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Need for Routine Screening of Health-Related Quality of Life in Families
of Young Children with Complex Congenital Heart Disease
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David S. Winlaw, MD, FRACS?®, and Nadine A. Kasparian, BA Psych (Hons I), MAPS, PhD'?

Objectives To assess health-related quality of life (HRQOL) in families of young children with complex congeni-
tal heart disease (CHD), and identify the demographic, clinical, and psychosocial factors that place these children
and their mothers at greater risk of vulnerability.

Study design This cross-sectional study took place from June 2015 to October 2016 at The Sydney Children’s
Hospitals Network Cardiac Service, Australia. Mothers of a child aged 1-5 years with either single ventricle CHD
or CHD requiring neonatal biventricular repair were invited to participate. Eighty-seven mothers completed a suite
of validated measures, including the Pediatric Quality of Life Inventory, which assessed the outcomes of child and
maternal HRQOL.

Results Sixty percent of children with single ventricle CHD and 25% of children with biventricular repair had total
Pediatric Quality of Life Inventory scores within the at-risk range. Lower child HRQOL was strongly associated with
single ventricle CHD (B =-0.38; P < .001), physical comorbidity (B = —0.32; P =.001), feeding difficulties (8 = —0.26;
P =.008), and greater maternal psychological stress ( =-0.18; P =.045), accounting for 52% of the variance in
child HRQOL. Lower maternal HRQOL was strongly associated with poorer family functioning (f = 0.61; P <.001),
greater maternal psychological stress (B =-0.23; P =.004), child physical comorbidity (8 =-0.17; P=.01), and a
‘difficult’ child temperament (§ =-0.14; P=.01), accounting for 73% of the variance in maternal HRQOL.
Conclusions Lower HRQOL is common in young children with complex CHD, particularly single ventricle CHD.
Several predictors of HRQOL are potentially modifiable, offering possible pathways for prevention and early inter-
vention. Routine screening is a necessary first step toward developing models of care to improve HRQOL in this
population. (J Pediatr 2019;205:21-8).

See related article, p 35

oung children with congenital heart disease (CHD) requiring neonatal surgical intervention experience challenges that
may influence health-related quality of life (HRQOL). These factors include invasive medical procedures, extended hos-
pitalization, potential neurologic injury, decreased exercise capacity, intense emotional responses such as fear, and un-
certainty about the future. Children with the most complex cardiac conditions, particularly single ventricle CHD, generally experience
poorer quality of cardiovascular circulation, greater intensity of medical care, more planned surgical procedures, greater mor-
bidity, and poorer long-term health, compared with children requiring early biventricular repair. Caring for a child with complex
CHD may also have profound physical, psychological, social, and financial con-
sequences for parents and families.'
Despite recognition that HRQOL varies considerably with age,” most litera-
ture focuses on HRQOL in children aged >5 years with CHD or treats all chil-
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mixed results. Some studies have found that children with CHD
have impaired overall HRQOL compared with normative data,*
whereas others have found no differences in HRQOL in chil-
dren with CHD compared with healthy controls,’ or even that
children with CHD have better overall HRQOL and social func-
tioning compared with population norms.”

The primary aim of this study was to assess HRQOL in
young children with functional single ventricle CHD and
planned progression to a Fontan circulation (single ventricle
group), or CHD requiring neonatal biventricular surgical repair
and cardiopulmonary bypass (biventricular group). Second-
ary aims were to examine maternal self-reported HRQOL, psy-
chological well-being, and impact of CHD on the family, and
to identify the demographic, clinical, and psychosocial factors
associated with child and maternal HRQOL. Finally, the study
aimed to characterize mothers’ engagement with health pro-
fessionals for emotional support. It was hypothesized that
HRQOL would be lower for young children with CHD com-
pared with normative data,* and for children with single ven-
tricle CHD and their mothers compared with children who
underwent biventricular repair and their mothers.*® Lower child
HRQOL was also hypothesized to be associated with hypo-
plastic left heart,” physical comorbidity,” greater maternal psy-
chological stress,”'’ and lower household income."

Participants for this cross-sectional study were recruited through
The Sydney Children’s Hospitals Network (SCHN) Cardiac
Service, which includes The Children’s Hospital at Westmead
and Sydney Children’s Hospital at Randwick, and treats all chil-
dren with complex CHD in New South Wales, Australia (In-
stitutional Review Board Approval: LNR/15/SCHN/182).
Mothers of a child aged 1-5 years with either functional single
ventricle CHD with planned progression to a Fontan circu-
lation (single ventricle group) or CHD requiring neonatal
biventricular surgical repair with cardiopulmonary bypass
(biventricular group) were invited to participate. The ratio-
nale for choosing a pre-Fontan single ventricle group was to
maintain focus on a group of vulnerable young children that
the existing literature tends to neglect, deepening our under-
standing of factors contributing to outcomes in this group and
providing insight into how to best support families before their
child’s Fontan procedure. Exclusion criteria included chil-
dren who had undergone the Fontan procedure, mothers aged
<17 years, those with severe psychiatric conditions or cogni-
tive impairment, and those unable to complete the question-
naire in English.

An invitation letter, information sheet, and consent form
were sent to eligible mothers, with follow-up telephone calls,
as appropriate. Consenting participants received a paper- or
web-based questionnaire, according to preference.

Measure selection was based on recommendations of a sys-
tematic review of HRQOL models,' a systematic review of the
CHD literature,” and extensive pilot work. To maximize de-
velopmental sensitivity, survey instruments were tailored to child

22

Volume 205 o February 2019

age, with distinct validated measures for children aged 1-2 years,
2.0-3.5 years, 3.5-4.0 years, and 5 years.

HRQOL was assessed using the Pediatric Quality of Life In-
ventory (PedsQL)." Items are rated using a 5-point scale, then
scores are reversed, transformed to a linear scale (0-100, with
higher scores representing greater HRQOL), and the mean of
each subscale calculated. The PedsQL allows comparison with
a database of scores for healthy and ill children.'*"> A cutoff
of >1 SD below the normative mean indicates at-risk status
and a need for clinical assessment.'® PedsQL instruments used
included the following measures. (1) The PedsQL Infant Scale
(45 items)" is a parent-report measure assessing physical symp-
toms (Cronbach alpha in present sample, « = 0.81), and physi-
cal (a¢ =0.81), emotional (« =0.88), social (a« =0.79), and
cognitive (o = 0.94) functioning in children aged 12-24 months.
The mean of all items gives the total PedsQL score (o =0.92),
and was used as a parent-proxy reported measure of infant
HRQOL. (2) The PedsQL 4.0 Generic Core for Toddlers and
Young Children (23 items)'* is a parent-report measure for chil-
dren aged 2-4 and 5-7 years assessing physical (a = 0.90), emo-
tional (o =0.85), social (=0.83), and cognitive (a = 0.94)
functioning. The mean of all items gives the total PedsQL score
(av=10.85), used as a parent-proxy reported measure of child
HRQOL. (3) The PedsQL 3.0 Cardiac Module (27 items)'” is
a parent-report, disease-specific measure for children aged 2-4
and 5-7 years assessing heart problems and treatment (« = 0.89),
treatment II (o = 0.96), perceived physical appearance
(ae=0.88), treatment anxiety (« = 0.96), cognition (« = 0.86),
and communication (a = 0.96).

Measures of maternal HRQOL, psychological distress and
family functioning included the following metrics. (1) The
PedsQL 2.0 Family Impact Module (36 items)'® contains 8
subscales. The first 4 subscales assess parents’ own physical
(a=10.93), emotional (= 0.92), social (e =0.91), and cog-
nitive (a =0.96) functioning. The mean of these 4 subscales
gives the total PedsQL score (« = 0.97), which is used as a
measure of maternal HRQOL in the present study (ie, mothers’
reports of their own HRQOL). The second 4 subscales assess
how a child’s health condition impacts their family accord-
ing to 4 domains, namely, communication (a = 0.83), worry
(v =0.82), daily activities (o« = 0.94), and family relation-
ships (e =0.97). The mean of these 4 subscales gives a family
functioning summary score (o =0.95). The mean of all 36
Family Impact Module items from all 8 scales gives a total family
impact score that encompasses both maternal HRQOL and
family functioning summary scores. (2) On the Depression
Anxiety Stress Scales (21 items)," mothers were asked to report
symptoms of depression (a = 0.85), anxiety (a =0.78), and
stress (o = 0.86) that they themselves had experienced over the
preceding week using a 4-point scale (0-3). Higher scores in-
dicate greater distress.

Potential predictors of HRQOL included demographic factors
(12 items): child age and sex, maternal age, education, marital
status, country of birth, Aboriginality, primary spoken lan-
guage, number of children, rurality, gross weekly household
income (compared with National average of $AUD2063), and
perceived financial strain (0 [not at all] to 4 [extremely]). Child
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clinical characteristics (8 items) included data from the SCHN
databases, including cardiac diagnoses, surgical interven-
tion(s), comorbidities (ie, presence of another chronic health
condition or syndrome), cardiopulmonary bypass time, ex-
tracorporeal membrane oxygenation use, and length of neo-
natal intensive care unit stay, pediatric intensive care unit stay,
and total pediatric hospital admission (consecutive and non-
consecutive days) to time of survey completion. Perceived se-
riousness of CHD (1 item) measured parents’ perception of
the seriousness of their child’s CHD (from 0 [not at all serious]
to 4 [extremely serious]). The Short Temperament Scale for
Toddlers (30 items) or Short Temperament Scale for Chil-
dren (30 items)* measured parents’ perceptions of their child’s
temperament, for children aged 1-3.5 years and 3.5-8 years,
respectively. The easy/difficult temperament subscale scores were
used (Short Temperament Scale for Toddlers: a = 0.65, Short
Temperament Scale for Children: a = 0.76). Scores >1 SD above
the normative mean indicate a difficult temperament.”® The
Behavioral Pediatric Feeding Assessment Scale (35 items) as-
sesses child feeding behaviors. Scores >84 indicate feeding dif-
ficulties (o = 0.65).”" Access to emotional support from health
professionals (4 items) assesses whether mothers recalled being
offered emotional support from a health professional during
their child’s cardiac care, perceived helpfulness of the support,
difficulties accessing support, and anticipated responses to
future offers of psychological referral by their cardiac team.

Statistical Analyses
IBM Statistical Package for the Social Sciences (SPSS Inc,
Chicago, Illinois) 23.0 was used for analyses. Potential differ-
ences between participants and nonparticipants were exam-
ined using Pearson ¥’ tests or ¢ tests, as appropriate. PedsQL
scores were compared with normative data using 1-sample ¢
tests. Differences in PedsQL scores between the single ven-
tricle and biventricular groups were examined using indepen-
dent samples ¢ tests or Mann-Whitney U tests, as appropriate.
Associations between child total PedsQL scores (parent-
proxy report), maternal total PedsQL scores, and dichoto-
mous variables were assessed using independent samples ¢ tests
or Mann-Whitney U tests, as appropriate. Associations between
child total PedsQL scores (parent-proxy report), maternal total
PedsQL scores, and continuous variables were assessed using
Spearman rank or Pearson correlations, as appropriate.
Multiple linear regression was used to create 2 models, one
for child total PedsQL scores, and one for maternal total PedsQL
scores. After assessing multicollinearity, variables with P < .10
in bivariate analyses were included in multivariate model-
ling. Depression Anxiety Stress Scales subscales demon-
strated collinearity, so only the stress subscale was included,
capturing general psychological stress. Total length of hospi-
tal, neonatal intensive care unit, and pediatric intensive care
unit admission demonstrated collinearity, so only total hos-
pital admission was included. Progressive, backward elimina-
tion was used to achieve 2 final regression models incorporating
variables with P < .05. Child and maternal age, maternal edu-
cation level, and household income were tested as potential
confounders, added individually to each model. A variable
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causing >10% change was considered a confounder and re-
tained in the model.

Of 203 eligible mothers from 201 families, 22 were
uncontactable. Eighty-seven mothers completed the question-
naire, yielding a participation rate of 49% among eligible,
contactable families (87 of 179). Participants and nonpartici-
pants did not differ on child age (P =.59) or single ventricle/
biventricular status (P =.81), but did differ by child sex
(P =.02), with mothers of boys (58%) more likely to partici-
pate than mothers of girls (31%). The mean maternal age was
34.0 years (SD = 5.8) and the mean child age was 2.7 years
(SD = 1.2; Table I); 30% of participants lived in regional or rural
New South Wales, 48% had obtained a university degree, 60%
received a gross weekly household income below the na-
tional average, and most participants (74%) had received their
child’s diagnosis antenatally.

Infants (aged 1-2 years) with CHD had lower total PedsQL,
and psychosocial and physical summary scores, as well as lower
physical and cognitive functioning, and higher social func-
tioning compared with normative data (Table II). Children
(aged 2-5 years) with CHD had lower emotional functioning
scores compared with normative data, with no other differ-
ences in PedsQL scores.

Sixty percent of children with single ventricle CHD (86%
of infants, 52% of children aged 2-5 years) and 25% of chil-
dren with biventricular repair (48% of infants, 11% of chil-
dren) had total PedsQL scores within the at-risk range,
indicating a need for clinical assessment (Table III; available
at www.jpeds.com). Seventy percent of the single ventricle group
and 53% of the biventricular group had scores in 21 HRQOL
domain warranting clinical assessment. Infants with single ven-
tricle CHD had lower total PedsQL scores and physical
summary and physical functioning scores compared with the
biventricular group (Table IV). Children aged 2-5 years with
single ventricle CHD had lower total PedsQL scores and physi-
cal summary and school functioning scores, and greater heart
problems and treatment anxiety, compared with the
biventricular group. Seventeen percent of children aged <3.5
years and 48% aged >3.5 years had scores indicating a diffi-
cult temperament, whereas 29% of children had scores indi-
cating feeding problems requiring clinical investigation.

Mothers in the single ventricle group reported that their own
HRQOL (single ventricle: mean, 64.87; SD, 16.83; biventricular:
mean, 75.38; SD, 19.97; P = .02), family functioning (single ven-
tricle: mean, 67.53; SD,19.71; biventricular: mean, 80.92;
SD,23.31; P=.01), and total family impact (single ventricle:
mean, 63.61; SD,15.51; biventricular: mean, 76.43; SD, 18.74;
P =.002) scores were lower than for mothers in the biventricular
group (Table V; available at www.jpeds.com). Mean scores in-
dicating symptoms of depression (P =.20), anxiety (P =.28),
and psychological stress (P =.37) experienced by mothers did
not differ between groups. Moderate to severe symptoms of
depression, anxiety, and stress were reported by 14%, 9%, and
12% of mothers, respectively.
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Table I. Maternal demographic and child clinical characteristics
Single ventricle group Biventricular group
Variables (n=230) (n=57) Total sample (N = 87)
Marital status
Married or in a committed relationship 26 (87) 52 (91) 78 (90)
Not married 4 (13) 9) 9 (10)
Education level
University degree 15 (50) 27 (47) 42 (48)
No university degree 15 (50) 30 (53) 45 (52)
Gross weekly household income
Below national average 23 (77) 29 (51) 52 (60)
Above national average 6 (20) 21 (37) 27 (31)
Area of residence
Metropolitan 20 (67) 9 (68) 59 (68)
Rural or regional 9 (30) 17 (30) 26 (30)
Aboriginal or Torres Strait Islander
Yes 0(0) 0(0) 0(0)
No 29 (97) 56 (98) 85 (98)
Country of birth
Australia 22 (73) 44 (77) 66 (76)
Other 8 (27) 12 (21) 20 (23)
Primary language spoken at home
English 24 (80) 52 (91) 76 (87)
Other 6 (20) 4(7) 10 (11)
Maternal age, years 336 +6.5 341 +£55 34058
No. of children 29+1.1 28+1.1 28+1.1
Perceived financial strain, scale 0-4 15+11 15+1.0 15+1.0
Perceived seriousness of child's CHD, scale 0-4 32108 29+1.1 3.0+£1.0
Child clinical characteristics
Child sex
Male 21 (70) 41 (72) 62 (71)
Female 9 (30) 16 (28) 25 (29)
Primary CHD diagnosis
Hypoplastic left heart 9 (30 0(0) 9 (10)
Double outlet right ventricle 9 (30) 8 (14) 17 (20)
Transposition of the great arteries 5(17) 29 (51) 34 (39)
Truncus arteriosus 0(0) 6 (11) 6 (7)
Atrioventricular septal defect 0(0) 24 22
Total anomalous pulmonary venous return 0(0) 24 22
Aortic arch abnormality 0(0) 6 (11) 6 (7)
Other* 7 (23) 4.(7) 11 (13)
Time of diagnosis
Antenatal 26 (87) 38 (67) 64 (74)
Postnatal 4 (13) 19 (33) 23 (26)
Comorbidity*
Yes 7 (23) 12 (21) 19 (22)
No 23 (77) 5 (79) 8 (78)
Extracorporeal membrane oxygenation
Yes 5 (17) 4 (7) 9 (10)
No 25 (83) 51 (90) 76 (87)
Current use of medication®
Yes 19 (83) 103 20 (34)
No 4 (17) 34 (97) 38 (66)
Child age, y 29+1.2 27+12 27+1.2
Total length of hospital admission, d° 744 +57.2 325+ 33.0 473+ 473
Total length of NICU admission, d® 14.3 +13.1 13.3+12.0 13.6 +12.3
Total length of PICU admission, d® 254 +37.8 10.3 £12.2 15.6 £ 25.3
Cardiopulmonary bypass time, h 36+22 32+16 34+18

.

NICU, neonatal intensive care unit; PICU, pediatric intensive care unit.
Some percentages will not add to 100% owing to missing data.

Values are n (%) or mean + SD.
*Other primary CHD diagnoses in the single ventricle group included hypoplastic right ventricle (n = 4) and pulmonary atresia (n = 1). Other primary CHD diagnoses in the biventricular group
included atrial septal defect (n = 2), aortic stenosis (n = 1), and tetralogy of Fallot (n = 1).

tAssessed for children aged 2-5 years (n = 57) using the PedsQL Cardiac Module, which is not available for infants.
FComorbidities included heterotaxy syndrome (n = 5), velocardiofacial syndrome (n = 3), and asthma (n = 3).

§Includes consecutive and nonconsecutive days.

After adjusting for household income, the final multiple
linear regression model accounted for 52% of the variance in
child HRQOL (child HRQOL; Table VI). The mean total
PedsQL scores were 12.12 points lower for children in the single
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ventricle group than the biventricular group, and 11.78 points
lower for children with a comorbidity than those without. For
every 1-unit increase in frequency of child feeding problems,
child total PedsQL scores decreased by 0.20 units, and for every
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Table II. Mean PedsQL scores for children with CHD compared with normative data, assessed using the PedsQL Infant
Scales (age 1-2 years) and PedsQL Generic Core Scales (age 2-5 years)*

Children with CHD

(n=287) Normative data®'? Test statistics
Variables n Mean £ SD n Mean £ SD t df P
PedsQL Infant Scales, 0-100
Total PedsQL score 28 76.04 + 12.58 141 85.55 + 8.74 -4.00 27 <.001
Physical summary score 28 80.14 +12.98 141 88.84 + 7.68 -3.55 27 .001
Physical functioning 28 78.05 +17.17 141 90.32 + 8.96 -3.78 27 .001
Physical symptoms 28 81.96 + 14.52 141 87.54 £ 9.29 -2.03 27 .05
Psychosocial summary score 28 73.04 +15.88 141 83.12 + 11.02 -3.36 27 .002
Emotional functioning 28 72.07 £ 15.42 141 78.60 + 12.80 —2.24 27 .03
Social functioning 28 90.54 +10.48 141 84.65 + 15.76 2.97 27 .006
Cognitive functioning 28 64.53 + 27.50 141 91.14 £ 10.77 -5.12 27 <.001
PedsQL Generic Core Scales, 0-100
Total PedsQL score 59 77.73 £17.49 10 070 81.34 +£19.98 -1.59 58 12
Physical summary score 59 81.78 £ 21.95 10 050 83.26 + 15.84 —-0.52 58 .61
Psychosocial summary score 59 75.16 = 18.20 10 071 80.22 + 16.99 -2.14 58 .04
Emotional functioning 59 68.96 + 20.74 10 044 80.28 + 20.08 -4.19 58 <.001
Social functioning 59 81.69 + 19.38 10 036 82.15 £ 20.16 -0.18 58 .86
School functioning 37 73.78 £ 19.53 8466 76.91 £ 15.92 -0.97 58 .34 )

P values significant at the <.025 level are highlighted in bold typeface. A significance level of P<.025 was used to account for the multiple tests carried out.

*Lower scores indicate a poorer HRQOL.

1-unit increase in maternal psychological stress (mothers’
reports of their own stress levels), the child total PedsQL scores
decreased by 0.74 units. A range of factors found to be asso-
ciated with poorer child HRQOL at the bivariate level were not
retained in the final regression model, including diagnosis of
hypoplastic left heart, greater total length of hospital admis-
sion, a difficult child temperament, poorer family function-
ing, and poorer maternal HRQOL (Table VII; available at
www.jpeds.com).

After adjusting for maternal age, the final multiple linear re-
gression model accounted for 73% of the variance in mater-
nal HRQOL (ie, mothers’ reports of their own HRQOL;
Table VI). For every 1-unit decrease in family functioning, ma-
ternal total PedsQL scores decreased by 0.52 units. For every
1-unit increase in maternal psychological stress, maternal total
PedsQL scores decreased by 1.24 units. The mean total PedsQL
scores were 7.92 points lower for mothers of a child with a
comorbidity than those without and 6.03 points lower for
mothers who perceived their child’s temperament as difficult
compared with those who did not. A range of factors found
to be associated with poorer maternal HRQOL at the bivari-
ate level were not retained in the final regression model, in-
cluding single ventricle surgical pathway, greater total length
of hospital admission, lower household income, greater per-
ceived financial strain, greater frequency of child feeding prob-
lems, and poorer child HRQOL (Table VIII; available at
www.jpeds.com).

Sixty-three percent of mothers recalled being offered emo-
tional support from a health professional involved in their
child’s cardiac care. Of these, 60% of mothers engaged with
the support, with 97% perceiving it as helpful. Overall, 18%
of mothers reported difficulty accessing professional emo-
tional support; lack of time (50%), the belief they should cope
without assistance (50%), cost (36%), and uncertainty about
how to access support (29%) were common reasons. When

asked their anticipated response if offered a psychological care
referral, 52% of mothers anticipated feeling well cared for, 31%
interested, and 26% understood.

As hypothesized, children with single ventricle CHD had lower
parent-proxy reported HRQOL (total PedsQL scores) and
poorer physical functioning than children with biventricular
repair. Children aged 2-5 years with single ventricle CHD also
had lower school functioning, greater heart problems, and
greater treatment-related anxiety compared with the
biventricular group. Factors contributing to lower HRQOL in
children with single ventricle CHD may include multiple,
complex surgical interventions,* longer hospitalization,* and
an increased likelihood of physical limitations and
neurodevelopmental impairment.” In this study, children with
single ventricle CHD had not yet undergone the Fontan pro-
cedure, whereas children in the biventricular group had com-
pleted their major surgical interventions. This finding may
influence the child’s objective physical functioning and parents’
perceptions of their child’s well-being. Longitudinal HRQOL
assessment is required to understand how HRQOL may evolve
over time after cardiac surgery. We also found various clini-
cal differences between the single ventricle and biventricular
groups (eg, time of cardiac diagnosis, current use of
medication).

More than one-half (53%) of children with biventricular
repair and 70% of children with single ventricle CHD (59%
of the total sample) scored within the at-risk range on >1
PedsQL domain, demonstrating the need for routine HRQOL
assessment in pediatric cardiac care. Our results were sub-
stantially higher than the limited existing literature reporting
on the proportion of young children in the at-risk range for
HRQOL using a comparable measure. Uzark et al, for example,
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gone biventricular repair*

@ )
Table IV. PedsQL scores for children following a single ventricle pathway compared with children who have under-

Single ventricle

Biventricular group

.

group (n = 30) (n=57) Test statistics
Variables n Median (IQR) n Median (IQR) z P
PedsQL Infant Scales (0-100)

Total generic PedsQL score 7 62.22 (14.74) 21 78.89 (12.50) —2.52 .01

Physical summary score 7 69.74 (18.42) 21 87.50 (18.50) -2.95 .003
Physical functioning 7 55.56 (22.22) 21 86.11 (18.06) -3.75 <.001
Physical symptoms 7 77.50 (25.00) 21 90.00 (20.00) -1.23 22

Psychosocial summary score 7 61.54 (21.15) 21 78.85 (21.63) -1.75 .08
Emotional functioning 7 60.42 (16.67) 21 72.92 (17.05) -1.28 .20
Social functioning 7 90.00 (25.00) 21 95.00 (20.00) —-0.69 49

Cognitive functioning 7 50.00 (38.89) 21 75.00 (38.89) —2.82 .06

n Mean (SD) ] Mean (SD) t df P
PedsQL Generic Core Scales (0-100)

Total generic PedsQL score 23 68.03 (20.47) 36 83.93 (11.94) 3.38 32 .002
Physical summary score 23 65.30 (23.67) 36 92.31 (12.38) 5.05 30 <.001
Psychosocial summary score 23 70.10 (22.05) 36 78.39 (14.69) 1.59 35 12

Emotional functioning 23 66.68 (24.67) 36 70.42 (18.02) 0.63 57 .51
Social functioning 23 74.78 (21.56) 36 86.11 (16.70) 2.27 57 .03
School functioning 12 62.78 (22.68) 25 79.07 (15.71) 2.55 35 .02
n Median (IQR) n Median (IQR) V4 P
PedsQL Cardiac Module (0-100)"

Heart problems and treatment 23 50.00 (32.24) 35 89.29 (14.29) -5.23 <.001

Treatment II* 19 100.00 (0.00) 1 91.67 (0.00) - -

Perceived physical appearance 23 100.00 (8.33) 35 100.00 (0.00) -1.43 15

Treatment anxiety 23 75.00 (50.00) 35 100.00 (25.00) -2.43 .02

Cognition or thinking 23 75.00 (41.67) 35 83.33 (40.00) -0.74 .46

Communication 22 66.67 (77.08) 32 75.00 (33.33) -1.28 .20

J

Medians and corresponding IQR are reported for non-normally distributed data. The IQR represents the difference between quartile 3 and quartile 1. P values significant at the <.025 level are
highlighted in bold typeface. A significance level of P< .025 was used to account for the multiple tests carried out.

*Lower scores indicate a lower HRQOL.
1The PedsQL suite does not contain a cardiac module for infants.

tTreatment Il items can only be completed for children currently prescribed cardiac medication.

found that only 3% of children aged 2-4 years with heart disease
had a PedsQL psychosocial summary score in the at-risk range
(compared with 27% in our study), and did not report on the
proportion of children in the at-risk range for the physical
summary score.”* This difference could be influenced by the
greater inclusion of children with more complex CHD in our

study, which may further suggest the vulnerability of this spe-
cific population.

The presence of single ventricle CHD, comorbidity, child
feeding difficulties, and greater maternal psychological stress
were associated with lower parent-proxy reported child
HRQOL. Although feeding difficulties are common in

e )
Table VI. Multiple linear regression models showing predictors of child and maternal HRQOL, measured using total

PedsQL scores
Variables B 95% CI B P Model R?
Child HRQOL*
Single ventricle pathway -12.12 -17.71 to —6.52 -0.38 <.001 0.52
Presence of comorbidity -11.78 —18.55 to -5.00 -0.32 .001
Frequency of child feeding problems -0.20 —0.35 to —0.06 —-0.26 .008
Maternal psychological stress -0.74 —1.47 to -0.02 -0.18 .045
Gross weekly household income’ 3.18 —2.47 t0 8.84 0.10 27
Maternal HRQOL
Presence of comorbidity —7.92 -13.99 to —1.84 -0.17 .01 0.73
Family functioning 0.52 0.38 to 0.65 0.61 <.001
Maternal psychological stress —1.24 —2.08 to —0.40 -0.23 .004
Difficult child temperament —6.03 —11.47 to —0.58 -0.14 .01
L Maternal age’ -0.15 —0.57 10 0.28 0.04 .50 )

*Parent-proxy reported child total PedsQL scores.
tldentified confounder.
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children with complex CHD* and have been linked to lower
HRQOL in other chronically ill children,” only behavioral prob-
lems more generally have been associated with a lower HRQOL
in young children with CHD."’ Behavioral problems are also
linked to increased parental stress,”' potentially further in-
fluencing parental perceptions of child HRQOL. The associa-
tion between maternal psychological stress and child emotional,
behavioral, and neurocognitive outcomes is well-established,'**
and is likely influenced by both biological and environmen-
tal factors. Because both maternal psychological stress and child
feeding difficulties are modifiable, these findings signal the im-
portance of early identification and treatment.

With the exception of child comorbidity, the strongest cor-
relates of maternal HRQOL (ie, mothers’ reports of their own
HRQOL), were psychosocial factors: poorer family function-
ing, increased maternal psychological stress, and difficult child
temperament. This finding supports the literature identify-
ing child clinical factors as secondary predictors of maternal
HRQOL to psychosocial factors,* suggesting that interven-
tions to bolster parental psychological adaptation and family
functioning could improve maternal HRQOL. Participants’
positive responses to future offers of psychological referral and
the overwhelmingly positive experiences of those in our sample
who had received emotional support demonstrate the demand
for integration of psychological services in pediatric cardiac
settings.

Perceiving one’s child as difficult was also associated with
a lower maternal HRQOL. Difficult child temperament has pre-
viously been associated with increased psychological stress in
mothers of children with CHD,” with a bidirectional asso-
ciation between child temperament and maternal stress having
been suggested.”® Clinically, the focus should be on support-
ing mothers to respond to their child’s individual behavioral
style in a way that fosters secure attachment.”

There are limitations to this study. The sample size was mod-
erate (and small for infants in the single ventricle group), the
response rate modest, and the cross-sectional design limits
causal inference. Age at Fontan procedure is older in Austra-
lia (median, 4.8 years; IQR, 3.9-5.9 years)*' compared with the
US (mean, 2.9 £ 0.9 years),”” potentially limiting the
generalizability of these results. The potential impact of using
parent-proxy reports for child outcomes must also be ac-
knowledged. Studies in older children have described cross-
informant variation between parent-proxy and self-reported
HRQOL’; however, in research involving young children with
varying developmental abilities, parent-proxy report may be
the best available measure. Finally, the generalizability of find-
ings is restricted to mothers. Inclusion of fathers’ perspec-
tives in future studies will offer a more complete picture.

There are several direct clinical implications of this study.
Routine HRQOL screening is a necessary first step toward iden-
tifying areas of difficulty and offering interventions to mini-
mize early adversity effects. We recommend a tiered approach
to routine HRQOL evaluation, in line with the model of psy-
chological care proposed by Kasparian et al.”> This process
includes a pathway for universal psychoeducation and trauma-
informed care, as well as screening, assessment, and interven-
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tion where indicated. Screening of HRQOL using a tool such
as the PedsQL has been shown to be practical and useful in
the pediatric cardiology outpatient setting,” and could be in-
corporated into annual visits to foster regular screening while
minimizing burden on families. B

We acknowledge the administrative support provided by Claudia Nielson-
Jones, Andrew Cole, and Chrishan Dhanapalaratnam.

Submitted for publication Apr 27, 2018; last revision received Sep 7, 2018;
accepted Sep 12, 2018

Reprint requests: Nadine A. Kasparian, BA Psych (Hons I), MAPS, PhD, Heart
Centre for Children, The Children’s Hospital at Westmead, Locked Bag 4001,
Westmead, NSW 2145, Australia. E-mail: n.kasparian @ unsw.edu.au

References

1. Wei H, Roscigno CI, Hanson CC, Swanson KM. Families of children with
congenital heart disease: a literature review. Heart Lung 2015;44:494-
511.

2. Ferguson MK, Kovacs AH. Quality of life in children and young adults
with cardiac conditions. Curr Opin Cardiol 2013;28:115-21.

3. Shonkoff JP, Boyce WT, McEwen BS. Neuroscience, molecular biology,
and the childhood roots of health disparities: building a new frame-
work for health promotion and disease prevention. JAMA 2009;301:2252-
9.

4. Garcia Guerra G, Robertson CM, Alton GY, Joffe AR, Dinu IA, Nicholas
D, et al. Quality of life 4 years after complex heart surgery in infancy. J
Thorac Cardiovasc Surg 2013;145:482-8, e2.

5. Goldberg CS, Lu M, Sleeper LA, Mahle WT, Gaynor J, Williams IA, et al.
Factors associated with neurodevelopment for children with single ven-
tricle lesions. J Pediatr 2014;165:490-6, €8.

6. Brosig CL, Mussatto KA, Kuhn EM, Tweddell JS. Psychosocial outcomes
for preschool children and families after surgery for complex congenital
heart disease. Pediatr Cardiol 2007;28:255-62.

7. Werner H, Latal B, Buechel EV, Beck I, Landolt MA. Health-related quality
of life after open-heart surgery. J Pediatr 2014;164:254-8, el.

8. Eagleson KJ, Justo RN, Ware RS, Johnson SG, Boyle FM. Health-related
quality of life and congenital heart disease in Australia. J Paediatr Child
Health 2013;49:856-64.

9. Puosi R, Korkman M, Sarajuuri A, Jokinen E, Mildh L, Mattila I, et al.
Neurocognitive development and behavioral outcome of 2-year-old chil-
dren with univentricular heart. J Int Neuropsychol Soc 2011;17:1094-
103.

10. Majnemer A, Limperopoulos C, Shevell M, Rohlicek C, Rosenblatt B,
Tchervenkov C. Health and well-being of children with congenital cardiac
malformations, and their families, following open-heart surgery. Cardiol
Young 2006;16:157-64.

11. Cassedy A, Drotar D, Ittenbach R, Hottinger S, Wray J, Wernovksy G, et al.
The impact of socio-economic status on health related quality of life for
children and adolescents with heart disease. Health Qual Life Outcomes
2013;11:99.

12. Bakas T, McLennon SM, Carpenter JS, Buelow JM, Otte JL, Hanna KM,
et al. Systematic review of health-related quality of life models. Health
Qual Life Outcomes 2012;10:134-46.

13. Denniss DL, Sholler GF, Winlaw DS, Kasparian NA. Critical appraisal of
the evidence on quality of life and psychological outcomes in infants and
young children with congenital heart disease. Heart Lung Circ 2017;26:5322.

14. Varni JW, Seid M, Kurtin PS. PedsQL 4.0: reliability and validity of the
Pediatric Quality of Life Inventory version 4.0 generic core scales in healthy
and patient populations. Med Care 2001;39:800-12.

15. Varni JW, Limbers CA, Neighbors K, Schulz K, Lieu JE, Heffer RW, et al.
The PedsQL™ Infant Scales: feasibility, internal consistency reliability, and
validity in healthy and ill infants. Qual Life Res 2011;20:45-55.

16. Varni JW, Burwinkle TM, Seid M, Skarr D. The PedsQL 4.0 as a pediat-
ric population health measure: feasibility, reliability, and validity. Ambul
Pediatr 2003;3:329-41.

Need for Routine Screening of Health-Related Quality of Life in Families of Young Children with Complex 27

Congenital Heart Disease


mailto:n.kasparian@unsw.edu.au
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0010
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0010
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0010
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0015
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0015
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0020
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0020
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0020
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0020
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0025
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0025
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0025
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0030
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0030
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0030
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0035
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0035
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0035
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0040
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0040
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0045
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0045
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0045
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0050
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0050
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0050
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0050
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0055
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0055
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0055
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0055
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0060
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0060
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0060
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0060
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0065
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0065
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0065
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0070
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0070
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0070
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0075
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0075
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0075
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0080
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0080
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0080
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0085
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0085
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0085

THE JOURNAL OF PEDIATRICS « www.jpeds.com

Volume 205

17.

18.

19.

20.

21.

22.

23.

24.

25.

28

Uzark K, Jones K, Burwinkle TM, Varni JW. The Pediatric Quality of Life
Inventory in children with heart disease. Prog Pediatr Cardiol 2003;18:141-
9.

Varni JW, Sherman SA, Burwinkle TM, Dickinson PE, Dixon P. The
PedsQL™ family impact module: preliminary reliability and validity. Health
Qual Life Outcomes 2004;2:55.

Henry JD, Crawford JR. The short-form version of the Depression Anxiety
Stress Scales (DASS-21): construct validity and normative data in a large
non-clinical sample. Br J Clin Psychol 2005;44:227-39.

Prior MR, Sanson AV, Oberklaid F. The Australian temperament project.
In: Kohnstamm GA, Bates JE, Rothbart MK, eds. Temperament in child-
hood. Oxford: Wiley & Sons; 1989. p. 537-54.

Marshall J, Raatz M, Ward EC, Dodrill P. Use of parent report to screen
for feeding difficulties in young children. J Paediatr Child Health
2015;51:307-13.

Brosig CL, Mussatto KA, Kuhn EM, Tweddell JS. Neurodevelopmental
outcome in preschool survivors of complex congenital heart disease: im-
plications for clinical practice. J Pediatr Health Care 2007;21:3-12.
Gaynor JW, Ittenbach RF, Gerdes M, Bernbaum J, Clancy RR, McDonald-
McGinn DM, et al. Neurodevelopmental outcomes in preschool survivors
of the Fontan procedure. ] Thorac Cardiovasc Surg 2014;147:1276-83.
Uzark K, Jones K, Slusher J, Limbers CA, Burwinkle TM, Varni JW. Quality
of life in children with heart disease as perceived by children and parents.
Pediatrics 2008;121:€1060-7.

McKean EB, Kasparian NA, Batra S, Sholler GF, Winlaw DS, Dalby-
Payne J. Feeding difficulties in neonates following cardiac surgery:
determinants of prolonged feeding-tube use. Cardiol Young 2017;27:1203-
11.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Driscoll KA, Modi AC, Filigno SS, Brannon EE, Chamberlin LA, Stark L],
et al. Quality of life in children with CF: psychometrics and relations with
stress and mealtime behaviors. Pediatr Pulmonol 2015;50:560-7.
Beijers R, Buitelaar JK. Mechanisms underlying the effects of prenatal psy-
chosocial stress on child outcomes: beyond the HPA axis. Eur Child Adolesc
Psychiatry 2014;23:943-56.

Goldbeck L, Melches J. The impact of the severity of disease and social
disadvantage on quality of life in families with congenital cardiac disease.
Cardiol Young 2006;16:67-75.

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. ] Dev Behav Pediatr 2010;31:202-
8.

Coplan RJ, Bowker A, Cooper SM. Parenting daily hassles, child tem-
perament, and social adjustment in preschool. Early Child Res Q
2003;18:376-95.

d’Udekem Y, Iyengar AJ, Galati JC, Forsdick V, Weintraub RG, Wheaton
GR, et al. Redefining expectations of long-term survival after the Fontan
procedure: twenty-five years of follow-up from the entire population of
Australia and New Zealand. Circulation 2014;130:532-8.

Newburger JW, Sleeper LA, Gaynor JW, Hollenbeck-Pringle D, Frommelt
PC, Li JS, et al. Transplant-free survival and interventions at 6 years in
the SVR trial. Circulation 2018;137:2246-53.

Kasparian NA, Winlaw DS, Sholler GF. ‘Congenital heart health’: how psy-
chological care can make a difference. Med J Aust 2016;205:104-7.
Uzark K, King E, Spicer R, Beekman R, Kimball T, Varni JW. The clini-
cal utility of health-related quality of life assessment in pediatric cardi-
ology outpatient practice. Congenit Heart Dis 2013;8:211-8.

Denniss et al


http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0090
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0090
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0090
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0095
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0095
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0095
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0100
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0100
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0100
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0105
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0105
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0105
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0110
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0110
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0110
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0115
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0115
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0115
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0120
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0120
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0120
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0125
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0125
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0125
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0130
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0130
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0130
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0130
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0135
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0135
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0135
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0140
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0140
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0140
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0145
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0145
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0145
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0150
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0150
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0150
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0150
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0155
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0155
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0155
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0160
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0160
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0160
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0160
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0165
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0165
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0165
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0170
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0170
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0175
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0175
http://refhub.elsevier.com/S0022-3476(18)31367-2S0022-3476(18)31368-4/sr0175

February 2019 ORIGINAL ARTICLES

( . . . . . . )
Table III. Proportion of children scoring below the clinical cutoff* for each HRQOL domain
Single ventricle group Biventricular group Total sample
(n=30) (n=57) (n=87)
No. of children scoring No. of children scoring No. of children scoring
Outcome variables n in the at-risk range (%) n in the at-risk range (%) n in the at-risk range (%)
PedsQL Infant Scales
Total generic HRQOL score 7 6 (86) 21 10 (48) 28 16 (57)
Physical summary score 7 7 (100) 21 7 (33 28 14 (50)
Physical functioning 7 7 (100) 21 7 (33) 28 14 (50)
Physical symptoms 7 4 (57) 21 5 (24) 28 9 (32
Psychosocial summary score 7 5(71) 21 7 (33) 28 12 (43)
Emotional functioning 7 4 (57) 21 5 (24) 28 9 (32
Social functioning 7 2 (29) 21 6 (29) 28 8 (29)
Cognitive functioning 7 6 (86) 21 9 (43) 28 15 (54)
PedsQL Generic Core scales
Total generic HRQOL score 23 12 (52) 36 4 (11) 59 16 (27)
Physical summary score 23 10 (44) 36 1) 59 11 (19)
Psychosocial summary score 23 9 (39) 36 7 (19 59 16 (27)
Emotional functioning 23 11 (48) 36 12 (33) 59 23 (39)
Social functioning 23 5(22) 36 38 59 8 (14)
School functioning 12 7 (58) 25 3(12) 37 10 (27)
\Any PedsQL subscale 21 (70) 30 (53) 51 (59) )
*More than 1 SD below the normative mean.
( . . . . . )
Table V. Maternal HRQOL, maternal psychological well-being and family functioning
Total sample Single ventricle Biventricular group
(N=87) group (n=30) (n=57) Test statistics*
Measures n Mean (SD) n Mean (SD) n Mean (SD) t df P
PedsQL Family Impact Module (0-100)
Total Family Impact 84 72.16 (18.65) 28 63.61 (15.51) 56 76.43 (18.74) 312 82 .002
Maternal HRQOL 84 71.88 (19.53) 28 64.87 (16.83) 56 75.38 (19.97) 2.39 82 .02
Family Functioning 84 76.45 (22.95) 28 67.53 (19.71) 56 80.92 (23.31) 2.61 82 .01
n Median (IQR) n Median (IQR) n Median (IQR) V4 P
DASS21 (0-21)
Depression 82 1.00 (4.00) 28 1.50 (3.00) 54 1.00 (4.00) -1.3 .20
Anxiety 82 1.00 (3.00) 28 1.00 (3.75) 54 1.00 (2.00) -11 .28
Stress 82 4.33 (4.00) 28 5.00 (4.00) 54 3.50 (4.25) -0.9 .37 )

DASS21, Depression Anxiety Stress Scales, 21 items.

Medians and corresponding IQRs reported for non-normally distributed data. The IQR represents the difference between quartile 3 and quartile 1. Three mothers did not complete maternal HRQOL
measures.

P values significant at the <.025 level are highlighted in bold typeface. A significance level of P<.025 was used to account for the multiple tests carried out.
*Compares the single ventricle and biventricular groups.

Need for Routine Screening of Health-Related Quality of Life in Families of Young Children with Complex 28.e1
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Table VII. Bivariate analysis of demographic, clinical, Table VIII. Bivariate analysis of demographic, clinical,
psychological, and social factors associated with child psychological, and social factors associated with mater-
HRQOL, assessed using parent-proxy reported total nal HRQOL, assessed using total PedsQL scores (n = 84)
PedsQL scores (N = 87) Dichotomous variables n Mean (SD) t df P
Dichotomous variables n Mean (SD) t df P Surgical repair pathway
Surgical repair pathway Single ventricle 28  64.87 (16.83) 239 82 .02*

Single ventricle 30 6752(1863) 399 41 <001 Biventricular . 5 7538 (19.97)
Biventricular 57 82.37 (11.46) D'a}gptoﬁéz ftf hypoplastic
Diagnosis of hypoplastic
Eosmel Yes 9 6560(2169 101 82 .32
Yes 9 6490(087) 253 8 .01 M 1 2 )
No 78 78.67 (1 475) Time of dlagn08|s
Time of diagnosis Antenatal 62 7464 (17.3) 223 82 .03
Antenatal 64 7832(1566) 105 8 .30 FESTIEL Lo 2 B
Postnatal 23 74.27 (16.58) Presence of a comorbidity
e I T Yes 18 58.96(1809) 336 8 .001*
Yes 19 66.30 (16.17) 363 85 <.001* LD 66 7540 (18.51)
No 68 80.31 (14.53) Bl e
Extracorporeal membrane Male 61 7242(1852) 041 82 68
oxygenation Female 23 7043 (22.37)
Yes 9 7256(1440) 098 83 .33 TR GE g el
No 76 78.06 51 6.1 zi Australia 64 72.68 (2081) -0.91 81 .37
Child sex Other 19 68.03 (14.06)
Male 62 76.81(1586) -040 85 .69 T 7 AT . I
Female 25 7833(16.32) at home
e G English 73 7245(1982) 106 81 .29
Australia 66 77.81(1560) —0.72 84 .47 Other _ 10 65.50 (16.53)
Other 20 74.86 (17.31) Maternal education level
Language primarily spoken University degree 40 7563 (17.84) 170 82 .09
at home No university degree 44 68.47 (20.55)
English 76 7816 (1537) -167 8 .10 Marial Status
Other 10 69.26 (18.94) Married ) 75 72.18 (19.50) —-0.42 82 .68
Maternal education level Not married 9 69.31(20.76)
University degree 42 7984 (1446) 148 85 .14 Gross weekly household
No university degree 45  74.83 (16.96) income "
Gross weekly household Below national mean 49 6724 (20.85) -2.69 74 .009
income Above national mean 27  79.63 (15.64)
Below national mean 52 74.59 (1578) 168 77 .10 ) L .
Above national mean 27 80.77 (14.89) Within normal range 62 74.76 (18.75) 233 82 .02
Gl ey ‘Difficult’ 22 63.75 (19.82)
Y[\gigiiguﬂ(’)rmal e gg gg?g g 3123 276 & 007" Continuous variables n — r P
- - Child age 84 — 0.05% .64
Continuous variables n r P Maternal age 83 — 0.08 48
Child age 87 — 004" 69 Perceived seriousness of cardiac conditon 83 — —0.06" .60
Maternal age 86 — 0.17 12 Total time on cardiopulmonary bypass 81 — =017 12
Perceived seriousness of cardiac conditon 87 — -0.14" .19 Total days spent in NICU 82 — —0.21: .06
Total time on cardiopulmonary bypass 84 — -020 .07 Total days spentin PICU 82 — _0-23T 04 .
Total days spent in NICU 85 — —0.04° 70 Total Iength of hospital admission, days 82 — 042" <.001
Total days spent in PICU 85 — -025' .02 No.of children & — W A
Total length of hospital admission, days 85 —  -0.49"  <.001* B O] el S — —llas e
Frequency of child feeding problems 85 — _045 <.001* Frequency of Chllld feeding problems 84 — -040 <.001
Maternal health literacy 82 — 001" 94 Maternal health literacy 82 — 007 51
Family functioning 84 — 0.45 <.001* Famlly functioning 84 — 0.80 <.001*
Maternal HRQOL 84 — 046 <001* Child HRQOL g —  Bag
Maternal depression 82 — —032f 004* Maternal depression 82 — -0.55" <.001
Maternal anxiety 82 — _032t  .004* Maternal anxiety 82 — 045" <.001*
Maternal stress 82 — _044t  .001* L Maternal stress 82 — -076" <.001* )
. J

*Significant P values (<.025) in bold.

NICU, Neonatal intensive care unit; PICU, pediatric intensive care unit. > L
P tSpearman rank coefficient (rs) reported for non-normally distributed data.

*Significant P values (<.025) in bold.
tSpearman rank coefficient (rs) reported for non-normally distributed data.
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