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Parent- Versus Child-Reported Functional Health
Status After the Fontan Procedure

WHAT’S KNOWN ON THIS SUBJECT: Survival is now expected for\
patients with single-ventricle physiologic features after the
Fontan procedure, and concerns about functional health status
have arisen. The assessment of functional health status may differ
depending on the perspective of parents versus patients.
e health status of their children after the Fontan procedure were
worse than the children’s perceptions, and few factors

associated with these differences were noted. Qualitative assessment
Qay be more informative.

WHAT THIS STUDY ADDS: Parents’ perceptions of the functional

/

OBJECTIVE: We sought to compare perceptions of functional health
status between children who had undergone a Fontan procedure and
their parents.

METHODS: Fontan procedure survivors 10 to 18 years of age were
included in the study if the child completed the Child Health Question-
naire (CHQ) and the parent completed the parent form to assess the
child’s functional health status. Comparisons were made between raw
domain scores for the parent- and child-completed CHQs.

RESULTS: Between March 2003 and April 2004, 1078 Fontan survivors
were screened. Of the 546 eligible and consented patients, 354 were
10—18 years of age and 328 parent/child pairs completed the CHQs.
Parents reported significantly lower scores (worse functioning) for
their children than the children reported for themselves in the do-
mains of physical functioning (P << .01), impact on school or activities
from emotional and behavioral problems (P << .01), impact on school
or activities from physical health issues (P << .01), general behavior (P
< .01), mental health (P < .01), self-esteem (P < .01), and general
health perceptions (P <<.01). No significant differences were noted for
the domains of bodily pain, family cohesiveness, or family activities. For
the physical functioning domain, factors contributing to lower scores
for parent versus child reports included pulmonary artery anomalies
and fenestration at the time of the Fontan operation. Lower parent-
reported scores also were associated with more noncardiac health
problems in the child.

CONCLUSIONS: Parents’ perceptions of the functional health status of
their children after the Fontan procedure were worse than the chil-
dren’s perceptions. Pediatrics 2009;124:¢942—e949
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Each year, ~4000 infants are born in
the United States with congenital heart
defects (CHDs) that result in single-
ventricle physiologic features necessi-
tating staged surgical palliation, cul-
minating in the Fontan procedure.! The
population of Fontan procedure survi-
vors continues to increase with ad-
vances in surgical and medical care
for infants with a single ventricle.
Despite this, Fontan procedure survi-
vors remain at increased risk for
death and morbidities, as well as for
physiologic limitations imposed by the
Fontan procedure circulation.?* Fur-
thermore, survivors face social and
psychological challenges in adulthood,
such as employability, insurability, and
decreasing social integration.>”’ Mea-
surements of physical, psychological,
and social well-being and studies of
functional health status and health-
related quality of life are important ad-
juncts to traditional analyses of mor-
tality and morbidity rates.®

Generic questionnaires assessing the
functional health status of children
have been validated for both parents
and children. In many studies, only the
parent or the child, rather than both,
completed the questionnaires. Par-
ents’ perceptions of their children’s
functional health status may differ
from those of the children themselves.
For example, children with cystic fibro-
sis tend to rate their own functional
health status higher than do their
parents,® especially with regard to
physical functioning. With long-term
survival rates for patients with
single-ventricle physiologic features
improving, we sought to compare per-
ceptions of functional health status be-
tween children who had undergone a
Fontan procedure and their parents.

METHODS
Study Subjects

Seven clinical centers constituting the
Pediatric Heart Network performed
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a multicenter, prospective, cross-
sectional survey of children 6 to 18
years of age who had undergone a pal-
liative Fontan procedure* With ap-
proval from the institutional review
boards at the individual center sites,
potential study subjects were identi-
fied from cardiology and cardiac sur-
gery databases, screened at individual
sites through medical record review,
and deemed eligible*? if they were 6 to
18 years of age at the time of enroll-
ment and had undergone a Fontan pro-
cedure =6 months before initial study
testing. Prospective data collection
for each patient occurred within a
3-month time window (ideally, same-
day data collection) and included
health status questionnaires com-
pleted by the parent and the child
(=10 years of age), cardiac MRI, echo-
cardiography, serologic testing, and
maximal exercise testing. Patients
who were unable to contribute health
status data, echocardiographic re-
sults, and serologic results within the
3-month time window were excluded
from the study. Exclusion criteria
included the presence of a noncar-
diac medical or psychiatric disorder,
planned participation in another re-
search protocol that would prevent
successful completion of the minimal
study testing (listed above) or would
invalidate the results of study testing,
lack of primary caregiver reading flu-
ency in English or Spanish, and patient
pregnancy or planned pregnancy be-
fore the completion of study testing.
Informed consent was obtained from
parents and children before study pro-
cedures were performed.

Functional Health Status
Questionnaires

The Child Health Questionnaire (CHQ)
is a generic measure of a child’s func-
tional health status with respect to
physical, mental, and social well-
being.'" The parent-completed ques-
tionnaire is the CHQ-PF50, and the cor-
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responding self-report questionnaire
for children 10 to 18 years of age is
the CHQ-CF87. These instruments have
been translated, validated, and used in
many different countries."

The CHQ-PF50 and CHQ-CF87 have do-
mains in common that can be com-
pared (Table 1). Domains in the parent
and child questionnaires were derived
from the same constructs but have mi-
nor differences. Specifically, the ques-
tionnaires differ with respect to the
number of questions and the simplicity
of wording and response choices. Of
note, consistent numbers and con-
tents of items for the 2 CHQ formats
are present only for the domains of
bodily pain, family activities, and family
cohesion. The 2 domains related to im-
pact on parents (parental impact,
emotional, and parental impact, time)
and the general medical questions are
included in the parent-completed CHQ
only. For both questionnaires, raw do-
main scores are scaled to a maximal
score of 100. Higher scores on both the
parent- and child-completed CHQs
indicate better health or higher func-
tioning for the child. Questionnaires
were administered to each parent/
child dyad at the individual sites by the
same examiners. The administrator
was blinded to all scores, because
scoring was performed at the data co-
ordinating centers. The responding
parents were defined as the primary
caregivers or legal guardians.

Data Analyses

Data are presented as frequencies,
medians with ranges, or means = SDs
as appropriate. Where data were
missing, the number of available val-
ues is given. Parent-completed CHQ-
PF50 summary and domain scores
were converted to z scores on the
basis of published normative data
and were tested for deviation from
normality by using single-sample,
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TABLE 1 Interpretation of Scores for CHQ-PF50 Domains

Domain

Low Score

High Score

Physical function
Role, emotional
Role, physical
Bodily pain
General behavior
Mental health

Self-esteem

General health?
Family activities?

Family cohesion?

Child is limited in performing all physical activities, including self-
care, because of health

Child is limited in school work or activities with friends as a result
of emotional problems

Child is limited in school work or activities with friends as a result
of physical health

Child has severe, frequent, and limiting bodily pain

Child often exhibits aggressive, immature, and delinquent behavior

Child has feelings of anxiety and depression all of the time

Child is very dissatisfied with abilities, looks, family/peer
relationships, and life overall

Parent believes child’s health is poor and likely to get worse

Child’s health often limits and interrupts family activities or is a
source of family tension

Family’s ability to get along is rated poor

Child performs all types of physical activities, including the most
vigorous, without limitations attributable to health

Child has no limitations in school work or activities with friends as
a result of emotional problems

Child has no limitations in school work or activities with friends as
a result of physical health

Child has no pain or limitations attributable to pain

Child never exhibits aggressive, immature, or delinquent behavior

Child feels peaceful, happy, and calm all of the time

Child is very satisfied with abilities, looks, family/peer
relationships, and life overall

Parent believes child’s health is excellent and will continue to be so

Child’s health never limits or interrupts family activities or is a
source of family tension

Family’s ability to get along is rated excellent

a|ncluded in the Parent CHQ-PF50 only. Adapted from Klassen et al.®

signed-rank tests, because z score
values were not normally distributed.™
0f note, normative data were not avail-
able for the domains of family activi-
ties and family cohesion. Because the
distribution of paired differences was
normal (as confirmed with plots and
tests for normality), comparisons be-
tween raw domain scores for the
parent- and child-completed question-
naires were made by using paired t
tests. A positive difference between
the child- and parent-completed ques-
tionnaires indicates that the child’s
perception is better than the parent’s
perception of the child’s health. Fac-
tors associated with differences be-
tween parent- and child-completed
CHQ domain scores were explored

the study, and 546 (86%) consented
to participate in the cross-sectional
study. Enrollment began in March 2003
and was completed in April 2004. Age,
time since the Fontan procedure, and
health status scores were similar for
enrolled subjects and eligible but not
enrolled subjects.® We reported previ-
ously on the demographic and medical
history characteristics of the 537 en-
rolled subjects 6 to 18 years of age
with both parent-completed CHQ-PF50
and medical record abstraction data.*
Of the 537 parents/guardians who
completed the GHQ for the enrolled
subjects, 457 (85%) were female, 77

(14%) male, and 3 (1%) of unknown
gender. Among 354 subjects (65%)
who were 10 to 18 years of age (Fig 1)
and therefore were eligible to com-
plete the child-completed CHQ-CF87
questionnaire, 328 parent/child pairs
(93%) completed the respective CHQ
(99% in English). At least some physi-
cal assistance (reading or writing) to
complete the questionnaire was pro-
vided for 6 parents (<2%) and 43
children (14%). As part of the study
protocol, 286 (87%) of 328 children
underwent standardized cardiopulmo-
nary exercise testing, the results of
which were reported previously.'213

Screened after the
Fontan procedure

with bivariate regression analyses N=1078
only. Multivariate analyses were pur-
sued but proved not to be feasible, Age at screen <10y Age atscreen 210y
given the large number of variables n=473 n=605
tested and the smaller numbers of
subjects with complete data for all Not eligible Eligible Not eligible Eligible
: n=175 n=298 n=259 n=346
variables. All analyses were per-
formed by usmg SAS 9 (SAS lnStltUte’ Not consented Consented Not consented Consented
Cary, NC). n=>54 n=244 n=44 n=302
RESULTS Completed both CHQ-PF50 Completed both CHQ-PF50
and CHQ-CF87 and CHQ-CF87
.. . =433/ = b
Participation n=43" n=285

FIGURE 1

Fontan procedure study participants. @ These 43 subjects reached 10 years of age after initial screen-
ing but before enrollment completion, thus becoming eligible to complete the CHQ-CF87.° 43 + 285 =
328 study patients.

Atotal of 1078 subjects from 7 centers
in the United States and Canada were
screened; 644 (60%) were eligible for
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TABLE 2 Demographic Characteristics and Medical

Morbidities for 328 Subjects With Parent-

Completed and Child-Completed CHQ Results

Age at enrollment, y (N = 328)
Mean = SD
Median (interquartile range)
Range
Prepubescent, n (%)?2
Male, n (%)
Time since Fontan procedure, y (N = 328)
Mean * SD
Median (interquartile range)
Range
Ethnicity, n (%)
White
Black
Asian
Other
Missing data
Predominant ventricular morphologic features, n (%)
Left ventricular
Right ventricular
Mixed
Stage Il (superior cavopulmonary anastamosis), n (%)
Age at Fontan procedure, y (N = 328)
Mean * SD
Median (interquartile range)
Range
Type of Fontan procedure, n (%)
Atriopulmonary connection
TCPC, intracardiac lateral tunnel
TCPC, extracardiac lateral tunnel
TCPG, extracardiac conduit
Other
Fenestration performed during Fontan procedure, n (%)
Current pacemaker, n (%)
Receiving cardiac medications, n (%)
Post—Fontan procedure morbidities, n (%)
Stroke
Thrombosis
Protein-losing enteropathy
Arrhythmia
Ventricular dysfunction

159+ 26
13.6 (11.5-16.0)
10.0-18.9
156 (48)
195 (60)

104 +29
10.5 (8.3-12.4)
1.8-17.3

275 (84)
31(10)
7(2)
16 (5)
1

56+23
29(2.2-4.4)
0.8-14.6

70 (21)
199 (61)
20 (6)
29 (9)
10 (3)
198 (60)
44 (13)
192 (59)

9(3)
21 (6)
12 (4)
74 (24)
42 (13)

TCPC indicates total cavopulmonary connection.
aMale patients: <14 years; female patients: <12 years.

b Excludes events that occurred before the Fontan procedure hospital discharge date.

Subject Characteristics

The characteristics of the 328 subjects
for whom both parent and child CHQs
were completed are shown in Table 2.

Parent-Completed CHQ

Raw domain scores were converted to
zscores on the basis of available nor-
mative distributions in the general
population. Mean z scores for the do-
mains of physical functioning, self-
esteem, general health perceptions,
and impact on parents’ emotional well-
being were significantly worse for
questionnaires completed by parents

PEDIATRICS Volume 124, Number 5, November 2009

of Fontan procedure survivors, com-
pared with questionnaires completed
by parents of children in the normative
data set (Fig 2). In contrast, z scores
for freedom from bodily pain were sig-
nificantly higher for Fontan procedure
survivors than for healthy children.

Parent- Versus Child-Completed
CHQ Scores

Paired raw score comparisons be-
tween parent- and child-completed
CHQs were made for common do-
mains, as shown in Fig 3. Raw domain
scores were significantly lower (worse

ARTICLES

functioning) for parent- versus child-
completed CHQs for the domains of
physical functioning, impact on school
or activities from emotional and behav-
ioral problems, impact on school or
activities from physical health issues,
general behavior, mental health, self-
esteem, and general health perceptions.
No significant differences were noted for
the domains of bodily pain, family cohe-
siveness, or family activities.

Factors Associated With Parent-
Versus Child-Completed CHQ
Differences

An analysis was undertaken to deter-
mine possible factors associated with
greater differences between parent-
and child-completed CHQ scores for
the domains of physical functioning
and impact of physical limitations. Sig-
nificant associations in bivariate anal-
yses are reported with the parameter
estimate (the amount by which the
difference in parent/child raw domain
scores changed in the presence of the
variable tested) and P value. In gen-
eral,the associations noted were weak
(all R? values were <0.05). Lower
parent- versus child-reported scores
for the physical functioning domain
were significantly associated with
older patient age at enrollment (—0.8
points per each year; P = .02), greater
number of years since the Fontan pro-
cedure (—0.7 points per each addi-
tional year; P = .03), fenestration per-
formed during the Fontan procedure
(—86.0 points; P = .001), use of
angiotensin-converting enzyme inhibi-
tors at the time of hospital discharge
after the Fontan procedure (—4.3
points; P = .02), greater number of
post—Fontan procedure interventional
cardiac catheterizations (—1.7 points
per each additional catheterization;
P = .02), greater number of currently
used medications at the latest follow-
up evaluation (—1.4 points per each
additional medication; P = .003), and
current use of angiotensin-converting

€945
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Physical functioning (n = 327)

Role limitations - emotional (n = 326)
Role limitations - physical (n = 327)
Freedom from bodily pain (n = 322)
General behavior (n = 328)

Mental health (n = 327)

Self-esteem (n = 326)

General health perceptions (n = 327)
Parental impact - emotional (n = 326)

Parental impact - time (n = 325)

Distribution of parent-completed CHQ (CHQ-PF50) domain zscores for the 328 subjects whose children
completed the GHQ (CHQ-CF87). The middle line in each box indicates the median, asterisks indicate the
means, the left and right edges of the boxes represent the 25th and 75th percentiles, respectively, and
the whiskers indicate 1.5 times the interquartile range. Circles indicate outliers.

enzyme inhibitors (—3.7 points; P =
.04). Lower relative parent-reported
scores also were related to both lower
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and higher levels of annual family in-
come (—11.2 points for less than
$20000, —2.1 points for $20000 to

Physical functioning (n = 325)

Role limitations - emotional® (n = 326)
Role limitations - physical® (n = 321)
Freedom from bodily pain (n = 316)
General behavior® (n = 326)

Mental health? (n = 324)

Self-esteem? (n = 324)

General health perceptions?® (n = 325)
Family activities (n = 323)

Family cohesion (n = 306)

Differences in raw domain scores for the parent-completed CHQ (CHQ-PF50) for the 328 subjects
whose children completed the CHQ (CHQ-CF87). The middle line in each box indicates the median,
asterisks indicate the means, the left and right edges of the boxes represent the 25th and 75th
percentiles, respectively, and the whiskers indicate 1.5 times the interquartile range. Gircles indicate
outliers. Significant differences between paired raw domain scores, determined with paired t tests

and signed rank tests, are indicated.
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$39000, —1.2 points for $40000 to
$59 000, 0 points for $60 000 to $79 000
[reference category], —7.7 points for
$80 000 to $99 000, and —5.9 points for
$100 000 or more; P=.02). Forthe 286
patients who completed the exercise
testing, significant variables were as-
sociated with lower relative parent-
reported scores, including higher
percentage of predicted oxygen con-
sumption at the anaerobic threshold
(0.9 points per each 10% increase; P =
.04) and lower percentage of predicted
maximal oxygen pulse (1.1 points per
each 10% increase; P = .02). From a
list of parent-reported, associated,
medical or psychosocial conditions for
the children, including asthma, nonas-
thma respiratory problems, allergies,
orthopedic problems, sleep problems,
vision problems, speech problems,
deafness, anxiety, depression, devel-
opmental delay, attention problems,
learning problems, and behavior prob-
lems, only the presence of orthope-
dic problems was significantly asso-
ciated with lower parent-versus child-
reported physical functioning domain
scores (—6.8 points; P = .009).

A similar analysis was performed with
respect to the impact of physical limi-
tations domain. Lower parent- versus
child-reported scores were associated
with and reached statistical signifi-
cance for the following factors: pres-
ence of pulmonary artery abnormali-
ties at the time of the Fontan
procedure (—5.7 points; P = .04), fen-
estration performed during the Fontan
procedure (—6.0 points; P = .04) and
greater number of post—Fontan proce-
dure cardiac catheterization interven-
tions (—2.9 points per each additional
catheterization; P = .008). Higher rela-
tive parent-reported scores were
noted with older parent age (mean
caregiver age: 43 years; range: 31—-64
years) at subject enroliment (0.5
points per year; P < .05). Differences
inimpact of physical limitations domain

Downloaded from www.pediatrics.org. Provided by Hospital For Sick Children on November 19, 2009
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scores were not significantly related to
any of the exercise testing variables.
Lower relative parent-reported scores
were associated with a greater number
of parent-reported, associated, medical
conditions forthe child, including anxiety
(—8.5 points; P = .02), attention prob-
lems (—8.9 points; P = .001), behavior
problems (—8.6 points; P = .02), nonas-
thma respiratory problems (—14.6
points; P = .002), depression (—11.1
points; P = .02), developmental delay or
mental retardation (—11.8 points; P <
.001), learning problems (—9.3 points; P
= 001), speech problems (—9.3 points;
P = .004), and other chronic medical
conditions (—9.6 points; P = .002).

DISCUSSION

We report the first comparison of
parent- versus child-completed CHQ
findings for children who have under-
gone the Fontan procedure. Compared
with their children’s perceptions, par-
ents reported significantly lower
scores (worse functioning) for their
children in the domains of physical
functioning, impact on school or activ-
ities from emotional and behavioral
problems, impact on school or activ-
ities from physical health issues,
general behavior, mental health,
self-esteem, and general health per-
ceptions. In explorations of factors
that might explain differences in child/
parent pairs for the domains of physi-
cal functioning and impact of physical
limitations, in general the associations
were weak. Forthe physical limitations
domain, lower parent- versus child-
reported scores were associated with
anatomic features such as pulmonary
artery anomalies at the time of the
Fontan operation and fenestration at
the time of the Fontan operation.
Lower parent- versus child-reported
scores also were associated with the
presence of multiple noncardiac med-
ical conditions in the children.

Among patients with CHDs, those with a
PEDIATRICS Volume 124,

umber 5, November 2009
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single ventricle who have undergone the
Fontan procedure are among those
most likely to have multiple morbidities.
These morbidities include myocardial
dysfunction, diminished exercise capac-
ity, arrhythmias, protein-losing enterop-
athy, thrombotic complications, so-
matic growth retardation, and adverse
neurodevelopmental outcomes.2414
Certain noncardiac morbidities, such
as asthma and nonasthma respiratory
problems, allergies, orthopedic prob-
lems, sleep and speech problems, anx-
iety, developmental delays, and learn-
ing and behavior problems, have been
identified as having an impact on
functional health status.3's As this
population reaches adolescence and
adulthood, it becomes increasingly
important to understand the impact
of these comorbidities on functional
outcomes and quality of life, to de-
sign useful interventions.

The terminology used to describe func-
tional health status and health-related
quality of life has been inconsistent in
the CHD literature. Gill and Feinstein'®
defined quality of life as follows:
“Rather than being a description of pa-
tient’s health status, quality of life is a
reflection of the way that patients per-
ceive and react to their health status
and to other, nonmedical aspects of
their lives.” In a review of 70 articles
published in the medical literature, us-
ing the 10 criteria developed by Gill and
Feinstein,'® Moons et al'” found that
“quality of life assessments in patients
with CHDs showed major conceptual
and methodological drawbacks.” They
also found that the term “quality of
life” often was used inappropriately.
This observation was supported by
several articles in which the authors
drew conclusions about quality of life
although it was not specifically mea-
sured.” The CHQ measures the magni-
tude of perceived overall functioning
as affected by health-related issues,
which we have equated with the term
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health status.® Functional health sta-
tus is subjective and should be as-
sessed as perceived by patients them-
selves whenever possible.'®

Few studies have examined differ-
ences between parent and child re-
ports of functional health status.819-27
Similar to our findings, other studies
reported a tendency for the parents of
children with serious or chronic ill-
nesses to report poorer health status
for their children than the children re-
ported forthemselves. Britto et al® sug-
gested that differences may reflect a
generally more optimistic future out-
look by adolescents than by their par-
ents or perhaps less-than-full disclo-
sure of prognoses to the adolescents.
Havermans et al?* evaluated 36 pa-
tients by using a validated cystic fibro-
sis questionnaire. Their findings were
similar to those of Britto et al,® in that
the children reported their quality of
life to be better than their parents
reported, especially with regard to
body image, emotional functioning,
and treatment burden. The authors
concluded that children may “adapt
better to their situation and rate the
impact of the illness to be less.”?* Klas-
sen et al?® evaluated the agreement
between parent and children reports
of quality of life for children with
attention-deficit/hyperactivity disor-
der, by using the CHQ. They also dem-
onstrated a more-optimistic outlook
for the adolescents, compared with
their parents.

Theunissen et al? studied 1105 Dutch
children by using the Netherlands
Organization for Applied Scientific
Research Academic Medical Center
(TNO-AZL) Children’s Quality of Life
questionnaire to evaluate the agree-
ment between child and parent re-
ports of children’s health-related qual-
ity of life. In contrast to our study, the
children reported significantly lower
health-related quality of life than did
their parents. In a large study by
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Waters et al,?” 2096 parent/adolescent
dyads with or without illness were
evaluated by using the CHQ, with the
aim of examining the extent to which
parents and their adolescent children
agreed or disagreed regarding physi-
cal, emotional, mental, and social do-
mains of health and well-being. That
study also showed a less-optimistic
evaluation by the adolescents, com-
pared with their parents, for both nor-
mal adolescents and children diag-
nosed as having generic chronic
ilinesses.?” The authors found that the
most disagreement was observed for
family activities, body pain, general
health, and mental health, with signifi-
cantly lower health experienced by
those with illnesses. In both of those
studies,®?" the authors concluded that
large differences between child and
parent reports could exist and “relying
on parent report will only partly inform
the clinician of the severity of health
experienced.”?

In CHDs, overprotective parental be-
havior is not necessarily related to the
severity of the lesion.2228 Cheuk et al?®
assessed parents’ knowledge about
their child’s heart disease, treatment,
and prevention of complications for
relatively simple defects. That study
suggested that parents have impor-
tant knowledge gaps. Parent/child dif-
ferences in their assessments of
health status also may be attributable
to the adolescents’ state of cognitive
development, because they view them-
selves as relatively invulnerable?®
Given that these children have been liv-
ing with CHDs their entire lives, they
may have a different definition of
“healthy” than their parents. However,
parents have additional stressors re-
lated to feelings of distress and hope-
lessness and to financial concerns,?230
which can adversely affect their per-
ceived quality of life and perceptions
about their child. Consideration must
be given to a family’s ability to return
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to “normalcy” after cardiac surgery.
Families that do not develop appropri-
ate coping mechanisms may underesti-
mate the child’s health after the Fontan
procedure; the reverse may be true for
families that are more resilient.

Certain limitations pertain to this
study. We relied on the use of pub-
lished normative data rather than si-
multaneously studying a cohort of nor-
mal control subjects. We had only
cross-sectional data and could not ex-
plore temporal trends in health per-
ceptions, such as whether children’s
ratings become more like those of
their parents as the children become
adults. A significant limitation of this
study is the use of a generic functional
health status instrument, rather than
one with a disease-specific module. Ge-
neric measurements have been useful
in comparisons of patient groups with
each other and with normal sub-
jects. 19252150 However, Britto et al®
pointed out in their study “significant
concerns about the comparability of
the adolescent and parent forms of the
GHQ,” which may contribute to differ-
ences in reports between parents and
adolescents. These potential measure-
ment issues related to the CHQ must be
viewed as a limitation. Finally, we eval-
uated only children 10 to 18 years of
age, because the CHQ is not applicable
to children <10years of age. Similarly,
available normative data for the
parent-completed CHQ span a patient
age range larger than that for our
study population, which might influ-
ence generalizability. Therefore, our
results may not be generalizable to
children <10 years of age.

CONGLUSIONS

We conclude that the perceived func-
tional health status of children who have
undergone the Fontan procedure differs
between parents and their children. It is
important that clinicians consider both
parent and patient viewpoints when

counseling patients. Support groups,
parent and patient education, and other
interventions may be necessary to help
parents and families cope with the long-
term issues associated with Fontan pro-
cedure physiologic conditions.

Future research in the development of
disease- and age-specific tools to mea-
sure child health-related quality of life
would provide an important contribu-
tion to quality of life research. The de-
velopment of parent and patient edu-
cation tools may benefit families in
developing coping mechanisms. Fi-
nally, it may be of interest to evaluate
the impact of the parent’s gender in
relationship to the gender of the child.
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