem-
peramental and parental competence issues in the CHD population.

Further, parenting stress trajectories were linearly presented,
with “time” as a continuous measure. Non-linear analysis provid-
ing detailed information regarding the stress flexuosity, may high-
light sensitive periods over infancy. The prenatal diagnosis, days
and weeks around the surgery, and the early weeks at home have
been described as over-stressful in the CHD population.*’ Parenting
stress has been first measured at 3 months in our study, preventing
us with any information regarding the stress around hospital dis-
charge. Furthermore, many within the uni-ventricular heart infants
undergo their second stage surgery around 4 to 6 months of age,
which may be an additional stressful/traumatic event for the family
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after they have started adjusting to the situation at home. Families
may benefit from earlier and longer assessment starting at hospital
and throughout and beyond infancy, involving qualitative evalua-

tions of participants' experiences.

8 | CONCLUSIONS

The current study novelty tracked parenting stress over infancy
in a population of critically ill children and their parents. Findings
indicate that the stress of parents of SV infants evoking around
infant's temperamental characteristics, parental role restrictions,
and attachment issues decreases with time. While parents of BV
infants similarly experience attachment-related stress decrease,
they also experience stress increase in relation to infant's distract-
ibility. Parental support and interventions should be tailored to the
trajectory of parental distress, the illness condition course, and
typical characteristics. Interventions should focus on parental em-
powerment toward balanced coping and promotion of healthy parent-

infant relationships.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

AUTHOR CONTRIBUTIONS

Nadya Golfinshtein is the first and primary article author, and is
responsible for study conceptualization and design, data analysis,
statistics, and interpretation of results, article drafting and approval.

Alexandra Hanlon is the supervising biostatistician, and is
responsible for data analysis and interpretation, critical revisions,
and approval of article.

Janet Deatrick contributed to study conceptualization, interpre-
tation of results, critical revisions, and approval of article.

Barbara Medoff-Cooper, the senior scientist, contributed to
study conceptualization, interpretation of results, critical revisions,

and approval of article.

ORCID

Nadya Golfenshtein https://orcid.org/0000-0003-1875-5981

REFERENCES

1. Marino BS, Lipkin PH, Newburger JW, et al. Neurodevelopmental
outcomes in children with congenital heart disease: evaluation
and management: a scientific statement from the American Heart
Association.  Circulation. 2012;126(9):1143-1172. https://doi.
org/10.1161/CIR.0b013e318265¢ee8a.

2. Medoff-Cooper B, Naim M, Torowicz D, Mott A. Feeding, growth,
and nutrition in children with congenitally malformed hearts.
Cardiol Young. 2012;20(S3):149-153. http://proxy.library.upenn.
edu:2092/10.1017/51047951110001228.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

1121
oli“ Congenital Heart Disease —W 1 LEYJ—

Sarajuuri A, Lonnqvist T, Schmitt F, Almqvist F, Jokinen E. Patients
with univentricular heart in early childhood: parenting stress and
child behaviour. Acta Paediatr. 2012;101(3):252-257. https://doi.
org/10.1111/j.1651-2227.2011.02509.x.

Van der Bom T, Zomer AC, Zwinderman AH, Meijboom FJ, Bouma
BJ, Mulder BJ. The changing epidemiology of congenital heart dis-
ease. Nat Rev Cardiol. 2010;8(1):50-60. https://doi.org/10.1038/
nrcardio.2010.166.

Lisanti AJ, Golfenshtein N, Medoff-Cooper B. The pediatric cardiac
intensive care unit parental stress model: refinement using directed
content analysis. ANS Adv Nurs Sci. 2017;40(4):319-336. https://doi.
org/10.1097/ANS.0000000000000184.

Mullen MP, Andrus J, Labella MH, et al. Quality of life and pa-
rental adjustment in pediatric pulmonary hypertension. Chest.
2014;145(2):237-244. https://doi.org/10.1378/chest.13-0636.
Uzark K, Jones K. Parenting stress and children with heart disease.
J Pediatr Health Care. 2003;17(4):163-168. https://doi.org/10.1067/
mph.2003.22.

Deater-Deckard K. Parenting Stress. New Haven, CT: Yale University
Press; 2004.

Fonseca A, Nazaré B, Canavarro MC. Parental psychological dis-
tress and quality of life after a prenatal or postnatal diagnosis of
congenital anomaly: a controlled comparison study with parents
of healthy infants. Disabil Health J. 2011;5(2):67-74. https://doi.
org/10.1016/j.dhjo.2011.11.001.

Goldbeck L, Melches J. Quality of life in families of children with
congenital heart disease. Qual Life Res. 2005;14(8):1915-1924. https
://doi.org/10.1007/s11136-005-4327-0. https://link.springer.com/
article/10.1007/s11136-005-4327-0. Accessed June 20, 2019.
Hearps SJ, McCarthy MC, Muscara F, et al. Psychosocial risk in fam-
ilies of infants undergoing surgery for a serious congenital heart dis-
ease. Cardiol Young. 2014;24(4):632-639. https://doi.org/10.1017/
$1047951113000760.

Semke CA, Garbacz SA, Kwon K, Sheridan SM, Woods KE. Family
involvement for children with disruptive behaviors: the role of
parenting stress and motivational beliefs. J Appl Sch Psychol.
2010;48(4):293-312. https://doi.org/10.1016/j.jsp.2010.04.001.
Abidin RR. Parenting Stress Index: Professional Manual, 3rd ed. Lutz,
FL: Psychological Assessment Resources, Inc; 1995.

Dudek-Shriber L. Parent stress in the neonatal intensive care unit
and the influence of parent and infant characteristics. Am J Occup
Ther. 2004;58(5):509-520. https://doi.org/10.5014/ajot.58.5.509.
Torowicz D, Irving SY, Hanlon AL, Sumpter DF, Medoff-Cooper
B. Infant temperament and parental stress in 3-month-old infants
after surgery for complex congenital heart disease. J Dev Behav
Pediatr. 2010;31(3):202-208. https://doi.org/10.1097/DBP.0b013
e3181d3deaa.

Carey LK, Nicholson BC, Fox RA. Maternal factors related to par-
enting young children with congenital heart disease. J Pediatr Nurs.
2002;17(3):174-183. https://doi.org/10.1053/jpdn.2002.124111.
Farley LM, DeMaso DR, D’Angelo E, et al. Parenting stress and
parental post-traumatic stress disorder in families after pediatric
heart transplantation. J Heart Lung Transplant. 2007;26(2):120-126.
https://doi.org/10.1016/j.healun.2006.11.013.

Goldberg S, Morris P, Simmons RJ, Fowler RS, Levison H. Chronic
illness in infancy and parenting stress: a comparison of three groups
of parents. J Pediatr Psychol. 1990;15(3):347-358. https://doi.
org/10.1093/jpepsy/15.3.347.

Friedman AH, Kleinman CS, Copel JA. Diagnosis of cardiac defects:
where we've been, where we are and where we're going. Prenat
Diagn. 2002;22(4):280-284. https://doi.org/10.1002/pd.305.
Jackson M, Posktt EM. The effects of high-energy feeding on en-
ergy balance and growth in infants with congenital heart disease
and failure to thrive. Br J Nutr. 1991;65(2):131-143. https://doi.
org/10.1079/BJN19910075.


https://orcid.org/0000-0003-1875-5981
https://orcid.org/0000-0003-1875-5981
https://doi.org/10.1161/CIR.0b013e318265ee8a
https://doi.org/10.1161/CIR.0b013e318265ee8a
http://proxy.library.upenn.edu:2092/10.1017/S1047951110001228
http://proxy.library.upenn.edu:2092/10.1017/S1047951110001228
https://doi.org/10.1111/j.1651-2227.2011.02509.x
https://doi.org/10.1111/j.1651-2227.2011.02509.x
https://doi.org/10.1038/nrcardio.2010.166
https://doi.org/10.1038/nrcardio.2010.166
https://doi.org/10.1097/ANS.0000000000000184
https://doi.org/10.1097/ANS.0000000000000184
https://doi.org/10.1378/chest.13-0636
https://doi.org/10.1067/mph.2003.22
https://doi.org/10.1067/mph.2003.22
https://doi.org/10.1016/j.dhjo.2011.11.001
https://doi.org/10.1016/j.dhjo.2011.11.001
https://doi.org/10.1007/s11136-005-4327-0
https://doi.org/10.1007/s11136-005-4327-0
https://link.springer.com/article/10.1007/s11136-005-4327-0
https://link.springer.com/article/10.1007/s11136-005-4327-0
https://doi.org/10.1017/S1047951113000760
https://doi.org/10.1017/S1047951113000760
https://doi.org/10.1016/j.jsp.2010.04.001
https://doi.org/10.5014/ajot.58.5.509
https://doi.org/10.1097/DBP.0b013e3181d3deaa
https://doi.org/10.1097/DBP.0b013e3181d3deaa
https://doi.org/10.1053/jpdn.2002.124111
https://doi.org/10.1016/j.healun.2006.11.013
https://doi.org/10.1093/jpepsy/15.3.347
https://doi.org/10.1093/jpepsy/15.3.347
https://doi.org/10.1002/pd.305
https://doi.org/10.1079/BJN19910075
https://doi.org/10.1079/BJN19910075

22
12 | Wi Ey—

21.

22.
23.

24,

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

GOLFENSHTEIN ET AL.

Mm Congenital Heart Disease

Medoff-Cooper B, Irving SY, Hanlon AL, et al. The association
among feeding mode, growth, and developmental outcomes in in-
fants with complex congenital heart disease at 6 and 12 months
of age. J Pediatr. 2016;16(9):154-159. https://doi.org/10.1016/].
jpeds.2015.10.017.

World Health Organization. WHO Child Growth Standards: Length/
Height-for-Age, Weight-for-Age, Weight-for-Length, Weight-for-Height
and Body Mass Index for Age: Methods and Development. Geneva,
Switzerland: World Health Organization; 2006.

Longford NT. A fast scoring algorithm for maximum likelihood es-
timation in unbalanced mixed models with nested random effects.
Biometrika. 1987;74(4):817-827. https://doi.org/10.1093/biome
t/74.4.817.

StataCorp. Stata Statistical Software: Release 14. College Station, TX:
StataCorp LP; 2014.

Fedele DA, Mullins LL, Wolfe-Christensen C, Carpentier MY.
Longitudinal assessment of maternal parenting capacity variables
and child adjustment outcomes in pediatric cancer. J Pediatr Hematol
Oncol. 2011;33(3):199-202. https://doi.org/10.1097/MPH.0b013
e3182025221.

Rivard M, Terroux A, Parent-Boursier C, Mercier C. Determinants
of stress in parents of children with autism spectrum disorders. J
Autism Dev Disord. 2014;44(7):1609-1620. https://doi.org/10.1007/
s10803-013-2028-z.

Harvey KA, Kovalesky A, Woods RK, Loan LA. Experiences of
mothers of infants with congenital heart disease before, during,
and after complex cardiac surgery. Heart Lung. 2013;42(6):399-406.
https://doi.org/10.1016/j.hrtlng.2013.08.009.

Wei H, Roscigno Cl, Swanson KM, Black BP, Hudson-Barr D, Hanson
CC. Parents' experiences of having a child undergoing congenital
heart surgery: an emotional rollercoaster from shocking to bless-
ing. Heart Lung. 2016;45(2):154-160. https://doi.org/10.1016/j.
hrting.2015.12.007.

Trivedi B, Smith PB, Barker PC, Jaggers J, Lodge AJ, Kanter RJ.
Arrhythmias in patients with hypoplastic left heart syndrome.
Am Heart J. 2011;161(1):138-144. https://doi.org/10.1016/j.
ahj.2010.09.027.

Tsai MH, Hsu JF, Chou WJ. Psychosocial and emotional adjust-
ment for children with pediatric cancer and their primary care-
givers and the impact on their health-related quality of life during
the first 6 months. Qual Life Res. 2013;22(3):625-634. https://doi.
org/10.1007/s11136-01201769.

Gaskin K, Cooper L, Rooney M, Mohammed N, Barron D.
Psychosocial adjustment and adaptation in parents of infants with
complex congenital heart disease going home for the first time
following first stage cardiac surgery: a prospective review. World
J Pediatr Congenit Heart Surg. 2016;7(2):259-259. http://pch.sagep
ub.com/cgi/reprint/7/2/245%ijkey=R. Accessed June 20, 2019.
Goldberg S, Simmons RJ, Newman J, Campbell K, Fowler RS.
Congenital heart disease, parental stress, and infant-mother rela-
tionships. J Pediatr. 1991;119(4):661-666. https://doi.org/10.1016/
S50022-3476(05)82425-4.

Mantymaa M, Puura K, Luoma |, Salmelin RK, Tamminen T. Mother's
early perception of her infant's difficult temperament, parent-
ing stress and early mother-infant interaction. Nord J Psychiatry.
2006;60(5):379-386. https://doi.org/10.1080/0803948060
0937280.

Board R, Ryan-Wenger N. State of the science on parental stress
and family functioning in pediatric intensive care units. Am J
Crit Care. 2000;9(2):106. https://search.proquest.com/openv
iew/657b3c098defbbfeace535083303d3ef/1?pqg-origsite=gscho
lar&cbl=33078. Accessed June 20, 2019.

Young-Seideman R, Watson MA, Corff KE, Odle P, Haase J,
Bowerman JL. Parent stress and coping in NICU and PICU. J

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Pediatr ~ Nurs.  1997;12(3):169-177.
S50882-5963(97)80074-7.

Gardner FV, Freeman NH, Black AM, Angelini GD. Disturbed
mother-infant interaction in association with congenital heart
disease. Heart. 1996;76(1):56-59. http://proxy.library.upenn.
edu:4660/content/76/1/56.short. Accessed June 20, 2019.
Wernovsky G. Current insights regarding neurological and devel-
opmental abnormalities in children and young adults with complex
congenital cardiac disease. Cardiol Young. 2006;16(1):92-104. https
://doi.org/10.1017/51047951105002398.

Blum NJ, Taubman B, Tretina L, Heyward RY. Maternal ratings of
infant intensity and distractibility: relationship with crying duration
in the second month of life. Am J Dis Child. 2002;156(3):286-290.
https://doi.org/10.1001/archpedi.156.3.286.

Golfenshtein N, Deatrick JA, Lisanti AJ, Medoff-Cooper B. Coping
with the stress in the cardiac intensive care unit: can mindful-
ness be the answer? J Pediatr Nurs. 2017;37:117-126. https://doi.
org/10.1016/j.pedn.2017.08.021.

Golfenshtein N, Srulovici E, Deatrick JA. Interventions for re-
ducing parenting stress in families with pediatric conditions: an
integrative review. J Fam Nurs. 2016;22(4):460-492. https://doi.
org/10.1177/1074840716676083.

Jackson AC, Frydenberg E, Liang RPT, Higgins RO, Murphy BM.
Familial impact and coping with child heart disease: a systematic re-
view. Pediatr Cardiol. 2015;36(4):695-712. https://doi.org/10.1007/
s00246-015-1121-9.

Bowlby J. A Secure Base: Parent-Child Attachment and Healthy Human
Development. London, UK: Basic Books (AZ); 1988.

Ward MJ, Lee SS, Lipper EG. Failure-to-thrive is associated with
disorganized infant-mother attachment and unresolved maternal
attachment. Infant Ment Health J. 2000;21(6):428-442. https://doi.
org/10.1002/10970355(200011/12)21:6<42.

Deatrick JA, Barakat LP, Knafl GJ, et al. Patterns of family manage-
ment for adolescent and young adult brain tumor survivors. J Fam
Psychol. 2018;32(3):321. https://doi.org/10.1037/fam0000352.
Knafl KA, Deatrick JA, Knafl GJ, Gallo AM, Grey M, Dixon J.
Patterns of family management of childhood chronic conditions
and their relationship to child and family functioning. J Pediatr Nurs.
2013;28(6):523-535. https://doi.org/10.1016/j.pedn.2013.03.006.
Streisand R, Braniecki S, Tercyak KP, Kazak AE. Childhood illness-
related parenting stress: the pediatric inventory for parents. J
Pediatr Psychol. 2001;26(3):155-162. https://doi.org/10.1093/jpeps
y/26.3.155.

Hedeker D, Gibbons RD. Application of random-effects pattern-
mixture models for missing data in longitudinal studies. Psychol
Methods. 1997;2(1):64. https://doi.org/10.1037/1082-989X.2.1.64.
Neyman J, Pearson ES. The Testing of Statistical Hypotheses in
Relation to Probabilities a Priori. Cambridge: Cambridge University
Press; 1933.

Rychik J, Donaghue DD, Levy S, et al. Maternal psychologi-
cal stress after prenatal diagnosis of congenital heart disease. J
Pediatr. 2013;162(2):302-307.  https://doi.org/10.1016/j.jpeds.
2012.07.023.

https://doi.org/10.1016/

How to cite this article: Golfenshtein N, Hanlon AL, Deatrick JA,
Medoff-Cooper B. Parenting stress trajectories during
infancy in infants with congenital heart disease: Comparison
of single-ventricle and biventricular heart physiology.
Congenital Heart Disease. 2019;14:1113-1122.
https://doi.org/10.1111/chd.12858



https://doi.org/10.1016/j.jpeds.2015.10.017
https://doi.org/10.1016/j.jpeds.2015.10.017
https://doi.org/10.1093/biomet/74.4.817
https://doi.org/10.1093/biomet/74.4.817
https://doi.org/10.1097/MPH.0b013e3182025221
https://doi.org/10.1097/MPH.0b013e3182025221
https://doi.org/10.1007/s10803-013-2028-z
https://doi.org/10.1007/s10803-013-2028-z
https://doi.org/10.1016/j.hrtlng.2013.08.009
https://doi.org/10.1016/j.hrtlng.2015.12.007
https://doi.org/10.1016/j.hrtlng.2015.12.007
https://doi.org/10.1016/j.ahj.2010.09.027
https://doi.org/10.1016/j.ahj.2010.09.027
https://doi.org/10.1007/s11136-01201769
https://doi.org/10.1007/s11136-01201769
http://pch.sagepub.com/cgi/reprint/7/2/245?ijkey=R
http://pch.sagepub.com/cgi/reprint/7/2/245?ijkey=R
https://doi.org/10.1016/S0022-3476(05)82425-4
https://doi.org/10.1016/S0022-3476(05)82425-4
https://doi.org/10.1080/08039480600937280
https://doi.org/10.1080/08039480600937280
https://search.proquest.com/openview/657b3c098defbbfeace535083303d3ef/1?pq-origsite=gscholar&cbl=33078
https://search.proquest.com/openview/657b3c098defbbfeace535083303d3ef/1?pq-origsite=gscholar&cbl=33078
https://search.proquest.com/openview/657b3c098defbbfeace535083303d3ef/1?pq-origsite=gscholar&cbl=33078
https://doi.org/10.1016/S0882-5963(97)80074-7
https://doi.org/10.1016/S0882-5963(97)80074-7
http://proxy.library.upenn.edu:4660/content/76/1/56.short
http://proxy.library.upenn.edu:4660/content/76/1/56.short
https://doi.org/10.1017/S1047951105002398
https://doi.org/10.1017/S1047951105002398
https://doi.org/10.1001/archpedi.156.3.286
https://doi.org/10.1016/j.pedn.2017.08.021
https://doi.org/10.1016/j.pedn.2017.08.021
https://doi.org/10.1177/1074840716676083
https://doi.org/10.1177/1074840716676083
https://doi.org/10.1007/s00246-015-1121-9
https://doi.org/10.1007/s00246-015-1121-9
https://doi.org/10.1002/10970355(200011/12)21:6%3C42
https://doi.org/10.1002/10970355(200011/12)21:6%3C42
https://doi.org/10.1037/fam0000352
https://doi.org/10.1016/j.pedn.2013.03.006
https://doi.org/10.1093/jpepsy/26.3.155
https://doi.org/10.1093/jpepsy/26.3.155
https://doi.org/10.1037/1082-989X.2.1.64
https://doi.org/10.1111/chd.12858

