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uality of Life for Children
ith Chronic Kidney Disease

tuart L. Goldstein, Arlene C. Gerson, Cheri W. Goldman, and Susan Furth

Medical care advancements for children with chronic kidney disease (CKD) receiving
hemodialysis, peritoneal dialysis, or with a renal transplant have resulted in relatively
improved long-term patient survival compared with adult patients with CKD. Optimal care
for the pediatric patient with CKD requires attention not only to medical management, but
also the psychosocial and developmental factors that either will ensure or prevent a
pediatric patient’s successful transition into adulthood. We review the range of issues that
impact pediatric CKD patients’ health-related quality of life (HRQOL), the history of
pediatric CKD patients’ HRQOL investigation, and the instruments currently available to
assess HRQOL.
Semin Nephrol 26:114-117 © 2006 Elsevier Inc. All rights reserved.
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edical care advancements for children with chronic
kidney disease (CKD) receiving hemodialysis, peri-

oneal dialysis, or with a renal transplant have resulted in
elatively improved long-term patient survival compared
ith adult patients with CKD.1 As a result, more pediatric
atients with CKD are reaching adult age. Thus, optimal
are for the pediatric patient with CKD requires attention
ot only to medical management, but also to the psycho-
ocial and developmental factors that either will ensure or
revent a pediatric patient’s successful transition into
dulthood. This article describes the scope of the problem
ith respect to pediatric CKD patient health-related qual-

ty of life (HRQOL), reviews the published literature on
he topic, and presents current research efforts underway
o improve our understanding and measurement of pedi-
tric CKD patient HRQOL.
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he Scope of the Problem
o long-term, prospective HRQOL outcome study has been
erformed for children with end-stage renal disease (ESRD).
he lack of long-term outcome data stems from many causes

ncluding, most importantly, the need for a multicenter study
iven the low prevalence of ESRD in children. CKD imparts
ignificant constraints and restrictions that have a significant
mpact on normal psychosocial development. The medical
equirements for CKD, including dietary restrictions and de-
endence on a hemodialysis or peritoneal dialysis machine,

solate children with CKD from their healthy peers. Such
nterruptions in the normal daily life of a child are a likely
rimary cause for the relatively low self-esteem and low rates
f independent living, close interpersonal relationships, and
mployment reported in adult survivors of pediatric ESRD.2,3

dolescent and young-adult ESRD patients with a renal
ransplant report lower employment rates and greater con-
ern about body image than a similar cohort of diabetic pa-
ients.4

Another issue, albeit difficult to quantify, is the prolonged
aternalistic medical team approach to the child with chronic

llness, which differs significantly from the adult medical
ubculture in which patients themselves primarily are re-
ponsible for their own health and interactions with the
ealth care system.5 Pediatric patients with chronic illness
sually receive their medical care in tertiary-care facilities
ith significant local philanthropic support and a staff that
as a disposition to advocate for the child. Patients and their

amilies should be provided with a transition plan to proceed
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hrough a medical adolescence that allows greater personal
atient responsibility for care, but prevents medical endan-
erment. A successful plan requires education not only about
edical issues, but also health insurance because nearly half

f young adults who survive childhood with a chronic illness
re uninsured.6 Practical but detailed assessment of pediatric
SRD patient HRQOL will be critical to evaluate any inter-
ention aimed at improving a patient’s successful childhood
sychosocial development and transition to the adult health
are system.

arly Pediatric HRQOL Study
arly research into the HRQOL of pediatric ESRD patients
ccurring over 10 years ago showed that although pediatric
atients with ESRD certainly have some similar developmen-
al and psychosocial issues as children with other chronic
llnesses, they also have challenges specifically related to
SRD.7-11 Obstacles common to most chronically ill children

nclude physical changes related to illness, the need to take
any medications and undergo medical treatment, and time

way from school and peers, which can lead to perceived
ifferences and isolation. Children with ESRD have addi-
ional challenges such as maintaining a restricted dietary and
uid regimen, chronic dependence on medical equipment to
ustain life, very obvious physical changes associated with
ransplantation, and the knowledge that they will live their
hole lives with the recurrent cycle of dialysis and transplan-

ation. To date, no follow-up evaluation from these studies
as been published.
The tools used most often to measure HRQOL in previous

tudies were not ESRD-specific and included the Vineland
ocial Maturity scale, the Diagnostic Interview for Children
nd Adolescents, the General Health Questionnaire, the
irleson Depression Inventory, the Lipsitt Self-Concept scale,
nd a variety of other mental health inventories. The infor-
ation gathered with these tools showed that children with
SRD have psychosocial issues and adjustment problems
hen compared with healthy children. These studies have

hown that transplant patients cope better and have fewer
sychologic problems than patients receiving peritoneal di-
lysis or hemodialysis. Compared with healthy children and
hildren with a renal transplant, children receiving dialysis
how increased incidences of depression, behavior distur-
ances, dependency on caregivers, poor school performance,

ack of higher education or vocational training, cognitive de-
ays, separation anxiety disorder, and poor social adjustment
nd peer relationships. In addition, patients receiving perito-
eal dialysis seem to have more advanced coping skills and
etter emotional and academic adjustment than children re-
eiving hemodialysis. Finally, parents of children with ESRD
xperience increased stress levels, increased marital strain, de-
reased support from friends and employers, increased inci-
ences of anxiety and depression, and role confusion related to
eing both parent and medical caregiver (particularly in the case
f parents of patients receiving home peritoneal dialysis).

Although all of this information is critical to understanding

nd caring for pediatric patients with CKD, none of the pre- s
ious studies accounted for the cause of the existence of
sychosocial issues and differences between the groups of
hildren using different modalities of renal replacement ther-
py. The lack of information regarding the underlying causes
f psychosocial differences results from the fact that these
ools were devised without input from patients/parents/care-
ivers involved in ESRD and that many of these scales focus
rimarily on cognitive ability and mental health and not
RQOL per se. The instruments used in these early studies

re not suitable for frequent re-administration to track a pa-
ient’s changes in QOL over short periods of time. For in-
tance, the Vineland scale is comprised of 577 questions to be
nswered only by parents and caregivers. In addition, many
f these previous studies have administered 3 to 4 tools to
btain a complete HRQOL picture.

pecific HRQOL
easurement Instruments for
hildren With Chronic Disease

RQOL tools including the Short Form 36, a non-ESRD
pecific tool, and the Kidney Disease Quality of Life, an
SRD-specific tool, have been crucial for evaluation of the

mpact of medical treatment on adult patients with
SRD.12-14 Data from adults have shown that the ESRD-spe-
ific Kidney Disease Quality of Life tool offered higher dis-
rimination between dialysis modalities than the generic
hort Form 36 tool.15-17 Although standard outcome mea-
ures used for adult patients such as death and hospitaliza-
ion rates are important outcome measures for children, they
learly are insufficient. In addition, factors assessed in adult
RQOL including work status and sexual function generally

re not appropriate for a pediatric population. Other factors
ncluding growth, exercise capacity, school attendance and
erformance, self-reliance, and functional development are
rucial components for assessing the HRQOL for a pediatric
atient with ESRD. A number of survey instruments address-

ng HRQOL have been used in school-based populations and
n children with chronic illness; some of which have been
tudied recently in children with CKD. These tools are de-
cribed later.

hild Health and Illness
rofile: Adolescent Edition
he Child Health and Illness Profile Adolescent Edition
CHIP-AE) is a 153-item self-report instrument that assesses

domains of health status (discomfort, satisfaction, disor-
ers, achievements, resilience, and risks). The instrument
akes about 20 minutes to complete.18

Reliability (test-retest and internal) and validity (criterion
nd construct) studies support its use as a generic health
tatus assessment tool for youth aged 11 to 17 years. It has
een shown to be sensitive enough to distinguish between
ealthy and ill adolescents, and different age groups, sexes,
nd socioeconomic levels.19,20

The CHIP-AE has been evaluated in a multicenter cross-

ectional study of health status in adolescents with CKD.
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116 S.L. Goldstein et al.
erson et al21 reported on the use of the CHIP-AE in a case-
ontrol study of adolescents with CKD compared with 2
ontrol groups of age-, socioeconomic-, and sex-matched
eers. In this study, the HRQOL measured by the CHIP-AE
as compared in patients with chronic renal insufficiency

CRI) on dialysis and posttransplant (TX). A total of 113
atients were studied in 7 pediatric nephrology centers in the
ortheast United States (mean age, 14 y; 39 CRI, 21 dialysis,
3 TX) and compared with 226 control patients. Patients
ith CKD had lower overall satisfaction with health and
ore restriction in activity. Positively, patients with CKD had
ore family involvement, better home safety and health
ractices, better social problem-solving skills, and were less

ikely to participate in risky social behaviors or socialize with
eers who engaged in risky behavior. Patients receiving dial-
sis were less physically active and experienced more physi-
al discomfort and limitations in activities than did TX or CRI
atients. The investigators concluded that patients with CKD
ave poorer functional health status than age-matched peers.
mong CKD patients, dialysis patients were found to have

he poorest functional health status. These results suggested
hat the CHIP-AE could be used to measure functional health
tatus in adolescent patients with CKD.

he Children’s Health Questionnaire
he Children’s Health Questionnaire (CHQ) is another ge-
eric health status instrument that has been used in adoles-
ents with CKD. It has both parent and child versions. The
hild version is appropriate for administration to children
ged 10 to 19 years and takes about 20 minutes to complete.
he CHQ measures 12 domains of health status (physical

unctioning, limitations in schoolwork and activities with
riends, general health, bodily pain and discomfort, limita-
ions in family activities, emotional/time impact on the par-
nt, impact of emotional or behavior problems on school
ork and other daily activities, self-esteem, mental health,
ehavior, family cohesion, and change in health). Because
here are both parent and youth forms, use of the CHQ allows
or comparison of health status perceptions between children
nd their parents or guardians. The CHQ has been used
reviously in a single-center study with children who have
idney disease and are maintained on hemodialysis,22 and
ore recently in a multicenter study of adolescents with
KD.23 The CHQ was used to show the negative impact of
nemia on several aspects of HRQOL. This cross-sectional
tudy examined the association between anemia and QOL in
prevalent cohort of adolescents with CKD using the parent
ersion of the CHQ (Child Health Questionnaire Parent
orm). The study population included 113 CKD patients
mean age, 14.4 � 1.9 y) requiring dialysis, with functioning
idney transplants or with advanced stage 2 or stage 3 to 5
KD, as defined by the National Kidney Foundation’s Kidney
isease Outcomes Quality Initiative. Seventy-five patients
ere found to be anemic, defined by a hematocrit level of
6% or lower. Anemic patients scored lower than nonanemic
atients within several categories of QOL, specifically in the

HQ Parent Form 50 subdomains relating to physical func- S
ioning, role-physical, and general health. These findings
uggest that correction of anemia in adolescents with CKD
ay significantly improve long-term health outcomes for

hildren with renal disease and their corresponding QOL,
nd show that the use of a HRQOL measure can show clinical
mprovement in response to a specific therapy for one of the

any complications of CKD in children.

he Pediatric Quality of Life Inventory
he Pediatric Quality of Life Inventory (PedsQL) is a 23-item
eneric health status instrument that assesses 5 domains of
ealth (physical functioning, emotional functioning, psycho-
ocial functioning, social functioning, and school function-
ng) in children and adolescents ages 2 to 18 years. Internal
eliability and construct and clinical validity have been
hown. Parent and youth forms are available. The inventory
akes approximately 5 minutes to complete.24 One of the
ost significant advantages of this instrument is its short

ength, which allows for quick completion by patients and
heir parents, rendering it ideal for assessing the impact of an
ntervention of HRQOL and/or for repeated longitudinal as-
essment. Initial work has been performed with the PedsQL
n 85 pediatric patients and 96 parents of children with ESRD
eceiving hemodialysis (HD), peritoneal dialysis (PD) or with
renal TX.25 Patient age ranges were 2 to 4 years (8 patients;
D � 3, TX � 5), 5 to 7 years (12 patients; HD � 9, TX � 3),
to 12 years (25 patients; HD � 5, PD � 6, TX � 14), 13 to
8 years (51 patients; HD � 18, PD � 10, TX � 23). PedsQL
SRD data were compared with healthy children (n �5,400
hild report; n �9,400 parent report) and across HD/PD/TX.
or all domains, ESRD patient HRQOL scores were signifi-
antly lower than healthy controls. Transplant patients re-
orted better physical and psychosocial health than dialysis
atients. No difference was noted between HD and PD pa-
ients for any PedsQL domain. Interestingly, significantly
ewer parents of children with a renal transplant reported
heir child had a chronic medical condition compared with
arents of children receiving dialysis.
The PedsQL will be used to assess changes in HRQOL in

he Chronic Kidney Disease in Children (CKiD) study. The
KiD study is a prospective, observational cohort of children
ith CKD. The CKiD study population will include a cohort
f 540 children, aged 1 to 16 years, with mildly to moderately
ecreased kidney function, expected to be enrolled over a
4-month period. Studies using the CHQ and CHIP-AE have
hown that CKD substantially affects the well-being of chil-
ren. In CKiD, HRQOL will be measured at annual study
isits, and changes in HRQOL will be assessed as kidney
unction decreases. Factors that influence changes in
RQOL in this population, including age of onset of kidney
isease, duration of kidney failure, anemia, limitations in
hysical and social roles, and depression will be assessed
nnually.

Finally, another advantage of the PedsQL methodology is
he ability to create disease-specific modules that can be com-
leted in conjunction with the PedsQL 4.0 Generic Core

cales to provide further insight into the specific issues that
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mpact HRQOL for a particular patient population.26,27 Cur-
ently, a pediatric ESRD-specific PedsQL module is being
ssessed in 4 large US pediatric centers.

onclusions
esearch efforts have expanded significantly to determine the
tate of pediatric CKD patient HRQOL and the factors that
mpact HRQOL across all stages of CKD and all modalities of
enal replacement therapy. Data from all studies suggest that
hildren with a renal transplant fare better with respect to
RQOL than those receiving dialysis. As children and ado-

escents with CKD show improved survival into adulthood,
igorous attention to pediatric CKD patient HRQOL will be
ssential to provide optimal care and the tools needed for
uccessful transition into the adult health care system. The
RQOL assessment instruments and their associated studies
escribed here represent the first step toward achieving these
oals.
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