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ABSTRACT
Aim: Little is known about the health-related quality of life (HRQoL) of children with lower

urinary tract dysfunction (LUTD) and chronic kidney disease (CKD). We investigated LUTD

and other possible predictors of impaired HRQoL in children with conservatively treated

moderate-to-severe CKD or with a kidney transplant.

Methods: All 64 children with CKD or a kidney transplant treated at Karolinska University

Hospital, Stockholm, Sweden, between June 2011 and December 2012 were approached

and 59 children aged 8–18 were enrolled in the study. Lower urinary tract function was

evaluated with voiding history, frequency and volume chart, uroflowmetry and postvoid

ultrasound measurements. Self-reported HRQoL was assessed with validated generic

instruments.

Results: The HRQoL of the study cohort was as good as the general paediatric population,

apart from the physical and psychological well-being dimensions, and was no different to

children with other chronic conditions. Urinary incontinence, but not LUTD in general, was

associated with impaired HRQoL, as was having a kidney transplant and being female in

some dimensions.

Conclusion: LUTD was common in children with CKD or a kidney transplant but did not

affect their general HRQoL. Predictors of impaired HRQoL included incontinence, having

had a kidney transplant and being female.

INTRODUCTION
Living with paediatric chronic kidney disease (CKD) is still
associated with risks for complications requiring lifelong
management (1). Optimal care to prevent or delay the
progress of CKD places demands on medical staff and on
the psychosocial management of the everyday lives of these
children and their families (2,3).

Approximately one-third of paediatric CKD cases are
caused by urological abnormalities and are often associated
with lower urinary tract dysfunction (LUTD) (4). Early
attention and better understanding of LUTD, together with
improvements in surgical interventions, have improved
graft survival after renal transplantation in this subgroup
of patients (5). However, signs and symptoms consistent
with LUTD, such as large maximum voided volumes,

postvoid residual urine and incontinence, are also common
in children with CKD without urological abnormalities (6).
The underlying mechanisms in these patients are unknown,
but possible reasons could be long-standing effects of
oliguria or polyuria. Incontinence, which might be an
explicit sign of LUTD, is known to be associated with an
impaired HRQoL and lower self-esteem in healthy children
(7). Both children with conservatively treated CKD and
paediatric renal transplant recipients with signs of LUTD
are routinely prescribed bladder training regimens in order
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Key Notes
� Little is known about health-related quality of life

(HRQoL) in children with lower urinary tract dysfunction
(LUTD) and chronic kidney disease (CKD).

� Our Swedish study of 57 children aged 8–18 showed
impaired physical and psychological well-being in
children with CKD or a kidney transplant compared to
the general paediatric population.

� Predictors of impaired HRQoL included incontinence,
having had a kidney transplant and being female.
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to prevent bladder distension, urinary tract infections,
urinary incontinence and, in the long term, to delay the
deterioration of their kidney function (4).

Health professionals currently agree that children and
young people should be asked how their everyday life with
a chronic illness is perceived, to get a better understanding
of the need for supportive measures (8). Accordingly,
health-related quality of life (HRQoL) has become an
important health indicator for evaluating treatment-asso-
ciated interventions and for displaying patient-oriented
outcomes related to the constraints of the disease and its
treatment (9).

A number of HRQoL studies in children and adolescents
with CKD have focused on living with end-stage renal
disease (ESRD), which requires dialysis or a kidney trans-
plant. Most of these studies have reported a lower HRQoL
in children undergoing dialysis compared to children with a
kidney transplant (2,10). In earlier CKD stages, anaemia
and poor growth have been identified as factors associated
with impaired HRQoL outcomes (1,11). Little is known,
however, about the impact of LUTD on the HRQoL of
children with CKD and in paediatric renal transplant
recipients (12) and more knowledge is needed to under-
stand how to support them in the best way possible.

The aim of this study was to evaluate HRQoL in children
with CKD or a kidney transplant, with or without LUTD. As
we found it difficult to motivate children with CKD or a
kidney transplant to adhere to bladder training regimens,
we hypothesised that LUTD was not a priority for these
patients, as they had many other problems, and therefore,
it would have little or no influence on HRQoL. We also
searched for other potential predictors of impaired HRQoL,
such as sex, age and CKD status, using children in the
general paediatric population and children with other
chronic conditions as control groups.

MATERIALS AND METHODS
Design
This cross-sectional, single-centre study was conducted
between June 2011 and December 2012 at the Astrid
Lindgren Children’s Hospital in Stockholm, a referral
centre treating approximately two-thirds of children with
CKD or a kidney transplant in Sweden. The study inclusion
criteria were being between eight and 18 years of age,
having CKD stages 3–5 or having had a kidney transplant
and possessing sufficient cognitive abilities and Swedish
language skills to respond to the questionnaires. We
consecutively approached all patients who met these
criteria.

Participants
A total of 62 of the 64 eligible patients, 33 boys and 29 girls,
agreed to participate and were enrolled in the study. One
boy with a kidney transplant later dropped out and two
boys with CKD were excluded because of incomplete
questionnaire responses, leaving a total of 59 participants,
which was a response rate of 92%. One of the patients was

18 years old when he was asked to participate and had
turned 19 when he answered the questionnaires, but was
still enrolled. Another patient with CKD was included
despite being in stage two, because at the time of inclusion
she was in stage three. The sample comprised 23 children
(39%) with stages 3–5 CKD and 36 children (61%) who had
received a kidney transplant at least one year before
entering the study. None of the participants were on
dialysis. The causes of CKD were classified as nonglomeru-
lar in 19 children (32%) and as glomerular in 40 children
(68%). Nonglomerular disorders were posterior urethral
valves, VUR/hydronephrosis with or without multicystic
dysplasia, other urinary tract anomalies and a neurogenic
bladder.

Evaluation of kidney and bladder function
Glomerular filtration rate (GFR) was assessed by clearance
of iohexol or estimated by cystatin C and LUT function with
voiding history, frequency and volume chart, uroflowmetry
and postvoid ultrasound measurements to detect residual
urine. The evaluation was performed according to the local
pre- and post-transplant programmes and has been
described elsewhere (6). To ensure adequate data concern-
ing LUT function, the Swedish version of the International
Consultation on Incontinence Questionnaire-Female
Lower Urinary Tract Symptoms inventory (13) was used
as a complement to the comprehensive history mentioned
above. The inventory is a psychometrically validated
instrument for assessing LUT symptoms in females of all
ages and was chosen for this study due to the lack of
appropriate questionnaires regarding LUT symptoms in
children. Signs of LUTD were regarded as the presence of
daytime intermittent incontinence with or without con-
comitant enuresis, referred to as incontinence in this paper,
an abnormal maximum voided volume for age, a staccato,
an interrupted or a plateau flow pattern and, or, residual
urine amounting to 20 mL or more (6). The terminology
and definitions used here are in accordance with the
International Children’s Continence Society guidelines
(14). None of the patients had continuous urinary
incontinence.

Assessment of HRQoL
HRQoL was assessed with two self-reported generic instru-
ments, the KIDSCREEN-27 and the DISABKIDS Chronic
Generic Module-37 (DCGM-37). Both instruments are also
available as proxy versions and were developed in close
cooperation using the same methodology. The aim of the
instruments was to survey subjective HRQoL in healthy,
chronically ill and disabled paediatric populations (15).

The KIDSCREEN-27 was developed cross-culturally in
Europe with 13 cooperating countries and designed to
survey generic HRQoL in healthy and chronically ill
children and adolescents aged 8–18. The questionnaire
consists of 27 items covering five dimensions: physical well-
being, psychological well-being, autonomy and parent
relations, social support and peer relations and school
environment. All items are scored on a five-point Likert
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scale ranging from one for poor, not at all or never to five
for excellent, extremely or always, with reference to the
preceding week (16). The DCGM-37, which was designed
to measure generic HRQoL in children and adolescents
with chronic conditions (15), was included with the
intention of increasing the sensitivity for condition-specific
aspects. It consists of six dimensions: independence, emo-
tion, social inclusion, social exclusion, physical limitation
and treatment, representing the physical, mental and social
well-being life domains. All items refer to the preceding
four weeks and use a Likert scale ranging from one for
never to five for always (17). The sum scores for each item
of the instruments were transformed following the standard
scoring algorithms according to the KIDSCREEN and
DISABKIDS manuals (16,17). The transformed summary
data were used in our analyses, with a higher score
indicating a better HRQoL.

A psychometric evaluation suggested that both the
KIDSCREEN-27 and the DCGM-37 satisfied the require-
ments for validity and reliability (15–17). In this study, both
instruments indicated good internal consistency for all
dimensions, with Cronbach’s alpha values from 0.70 to 0.93.

Comparison groups
The KIDSCREEN-27 Swedish normative data did not
cover the entire age span in our study, so instead we
compared the study results with KIDSCREEN-27 data
from the Swedish general population, collected in cooper-
ation with Jervaeus et al. (18). We randomly selected 500
children and young adults from the Swedish Population
and Address Register and 257 subjects (54%) who had
completed the KIDSCREEN-27 at a median age of 16 years
(range 11–23 years) agreed to take part (18). The 203
participants who were aged 19 years or younger were
included as controls in the present study, to match our age
group. In comparisons using the DCGM-37, norm data
from field studies of 1152 chronically ill European children
and adolescents aged 8–16 were used (17). These norm
children suffered from asthma, arthritis, atopic dermatitis,
diabetes, cerebral palsy, cystic fibrosis or epilepsy.

Procedure
Children and their parents were contacted at their routine
outpatient three-month, six-month or annual visit and were
given verbal information and written information addressed
to them. If they agreed to participate, we scheduled a time
to respond to the questionnaires. The children completed
the questionnaires on the outpatient ward without any help
from their parents, but they could ask one of the investi-
gators to clarify the questions if they needed to. The time
required to answer the questionnaires was approximately
30 minutes.

Statistical analysis
Subgroup comparisons regarding HRQoL, as well as
comparisons with control groups, were analysed using
independent-samples t-tests. As the multiple subgroup
comparisons could increase the risk of type I errors, all

conclusions were carefully drawn in cases where isolated,
unexpected significant differences could not be explained
logically and, or, by earlier research. All potential outcome
predictors were also evaluated with ANOVA to correct for
possible confounding factors. These results are not pre-
sented in the Results section, but they are commented on in
the Discussion. A statistical significance level of p < 0.05
was applied to all the analyses. The statistical analyses were
performed using IBM SPSS Statistics version 20 for
Windows (IBM Corp, Armonk, NY, USA).

RESULTS
Demographics and clinical characteristics are presented in
Table 1. At least one sign of LUTD was reported by 32
children (58%) and the most frequent was postvoid residual
urine, followed by an abnormal maximum voided volume
for age and incontinence.

HRQoL in certain subgroups of patients was analysed to
detect possible associations with an impaired HRQoL
(Table 2). Children with one or more signs of LUTD did
not rate their HRQoL differently than children with a
normal LUT function. The children with incontinence gave
lower ratings on the physical limitation and treatment
dimensions, but not on the other DCGM-37 dimensions
compared with those who were continent. Furthermore,
children with nonglomerular disorders reported signifi-
cantly more physical limitations than those with glomerular
disorders.

Boys and girls, younger and older children, as well as
different CKD statuses, were compared (Table 3). Girls
rated significantly lower on the total score and on three of
the six DCGM-37 dimensions (independence, emotion and
social inclusion), as well as on two of the five KIDSCREEN-
27 dimensions (physical and psychological well-being).
Children aged 15–19 rated their HRQoL worse compared
with those aged 8–14 on three of the KIDSCREEN-27
dimensions (physical and psychological well-being and
social support and peers), as well as on three of the
DCGM-37 dimensions (independence, emotion and social
inclusion). Children with a kidney transplant scored signif-
icantly lower than children with CKD stages 3–5 on the
physical well-being and independence dimensions, accord-
ing to the KIDSCREEN-27 and DCGM-37, respectively.

Comparisons between the study and control groups are
presented in Table 4. The study children rated HRQoL
lower on two of the KIDSCREEN-27 dimensions (physical
and psychological well-being) compared to those in the
general population. No statistically significant differences in
HRQoL were detected between the study group and the
field study results based on children with chronic condi-
tions other than CKD, as measured with the DCGM-37.

DISCUSSION
The present study is, to the best of our knowledge, the first
one with a main focus on HRQoL in children and
adolescents with LUTD of glomerular and nonglomerular
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origin and with moderate-to-severe CKD or following a
kidney transplant. Our main finding was that the children
with symptoms consistent with LUTD generally experi-
enced as good a HRQoL as those with normal LUT

function. However, the children with incontinence reported
impaired physical functioning.

This study confirms our prior findings of a high preva-
lence of LUTD in children with CKD or a kidney transplant

Table 2 Comparisons of self-reported HRQoL between groups with and without LUTD, urinary incontinence and urological disorders. Mean†,‡ SD and p values

LUTD Incontinence Urological disorders

No Yes p§ No Yes p§ No Yes p§

n 23 32 44 15 39 20

KIDSCREEN-27†

Physical well-being 44.6 � 9.1 46.5 � 7.8 0.414 45.5 � 8.6 44.7 � 7.8 0.757 44.6 � 8.9 46.8 � 7.1 0.360

Psychological well-being 49.4 � 12.3 50.3 � 9.1 0.750 50.1 � 11.0 47.9 � 7.8 0.484 50.3 � 10.8 47.9 � 9.1 0.407

Autonomy and parent relationship 53.9 � 9.7 51.0 � 8.0 0.227 53.1 � 8.8 48.5 � 7.5 0.079 53.0 � 8.2 49.7 � 9.3 0.169

Social support and peers 54.9 � 10.3 53.3 � 6.8 0.504 52.7 � 11.3 54.4 � 7.3 0.595 52.6 � 11.8 54.3 � 6.7 0.572

School 54.3 � 11.8 53.4 � 6.9 0.727 53.9 � 9.5 53.1 � 6.6 0.781 54.2 � 9.2 52.6 � 8.2 0.531

DISABKIDS-37‡

Independence 78.8 � 18.1 80.7 � 1.4 0.673 81.1 � 15.7 75.8 � 16.8 0.279 80.3 � 15.7 78.5 � 17.1 0.690

Physical limitation 73.4 � 16.6 76.3 � 18.3 0.544 77.7 � 17.0 66.9 � 16.0 0.035 78.6 � 16.2 67.3 � 17.3 0.017

Emotion 74.8 � 21.0 74.3 � 23.5 0.934 77.3 � 19.6 65.0 � 25.7 0.057 76.3 � 20.5 69.9 � 24.4 0.302

Social exclusion 84.8 � 14.1 82.2 � 17.7 0.559 84.7 � 15.7 76.4 � 18.7 0.100 84.8 � 16.1 77.9 � 17.7 0.139

Social inclusion 76.2 � 19.0 75.3 � 15.0 0.858 75.0 � 17.3 74.2 � 17.3 0.873 75.6 � 18.1 73.2 � 15.4 0.619

Treatment 80.2 � 19.4 69.0 � 25.0 0.078 78.9 � 20.5 57.5 � 25.0 0.002 71.9 � 23.8 76.2 � 23.0 0.481

Total DCGM-37 78.0 � 14.2 76.3 � 14.8 0.685 79.1 � 13.0 69.2 � 16.1 0.020 77.9 � 14.4 73.9 � 14.4 0.322

LUTD = lower urinary tract dysfunction = abnormal maximum voided volume, postvoid residual urine and/or incontinence.
†T-scores, higher scores indicating better HRQoL.
‡Transformed summary scores, possible range 0–100, higher scores indicating better HRQoL.
§Group mean differences tested by independent-samples t-test.
Values in bold indicate significance.

Table 1 Patient characteristics. Signs and symptoms of LUTD

All participants
n = 59

CKD stages 3–5
n = 23

Kidney transplant
n = 36

Males (%) 30 (51) 13 (57) 17 (47)

Age, years, mean (SD) 14.1 (3.3) 13.2 (2.9) 14.6 (3.4)

Range 8.0�19.1 8.0�18.0 8.3�19.1

Aged 8–14 years 30 16 14

Aged 15–19 years 29 7 22

GFR mL/min/1.73 m2, mean (SD) 45.3 (21.4) 29.5 (16.1) 55.4 (17.9)

Range 10�89 10�63 21�89

CKD duration, years, mean (SD) 11.1 (4.6) 9.4 (4.1) 12.2 (4.6)

Range 1.5�18.8 1.5�15.3 2.4�18.8

Years since transplantation, mean (SD) 7.2 (4.7)

Range 1.0�17.5

CKD stage

2 16 1† 15

3 27 9 18

4 11 8 3

5 5 5 0

Urological disorders (%) 19 (32) 10 (43) 9 (25)

Bladder dysfunction/LUTD (%) 32/55‡ (58) 15/22‡ (68) 17/33‡ (52)

Daytime incontinence � enuresis 15/59 (25) 6/23 (26) 9/36 (25)

Abnormal maximum voided volume 14/53‡ (26) 7/22‡ (32) 7/31‡ (23)

Postvoid residual urine 21/57‡ (37) 10/22‡ (45) 11/35‡ (31)

CKD = chronic kidney disease; LUT = lower urinary tract; LUTD = lower urinary tract dysfunction; GFR = glomerular filtration rate; SD = standard deviation.
†CKD stage 2, previously 3.
‡Measurements not available for all patients.
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regardless of the underlying cause of the disease (6,19).
Postvoid residual urine and abnormal maximum voided
volumes were the most frequent signs of LUTD, but, as
hypothesised, these had no impact on HRQoL. Despite
routinely given advice regarding bladder training regimens,
it is possible that these abnormalities are not perceived as
bothersome by the child, which may explain why they had
no impact on HRQoL. However, in this population, there
might be additional reasons why postvoid residual urine
and abnormal maximum voided volumes did not appear to
have a negative influence on HRQoL. As children and
adolescents have a strong desire to be like their peers, they
may deny their bladder problems. Another possible expla-
nation is that, as LUT anomalies are usually diagnosed early
in life (20), LUTD may have become a natural part of
everyday life for the children and therefore they did not
warrant special attention from their point of view. Further-
more, these children also have to pay considerable attention
to their medical management (1,11) and other areas, such
as developing autonomy, physical capacity, self-esteem,
body image, relationships and school functioning (11,21).
We believe, however, that the most plausible explanation is
that the children were simply not aware of their large
capacity bladder or the postvoid residual urine. Inconti-
nence, which is known to be a stressful life event in healthy
children (7), as well as in children with CKD (12,22), was
less frequently observed than postvoid residual urine and
abnormal maximum voided volumes, but was associated
with lower HRQoL in the physical and treatment domains.

Differences in HRQoL between boys and girls in the study
group emerged and were more of a problem for girls
with regard to physical and emotional functioning and

Table 3 Comparisons of self-reported HRQoL within the study group regarding sex, age and CKD/kidney transplant. Mean†,‡ SD and p values

Boys Girls p§ 8–14 years 15–19 years p§ CKD 3–5 Kidney transplant p§

n 30 29 30 29 23 36

KIDSCREEN-27†

Physical well-being 47.4 � 8.4 43.1 � 7.9 0.047 48.5 � 8.4 42.1 � 7.0 0.002 48.9 � 8.4 43.0 � 7.6 0.007

Psychological well-being 52.6 � 9.8 46.3 � 9.9 0.017 52.4 � 11.5 46.5 � 8.0 0.026 51.3 � 9.4 48.4 � 10.8 0.283

Autonomy and parent

relation-ship

52.0 � 8.1 51.8 � 9.4 0.905 51.5 � 8.4 52.4 � 9.0 0.678 51.6 � 6.7 52.1 � 9.7 0.815

Social support and peers 55.7 � 8.7 50.6 � 11.5 0.060 56.0 � 8.6 50.2 � 11.4 0.029 54.2 � 12.5 52.5 � 9.0 0.529

School 54.7 � 7.8 52.7 � 9.8 0.386 55.3 � 9.4 52.1 � 8.1 0.165 54.6 � 7.5 53.1 � 9.6 0.533

DISABKIDS-37‡

Independence 84.0 � 13.5 75.3 � 17.4 0.035 83.9 � 13.4 75.4 � 17.6 0.042 85.1 � 12.7 76.3 � 17.1 0.037

Physical limitation 78.5 � 17.0 71.4 � 17.1 0.117 75.8 � 17.5 74.1 � 17.3 0.710 74.3 � 19.0 75.5 � 16.3 0.799

Emotion 81.4 � 18.3 66.7 � 22.9 0.008 79.9 � 16.8 68.4 � 24.9 0.041 78.4 � 17.5 71.5 � 24.0 0.269

Social exclusion 85.0 � 15.4 80.0 � 18.0 0.259 84.3 � 15.3 80.7 � 18.3 0.420 86.1 � 15.4 80.3 � 17.4 0.204

Social inclusion 79.3 � 13.9 70.1 � 19.1 0.037 80.4 � 14.0 69.0 � 18.4 0.010 79.6 � 13.3 71.7 � 18.8 0.088

Treatment 77.6 � 20.0 69.1 � 26.2 0.172 76.4 � 20.0 70.3 � 26.6 0.321 72.7 � 17.6 73.7 � 26.7 0.864

Total DCGM-37 81.0 � 11.4 72.0 � 15.8 0.015 80.2 � 11.8 72.9 � 16.1 0.051 79.4 � 11.3 74.8 � 16.0 0.230

CKD = chronic kidney disease.
†T-scores, higher scores indicating better HRQoL.
‡Transformed summary scores, possible range 0–100, higher scores indicating better HRQoL.
§Group mean differences tested by independent-samples t-test.
Values in bold indicate significance.

Table 4 Comparisons of self-reported HRQoL between the study population and
comparison groups. Mean†,‡ SD and p values

KIDSCREEN-27†

Patients vs. population-based Swedish comparison
group

Patient
(n = 47)§

Comparison group
(n = 203)§ P¶

Physical well-being 44.7 � 8.4 47.7 � 8.9 0.037

Psychological well-being 49.1 � 9.9 52.1 � 9.2 0.047

Autonomy and

parent relationship

52.0 � 8.4 52.4 � 8.3 0.761

Social support

and peers

52.0 � 10.6 52.2 � 7.9 0.867

School 53.4 � 8.2 52.3 � 7.8 0.429

DISABKIDS-37‡

Patients vs. European children with chronic
conditions

Patient
(n = 59)

Comparison group
(n = 1152) P¶

Independence 79.7 � 15.9 76.9 � 18.3 0.204

Physical limitation 75.0 � 17.1 73.9 � 18.2 0.764

Emotion 74.2 � 21.6 76.7 � 20.6 0.386

Social exclusion 82.6 � 16.4 85.2 � 15.6 0.230

Social inclusion 74.8 � 17.0 75.3 � 17.8 0.902

Treatment 73.4 � 23.3 72.3 � 22.7 0.689

Total DCGM-37 76.6 � 14.3 77.0 � 14.2 0.802

†T-scores, higher scores indicating better HRQoL.
‡Transformed summary scores, possible range 0–100, higher scores

indicating better HRQoL.
§Patient group age and control group age adjusted to match one another.
¶Group mean differences tested by independent-samples t-test.
Values in bold indicate significance.
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independence. This finding was in line with those from other
studies on children with CKD or other chronic conditions
(22–24), as well as in healthy children in the general
population (25). They may reflect more drastic developmen-
tal processes in girls requiring adjustment to bodily changes
and the development of identity (26). Emotional concerns
among the girls in our cohort may possibly have been
attributed to physical appearance, which is known to be
affected by advanced CKD stages, leading to body image
concerns and impaired HRQoL (21,23). Impaired growth
and weight gain are some of the common adverse effects of
CKD and its treatment, leading to a changed body image,
which may bother children more with increasing age (1,11).

Older age was also associated with a lower HRQoL in the
univariate analysis and this finding was comparable with
that in the general population (25). However, although the
age groups were similar regarding the number of partici-
pants in our study, there was a bias regarding sex distribu-
tion across the groups. The majority in the younger group
consisted of boys and two-thirds of older participants were
girls, which may have distorted the results, as the girls rated
their HRQoL lower. Furthermore, transplanted children
were older than nontransplanted children. Consequently,
when age was adjusted for sex and CKD status in the
multivariate analysis, it no longer remained a significant
predictor of impaired HRQoL.

Despite a higher mean GFR, children with a kidney
transplant did not, as one might have assumed, report a
better HRQoL than children and adolescents in CKD stages
3–5. On the contrary, they reported significantly lower
mental and physical well-being, but this finding may have
been influenced by the fact that none of the CKD patients
were on dialysis. The result persisted after controlling for sex
and age in the multivariate analysis. Renal transplantation is
the preferred therapy for children with advanced CKDand is
generally expected to improve health and HRQoL (2,27).
Nevertheless, there are still treatment-related demands fol-
lowing renal transplantation that limit the child’s everyday
life in different areas, such as the need for lifelong immuno-
suppressive therapy, the side effects of themedication and the
fear of a kidney rejection, to name just a few (21,28). In
addition, the child’s diminished independence may reflect
overprotection by parents and health professionals and lead
to a lower HRQoL. Similar findings were reported in the
study by McKenna et al. (29), which revealed an equal or
lower HRQoL in children with a kidney transplant than
children receiving dialysis.

Based on our results, children with CKD or a kidney
transplant were generally satisfied in the majority of
HRQoL areas, such as autonomy and interactions with
family and friends, as well as with school, compared with
the sample drawn from the general Swedish population
(18). Lower HRQoL levels in the areas of physical and
psychological well-being may have reflected the impact of
a chronic illness on everyday life. Similar findings have
been demonstrated in comparisons between children with
CKD, regardless of treatment modality, and healthy
children (11,28). However, HRQoL was found to be

equal to that in children with other chronic conditions
than CKD.

We used two HRQoL instruments, the KIDSCREEN-27
and the DCGM-37, in our study to capture generic as well
as chronic condition-related information about HRQoL.
The available disease-specific HRQoL instruments for
paediatric renal populations are designed for children with
ESRD on dialysis or with a kidney transplant (23). Because
none of the participants had yet developed ESRD, such a
disease-specific instrument was not chosen for this study.
As shown in the Result section, the impact of incontinence
and a nonglomerular background was captured by the
DCGM-37, but not by KIDSCREEN-27, which may indi-
cate that the DCGM-37 was more sensitive in capturing
information on condition-specific aspects (15).

This study has some limitations that should be men-
tioned. Our Swedish reference material did not cover the
youngest children aged eight to 10 in the sample and
therefore the youngest children were left out in comparison
with the controls. The results of the HRQoL questionnaires
were based solely on child reports. Indeed, children’s
opinions are highly desirable, but parental ratings, although
they are known to differ slightly from children’s ratings,
could provide an important complement by providing
information from an additional perspective and should be
addressed in future studies. Everyday life in paediatric renal
patients is assumed to be affected in different ways across
CKD stages and treatment modalities. Even though it was
useful to combine the two instruments, the KIDSCREEN-
27 and the DCGM-37, the assessment may not have been
sensitive enough to capture important specific information
on various aspects of the disease, including signs and
symptoms of LUTD, as well as specific treatments, frequent
check-ups at the hospital and fear of graft loss, among other
things. Thus, in the future, we will be looking forward to
generic HRQoL instruments with a disease-specific module
for paediatric renal patients with questions covering differ-
ent CKD stages, associated symptoms and treatment-related
issues. Furthermore, we cannot completely rule out that the
results were influenced by unmeasured confounding fac-
tors, such as possible cognitive impairments, personality
and the child’s socio-demographic setting.

Causal connections and further conclusions cannot be
drawn from this cross-sectional study. Longitudinal data,
including information on somatic symptoms and parental
emotional functioning, are needed, to understand factors
that may influence HRQoL in different CKD stages and
treatment modalities (21,23,28).

CONCLUSION
Common signs of LUTD, such as abnormal maximum
voided volume and postvoid residual urine, did not seem to
affect the HRQoL of children and adolescents with CKD or
a kidney transplant, with the exception of incontinence.
Thus, incontinence should be recognised and treated as
previously demonstrated. Consistent with previous findings,
female sex was associated with a lower HRQoL, which
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should raise concern in clinical practice. An unexpected
finding was that children with a kidney transplant reported
lower physical well-being and independence than those
with moderate-to-severe CKD. This finding points to the
need for more support for paediatric renal transplant
recipients. Continued research is recommended, to expand
our understanding of the everyday life of paediatric renal
patients and identify their support needs.
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