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ABSTRACT

Objective:

The authors evaluated health-related quality of life (HRQOL) and behavioral functioning in 
patients with a history of Kawasaki disease (KD).

Methods:

A cross-sectional study was conducted at a tertiary referral center for KD follow-up in 280 
patients (mean age 8.6 years; 60.0% male). Patients were eligible when they were aged 0-18 
years and had a history of KD. HRQOL was assessed using the TNO-AZL Preschool Children 
Quality of life (TAPQOL) for children 0-5 years old and the Pediatric Inventory of Quality of 
Life Core Scales 4.0 (PedsQL) for those 6-18 years old. Behavioral functioning was evaluated 
using the Strength and Difficulties Questionnaire (SDQ) (8-16 years proxy report and 11-16 
years self-report). KD results were compared with Dutch norm data, and patients with and 
without coronary artery aneurysms were compared. 

Results:

HRQOL was significantly worse for male patients aged 0-5 years on 4 of the 12 TAPQOL 
scales and for female patients on the motor functioning scale. At an older age, the HRQOL 
of patients was comparable with the norm population. Coronary artery status did not 
influence HRQOL. Parents reported more behavioral problems on the hyperactivity and 
emotional subscale in patients compared with the norm population.  

Conclusions:

Although at older age the HRQOL of KD patients is comparable with the Dutch norm, HRQOL 
seems to be particularly impaired at younger age. Parents reported more hyperactivity and 
emotional problems in KD patients. 
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INTRODUCTION

Kawasaki disease (KD) is an acute systemic vasculitis of unknown etiology that predomi-
nantly affects children <5 years old. The most serious complication of the disease is the 
development of coronary artery aneurysms (CAA), occurring in <10% of the patients ad-
equately treated with high-dose intravenous immunoglobulins1. In developed countries, KD 
is the leading cause of acquired heart disease in childhood. 
The diagnosis of KD is made by the presence of several clinical criteria including persistent 
fever, bilateral non-exudative conjunctival injection, erythema of the lips and oral mucosa, 
swelling and redness of the extremities, polymorphous rash, and cervical lymphadenopathy. 
Extreme irritability is not one of the diagnostic criteria but is a common symptom during the 
acute KD phase2. Other symptoms indicating central nerve system (CNS) involvement have 
also been reported and include severe lethargy, aseptic meningitis, semicoma, facial nerve 
palsy, sensorineural hearing loss, hemiplegia, and cerebral infarction3-7.
Studies in KD have mainly been focused on the etiology and the cardiac complications of 
the disease. Studies evaluating the long-term impact of the acute KD episode on health 
related quality of life (HRQOL) and psychosocial functioning in children are scarce and 
report contradictory results8-13. Moreover, the few studies performed report on relatively 
small numbers of patients. The purposes of the present study were to evaluate HRQOL and 
psychosocial functioning in a large group of Dutch children and adolescents with a history 
of KD and to compare HRQOL of patients with and without coronary artery sequelae. 

METHODS

Study population

This cross-sectional study was conducted between October 2010 and February 2011 at our 
multidisciplinary KD follow-up clinic. Patients were included if they were aged 0-18 years 
and had a history with KD according to the diagnostic criteria1. Eligible patients and their 
parents received an invitational letter to participate in the study. When letters were unde-
liverable, attempts were made to verify the addresses and letters were sent again. If families 
consented with participation, they received a password for the study website (www.hetklikt.
nu/twee/kawasaki). The computer system automatically selected the appropriate question-
naires (depending on the child’s age) and, subsequently, the patient (8–18 years) and/or 
parent (0–18 years) could start completing the questionnaires. In a second wave of recruit-
ment, families were approached via telephone if they had not responded to the invitational 
letter. Patients were excluded if they had an insufficient knowledge of the Dutch language 
or if they had a history of a severe chronic illness or CNS dysfunction unrelated to KD. Eligible 
patients with KD who did not complete the questionnaires were defined as nonparticipants. 
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The study was performed according to the regulations of the medical ethical committee of 
our institute. 

Patient information

Demographic and clinical characteristics of all eligible patients were collected retrospec-
tively through a review of medical records. The presence of CNS symptoms during the 
acute KD phase was evaluated. A CAA was defined according to criteria established by the 
Japanese Ministry of Health in 1984 (i.e., luminal diameter >3 mm in children <5 years old, 
>4 mm in those >5 years old, or a diameter 1.5 times the size of an adjacent segment or an 
irregular lumen)14. Patients were divided into groups based on their coronary artery status 
(patients without CAA vs patients with a history of CAA) and based on the presence of 
CNS symptoms during the acute phase (patients presenting with CNS symptoms vs those 
presenting without CNS symptoms). 

Questionnaires

Socio-demographics
Socio-demographic characteristics of participating children and parents were collected 
with the use of a general questionnaire completed by one of the parents. The following 
information was collected about the child: use of medication, educational level, and sports 
activities. From the parent, we obtained on age, sex, country of birth, parental education, 
and marital status. Parental educational was divided into 3 levels: primary school and pri-
mary vocational school (low), secondary school and secondary vocational school (middle), 
and higher vocational school and university (high). 

HRQOL
Two questionnaires were used to evaluate HRQOL: the TNO-AZL Preschool Children Quality 
of Life questionnaire (TAPQOL) and the Pediatric Quality of Life inventory 4.0 (PedsdQl 4.0).

TAPQOL
The TAPQOL is a generic, multidimensional HRQOL instrument for children aged 1 to 5 years. 
The 43-item questionnaire is based on proxy report. The TAPQOL assesses the child’s func-
tioning on 12 multi-item scales: stomach (gastro-intestinal functioning), skin, lungs, sleep-
ing, appetite, motor functioning, positive mood, anxiety, liveliness, problematic behavior, 
social functioning, and communication. The 12 scales cover the domains of physical, social, 
cognitive, and emotional functioning. Higher scores indicate a better HRQOL. Completion 
time is about 5–10 minutes and the psychometric properties are satisfactory. TAPQOL norm 
data from the Dutch general population are available15. 
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PedsQl 4.0
The PedsQl 4.0 is a generic HRQOL questionnaire for children aged 6-18 years. The PedsQl has 
2 versions: a child self-report and a parent proxy-report version. In this study both versions 
were used - the proxy-report for children aged 6-7 years and the self-report for the children 
aged 8-18 years16. The 23 items of the PedsQl cover 4 subscales: physical functioning (8 
items), emotional functioning (5 items), social functioning (5 items), and school function-
ing (5 items). Higher PedsQL scores indicate a better HRQOL. Completion time is about 5 
to 10 minutes. The PedsQl 4.0 has a satisfactory internal consistency on all subscales, and 
representative norm data from the Dutch general population are available17. The PedsQl has 
2 different versions: the past-month or past-week version. The past-week version was used 
for this study.

Behavioral functioning

SDQ
Behavioral functioning was measured with the Dutch version of the Strengths and Difficulties 
Questionnaire (SDQ)18. The SDQ is a behavioral screening questionnaire19. The SDQ provides 
balanced coverage of children’s and adolescent’s behavior, emotions, and relationships. 
The SDQ contains 25 items: 20 problem items across 4 subscales (emotional symptoms, 
conduct problems, hyperactivity, and peer relationship problems) and a 5-item prosocial 
behavior subscale. For each subscale, the score ranges from 0 to 10. Higher scores on the 
prosocial subscale indicate more strengths, whereas higher scores on the other 4 subscales 
indicate more difficulties. Summing the scores from all the subscales except the prosocial 
scale generates a total difficulties score ranging from 0 to 40. The psychometric properties 
of the SDQ have been examined in a sample of Dutch children and adolescents and have 
acceptable internal consistency and test-test stability20. Dutch norm data are available for 
children aged 8-16 years18. For the present study, the self-report (11-16 years) and the proxy 
report (4-16 years) versions were used. 

Statistical analysis

The Statistical Package for Social Sciences (SPSS, Chicago, Illinois) version 16.0 was used 
for statistical analyses. First, differences between participants and nonparticipants were 
analyzed using independent t-tests and Chi² tests. Second, TAPQOL and PedsQL scores were 
analyzed. Before the final analyses were conducted, scales were constructed and missing 
data were imputed on the basis of the guidelines of the questionnaires used. TAPQOL and 
PedsQL scores of patients with KD and the norm population and of patients with KD with 
and without CAAs were compared using ANOVA by group, gender and age. Finally, one-way 
sample t tests were used to compare SDQ scores of patients with KD with mean Dutch norm 
data. Due to the multiple testing, we chose a 1% statistical significance level. To report the 
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strength of the differences, effect sizes were calculated by dividing the differences in mean 
scores between the patients with KD and the norm group by the SD of the norm group. 
Effect sizes up to 0.2 were considered to be small; between 0.2 and 0.8, moderate; and effect 
sizes >0.8, large21.

RESULTS

Socio-demographic and medical information

Of the 434 patients in our institutional database, 368 met the inclusion criteria for the study. 
Eight families were excluded because of an insufficient knowledge of the Dutch language 
(n=6) or other severe chronic illness of the child (n=2; 1 each with chronic granolumatous 
disease and West syndrome). Ten letters of invitation were undeliverable. In total, 280 of the 
350 approached families completed the study (response rate 80%). Clinical characteristics 
of participants and nonparticipants did not differ significantly, but in the participants there 
was a trend toward a younger age (mean age, 8.6±4.4 years vs 9.8±4.4 years, P=0.043) and 
shorter interval from disease onset to the study (mean interval in years 5.8±4.2 vs 7.1±4.3, 
P=0.017) (Table 1).

Clinical and socio-demographic characteristics of the participating patients are shown in 
Table 2. The mean age was 8.6 ± 4.4 years, and the majority of patients were male (60%), 
reflecting the higher incidence of KD in male patients. Irritability (n=47), lethargy (n=8), and 
aseptic meningitis (n=9) were frequently reported during the acute KD phase, although a 
facial nerve palsy, hallucinations, and sensorineural hearing loss were only reported once in 
our cohort of patients.

Table 1. Comparison of participants and non-participants for clinical KD characteristics

Participants 
  (n=280)

Non-participants
   (n=70)

P

Male gender 168 (60.0%) 47 (67.1%) 0.272

Age (yrs), mean ± SD 8.6 ± 4.4 9.8 ± 4.4 0.043

Age at KD onset (yrs), median (range) 2.4 (0.1–14.0) 1.8 (0.2–12.1) 0.144

Interval from KD onset to the study (yrs), mean ± SD 5.8 ± 4.2 7.1 ± 4.3 0.017

Patients admitted to the PICU 8 (2.9%) 4 (5.7%) 0.230

Duration of hospital admission (days), median (range) 7 (1 – 57) 8 (2 – 106) 0.396

Patients with coronary artery aneurysms 47 (16.8%) 14 (20.0%) 0.526

Abbreviations: PICU=pediatric intensive care unit; SD=standard deviation; yrs=years. 
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HRQOL

Children aged 0-5 years (TAPQOL)

TAPQOL results are shown in table 3. Significantly lower scores were reported by parents in 
male patients compared with the Dutch norm group on 4 scales: skin, motor functioning, 
communication, and liveliness. In female patients, only the motor functioning scale was 

Table 2. Characteristics of participating patients and their parents

 Participants 
(n = 280)

Patients

Male gender 168 (60.0%)

Age in years, mean ± SD 8.6 ± 4.4

Age group
0 – 7 years (proxy-report)
8 – 18 years (proxy + self-report)

140 (50.0%)
140 (50.0%)

Age at KD onset in years, median (range) 2.4 (0.1–14.0)

Interval from KD onset to the study in years, mean ± SD 5.8 ± 4.2

Admission to the pediatric intensive care unit 8 (2.9%)

Duration of hospital admission in days, median (range) 7 (1 – 57)

Coronary artery status: 
Patients with coronary artery aneurysms
Patients with giant aneurysms

47 (16.8%)
7 (2.5%)

Treatment
IVIG treatment during the acute phase
Patients currently treated with anticoagulants
History of coronary artery bypass graft procedure

261 (93.2%)
20 (7.1%)
4 (1.4%)

Educational level 
Preschool
Incomplete elementary school
Incomplete secondary school
Incomplete higher education
Special school

43 (15.4%)
169 (60.4%)
44 (15.7%)
9 (3.2%)
13 (4.6%)

Playing sports 158 (56.4%)

Parents *

Gender of participating parent: female 231 (83.1%)

Age in years, mean ± SD 39.8 ± 7.2

Country of birth: The Netherlands 245 (87.5%)

Educational level 
Low
Middle
High 

28 (10.0%)
150 (53.6%)
100 (35.7%)

Marital status
Married / common-law marriage
Separated / widowed / others

240 (85.7%)
38 (13.6%)

* The socio-demographic questionnaire was missing of 2 parents



162

Pa
rt

 V
   

  P
sy

ch
os

oc
ia

l c
on

se
qu

en
ce

s

significantly lower compared with the Dutch norm population. There was no difference in 
TAPQOL scores of patients with and without CAAs (data not shown). 

Children aged 6-18 years (PedsQl)

Table 4 shows PedsQL results of patients with KD compared with the Dutch norm popula-
tion. In the groups aged 8-12 and 13-18 years old, no significant differences were found 
between patients and controls (self-report). HRQOL of patients with and without CAAs was 
comparable on all subscales, including physical health (data not shown). 

Behavioral functioning (SDQ)

Table 5 shows the SDQ results. Parents of male patients with KD (8-16 years old) reported 
significantly higher mean SDQ scores, indicating more difficulties, than the norm along 
the hyperactivity subscale. Parents reported more emotional problems for female patients. 
Higher mean scores along the subscale prosocial were found for male patients indicating 
more prosocial behavior. 
Male patients with KD aged 11-16 years self-reported significantly less difficulties in terms of 
conduct problems and significant higher scores on the prosocial subscale than the Dutch 
norm. Female patients with KD reported significantly less peer problems.
SDQ results of patients presenting with and without CNS symptoms were compared within 
our KD cohort (aged 4–16 years). Mean SDQ scores did not differ significantly between pa-

Table 3. Mean HRQOL scores (TAPQOL) of male and female KD patients aged 0 – 5 years compared with 
the Dutch norm population

Boys Girls

KD patients Dutch norm KD patients Dutch norm

Subscale n Mean (SD) n Mean (SD) P1 d n Mean (SD) n Mean (SD) P1 d

Sleeping 49 84.3 (19.1) 192 84.0 (16.3) 0.485 0.0 38 79.1 (22.4) 147 80.1 (18.3) 0.321 0.1

Appetite 49 84.4 (17.0) 191 85.3 (12.4) 0.338 0.1 38 86.2 (16.9) 148 83.8 (14.1) 0.096 0.2

Lungs 49 93.4 (16.5) 192 93.0 (16.8) 0.679 0.0 38 94.3 (11.6) 147 94.3 (15.2) 0.793 0.0

Stomach 49 82.7 (21.4) 191 92.5 (12.9) 0.163 0.8 38 84.2 (16.5) 147 91.0 (14.9) 0.083 0.5

Skin 49 85.7 (20.1) 191 92.5 (9.7) 0.007* 0.7 38 84.9 (17.2) 148 90.9 (12.1) 0.064 0.5

Motor functioning 47 92.4 (15.1) 166 98.6 (4.3) 0.000** 1.4 35 96.1 (10.4) 123 98.4 (4.6) 0.003* 0.5

Social functioning 47 89.4 (21.0) 168 90.2 (17.0) 0.402 0.0 35 92.9 (16.8) 124 92.9 (12.6) 0.884 0.0

Problem behavior 49 65.9 (22.1) 192 67.5 (16.0) 0.332 0.1 38 69.4 (22.9) 148 67.4 (14.5) 0.411 0.1

Communication 47 86.8 (17.0) 164 90.5 (10.7) 0.005* 0.3 35 95.2 (9.2) 121 93.2 (8.4) 0.556 0.2

Anxiety 49 69.7 (28.0) 192 80.6 (17.9) 0.180 0.6 38 76.8 (24.7) 148 75.5 (17.8) 0.314 0.1

Positive mood 49 94.2 (14.7) 192 98.4 (7.3) 0.025 0.6 38 97.4 (9.9) 148 99.1 (5.4) 0.610 0.3

Liveliness 49 89.8 (20.1) 191 98.0 (8.2) 0.001* 1.0 38 94.3 (14.6) 148 98.0 (7.8) 0.134 0.5

TAPQOL scores range from 0 - 100, higher scores represent a better HRQOL. d = effect size
* Difference at P<0.01 according to ANOVA by group and age 
** Difference at P< 0.001 according to ANOVA by group and age
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tients with or without a neurological presentation (total difficulties score 8.7±5.5 vs 8.1±5.8; 
emotional symptoms: 2.4±2.0 vs 2.4±2.4; conduct problems: 1.5±1.4 vs 1.0±1.3; hyperactiv-
ity: 3.7±2.7 vs 3.7±2.8; peer relationship problems 1.3±1.6 vs 1.1±1.5; and prosocial behavior: 
8.1±2.1 vs 8.6±1.5). 

Table 4. Mean HRQOL scores (PedsQl) of male and female patients with Kawasaki disease compared with 
the Dutch norm population

Boys Girls

KD patients
Norm 

population
KD patients

Norm 
population

Subscale n Mean(SD) n Mean(SD) P * d n Mean (SD) n Mean(SD) P * d

Group 6-7
(proxy report)

Total score 34 81.2 (15.6) 28 87.2 (7.6) 0.076 0.8 19 85.9 (10.1) 33 85.1 (8.9) 0.726 0.1

Psychosocial health 34 78.2 (17.6) 28 84.7 (9.8) 0.090 0.7 19 82.5 (13.4) 33 84.5 (8.9) 0.608 0.2

Physical health 34 87.0 (15.2) 28 91.7 (5.9) 0.130 0.8 19 92.1 (8.9) 33 86.4 (11.1) 0.059 0.5

Emotional functioning 34 74.6 (18.2) 28 79.5 (13.5) 0.247 0.4 19 75.3 (18.8) 33 77.6 (12.3) 0.717 0.2

Social functioning 34 81.9 (19.2) 28 90.5 (11.0) 0.041 0.8 19 87.1 (12.1) 33 87.8 (11.4) 0.945 0.1

School functioning 34 78.1 (21.0) 28 84.1 (11.2) 0.184 0.5 19 85.3 (15.5) 33 88.2 (10.2) 0.408 0.3

Group 8-12 
(self-report)

Total score 56 81.9 (12.9) 92 83.3 (8.4) 0.889 0.2 33 82.4 (11.9) 100 81.4 (9.2) 0.957 0.1

Psychosocial health 56 79.2 (13.5) 92 82.2 (9.4) 0.361 0.3 33 78.6 (13.4) 100 79.5 (11.0) 0.375 0.1

Physical health 56 87.1 (13.7) 92 85.5 (9.3) 0.185 0.2 33 89.7 (13.7) 100 85.1 (8.4) 0.078 0.5

Emotional functioning 56 76.2 (18.4) 92 79.5 (12.7) 0.413 0.3 33 73.2 (16.3) 100 74.4 (14.3) 0.267 0.1

Social functioning 56 85.6 (14.1) 92 87.2 (10.6) 0.985 0.1 33 83.9 (15.6) 100 85.9 (13.6) 0.710 0.1

School functioning 56 75.7 (16.7) 92 79.8 (11.5) 0.189 0.4 33 78.6 (13.9) 100 78.1 (12.3) 0.457 0.0

Group 13-18 
(self-report)

Total score 29 86.2 (11.4) 62 83.1 (9.5) 0.137 0.3 22 79.8 (14.9) 86 83.2 (8.7) 0.264 0.4

Psychosocial health 29 83.5 (13.1) 62 80.7 (11.1) 0.171 0.2 22 77.4 (14.9) 86 81.6 (9.6) 0.150 0.4

Physical health 29 91.5 (13.8) 62 87.5 (9.3) 0.214 0.4 22 84.5 (19.0) 86 86.2 (9.1) 0.782 0.2

Emotional functioning 29 86.6 (15.1) 62 79.5 (14.6) 0.136 0.5 22 73.6 (20.5) 86 76.1 (15.2) 0.541 0.2

Social functioning 29 88.3 (13.5) 62 88.2 (13.0) 0.773 0.0 22 84.3 (16.5) 86 91.5 (9.9) 0.017 0.7

School functioning 29 78.5 (15.4) 62 74.4 (13.0) 0.117 0.3 22 74.1 (16.4) 86 77.0 (12.5) 0.486 0.2

PedsQL scores range from 0 to 100, higher scores represent a better HRQOL. d = effect size
* KD patients versus Dutch norm population
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DISCUSSION

Our study demonstrates that young male patients with KD (aged 0-5 years) have a sig-
nificantly impaired HRQOL compared with the norm on 4 of the 12 TAPQOL scales (skin, 
motor functioning, communication, and liveliness subscale). In female patients, a significant 
impairment of HRQOL was reported only on the motor functioning scale. Like in the male 
patients, lower scores were also reported on the skin and liveliness subscale in the female 
patients, but this was not a significant difference. The sex differences in this age group may 
be explained by the fact that a lower number of female patients participated in the study, 
which has limited the statistical power to identify significant differences. 
In contrast to the impaired HRQOL in young patients, at older age (6-18 years) no differences 
were found between PedsQL scores of patients with KD and the norm population. Overall, 
HRQOL seems to be favorable and comparable with the healthy Dutch population in this 
age group. These findings are in line with previous studies evaluating HRQOL in patients 
admitted with an acute serious illness22, 23. One of these studies by Knoester et al evaluated 
HRQOL in a cohort of previously healthy children who were admitted unexpectedly to 
the pediatric intensive care unit22. The authors found similar findings and also reported an 

Table 5. Behavioral and emotional disorders assessed by the Strengths and Difficulties Questionnaire (SDQ) 
of male and female KD patients compared with Dutch norm data.

Boys Girls

KD patients Dutch Norm KD patients Dutch Norm

n Mean (SD)  Mean (SD) P 1 d n Mean (SD)  Mean (SD) P 1 d

Parent SDQ 
(8-16 years)

Emotional 78 2.2 (2.1) 1.8 (1.9) 0.081 0.2 50 2.7 (2.7) 1.7 (1.8) 0.009* 0.6

Conduct 78 1.1 (1.3) 1.3 (1.6) 0.092 0.1 50 1.0 (1.3) 0.8 (1.2) 0.392 0.2

Hyperactivity 78 4.1 (2.5) 3.3 (2.9) 0.005* 0.3 50 3.0 (2.8) 2.1 (2.3) 0.023 0.4

Peer problems 78 1.2 (1.6) 1.4 (1.7) 0.204 0.1 50 1.0 (1.5) 0.9 (1.4) 0.776 0.1

Prosocial 78 8.7 (1.4) 8.2 (1.6) 0.002* 0.3 50 8.3 (2.0) 8.8 (1.4) 0.069 0.4

Total difficulties 78 8.6 (5.1) 7.8 (5.5) 0.192 0.1 50 7.7 (6.0) 5.6 (4.8) 0.018 0.4

Self-report SDQ 
(11–16 years)

Emotional 39 1.5 (1.5) 1.6 (1.6) 0.772 0.1 24 2.3 (2.2) 2.8 (2.1) 0.235 0.2

Conduct 39 1.1 (1.3) 1.7 (1.4) 0.000** 0.4 24 1.2 (1.0) 1.7 (1.4) 0.016 0.4

Hyperactivity 39 3.4 (2.0) 2.2 (1.6) 0.131 0.8 24 3.3 (2.5) 3.8 (2.3) 0.369 0.2

Peer problems 39 1.2 (1.8) 1.9 (1.7) 0.017 0.4 24 1.0 (1.2) 1.8 (1.7) 0.002* 0.5

Prosocial 39 8.2 (2.0) 6.9 (2.4) 0.000** 0.5 24 8.3 (1.8) 7.5 (2.1) 0.032 0.4

Total difficulties 39 7.2 (5.1) 9.7 (4.7) 0.004* 0.5 24 7.7 (4.5) 10.1 (5.0) 0.016 0.5

Higher scores on the SDQ subscales indicate more difficulties, except for the prosocial scale. d = effect size
1 KD patients versus Dutch norm data
* Difference at p < 0.01 according to one-way sample t-test 
** Difference at p < 0.001 according to one-way sample t-test
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improvement of HRQOL over time. We therefore believe that our HRQOL findings reflect a 
rather general reaction to hospitalization because of an acute serious illness, especially in 
the patients without persisting coronary artery sequelae. 
The difference in HRQOL between young and older patients may be explained by the dif-
ferent types of questionnaires used in this study (TAPQOL vs PedsQL), but there are 2 more 
likely explanations. First, because KD is a vasculitis that predominantly occurs in very young 
children, the mean time interval from disease onset to study participation increases with 
age. The younger patients have been diagnosed with KD more recently and may reasonably 
experience more problems. Second, the difference may be explained by the discrepancy 
between proxy and self-report. The imperfect agreement between self and proxy-report, 
termed cross-informant variance, has previously been described in HRQOL and psychoso-
cial functioning measurements of sick and healthy children24-26. A pediatric illness like KD 
not only affects the child but also the entire family, and especially the parents. Parents of 
KD patients undergo a great deal of stress and anxiety during the hospitalization period 
of their child associated with obtaining and dealing with the diagnosis of KD. Moreover, 
parents of children with coronary artery complications express persistent anxiety even years 
after the acute phase of the illness. Prior to KD, most children were perfectly healthy and it 
is an unexpected and probably traumatic event for parents to suddenly have a seriously 
ill child10, 27. Anxiety and concerns of the parents about the illness and the possible long-
term complications may be reflected in their assessment of the HRQOL of their child28. The 
experiences of the parents may be in contrast to the experiences of the patients themselves, 
who will in many cases not even remember the period of hospitalization at very young 
age. In combination with the increased interval from disease onset, the impact of KD on 
parents may thus explain the reported differences in HRQOL of young (proxy report) and 
older patients (self-report) with a history of KD. 

Psychosocial functioning

The difference between self-report and proxy report was also demonstrated by the SDQ 
results. For children aged 11-16 years the SDQ was completed both by proxy and self-report. 
Parents reported more hyperactivity and emotional problems compared to the Dutch 
norm, whereas patients themselves reported no differences with the norm data on these 2 
subscales. On all other problem subscales, parents reported no differences with the norm, 
whereas patients self-rated significantly less behavioral problems. To get more insight in 
behavioral problems in patients with KD, behavioral problems may be evaluated using the 
teacher-version of the SDQ or other neuropsychological assessments in future research. 
Hyperactivity problems were reported more frequently by parents of male patients with KD 
compared with the Dutch norm. Previously, King et al also reported more attention difficul-
ties in patients with KD compared with their healthy siblings using the Achenbach Child 
Behavior Checklist11. Hypothetically, the reported behavioral problems may be the result 
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from vasculitis of the cerebral arteries. In KD, the systemic vasculitis predominantly affects 
the coronary arteries but has also been shown to affect the cerebral arteries29-31. Localized 
hypoperfusion has previously been observed in cerebral imaging studies in KD. In 1998, 
Ichiyama and co-authors reported transient cerebral hypoperfusion on single-photon emis-
sion computed tomography in 6 of 21 patients with KD without neurological symptoms30. 
More recently, Hikita et al also observed localized hypoperfusion in 13 of 18 patients with 
KD without a neurological presentation and in all 4 patients with neurological symptoms. 
The hypoperfusion was not restricted to the acute phase only but was also observed 
during follow-up single-photon emission computed tomography – both in patients with 
and without neurological symptoms29. Localized hypoperfusion may reasonably result in 
(subtle) CNS damage. It is therefore possible that the reported behavioral problems have 
a pathologic substrate and are not only the result of the psychological consequences of 
having suffered from a serious disease of unknown etiology and future outcome. However, 
future studies are needed to investigate this. 
Like Carlton et al9, we have shown that parents rated more emotional behavioral problems 
in prior (female) patients with KD. We recommend pediatricians to keep this in mind and to 
be aware of the potential need for referral to a clinical psychologist in patients with a history 
of KD because of behavioral problems. 

Coronary artery status

Although cardiovascular sequelae may have a negative influence on HRQOL in KD, it is reas-
suring that we found no difference in HRQOL of children with and without coronary artery 
aneurysms. Muta et al previously investigated HRQOL in an adult Japanese population of 
patients with a history of KD in childhood12. In agreement with the results of our study, 
no differences were found in HRQOL of patients with and without (giant) coronary artery 
aneurysms. The study of Muta et al did not asses behavioral functioning and was performed 
in a different study population, consisting of patients aged >16 years. 

Limitations and future research

Our study has some limitations. First, because of the cross-sectional design of this study, 
the course of HRQOL and psychosocial functioning over time cannot be assessed. Second, 
there was a difference in age and sex between the patients and the norm groups, but we 
have corrected for potential effects in the subsequent statistical analyses. Third, there was a 
trend toward differences in age and interval from disease onset between participants and 
nonparticipants. Participants were younger and, consequently, had a shorter interval from 
disease onset to the study. There is a potential for selection bias, in that the families who 
participated may have been more motivated or may have been more concerned because 
of shorter interval from the acute disease onset. However, the high response rate (80%) 
may have limited this potential bias. Fourth, patients were stratified for coronary artery 
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status based on the Japanese Ministry of Health criteria instead of z-scores because the 
dichotomous Japanese definition is still routinely used in our clinical practice. Patients can 
therefore be misclassified32-33. Finally, 2 different HRQOL instruments were used (TAPQOL 
and PedsQL). The PedsQl questionnaire for children aged 2-4 years was not translated and 
validated in Dutch at the start of this study. We therefore choose to use the TAPQOL, which 
has previously been shown to be a reliable and valid instrument for HRQOL evaluation in 
preschool children15. 
Based on our findings, some suggestions for further research can be done. The behavioral 
problems reported in our cohort of patients with KD must be evaluated more extensively, 
preferably by neuropsychological assessments or semi-structured interviews by a child 
psychologist. The possible relation with a cerebral vasculopathy must also be delineated in 
future (imaging) studies. In addition, future research is needed to evaluate the impact on 
parents of having a child with KD. It is important to get insight in functioning of parents to 
provide comprehensive and high quality care for families with children with KD.

CONCLUSIONS

In conclusion, we found that HRQOL and psychosocial functioning of patients with a history 
of KD overall is favorable, regardless of the coronary artery status. However, especially in 
young patients HRQOL may be impaired and hyperactivity and emotional problems are 
more often being reported by parents in KD patients compared to Dutch norm data. We sup-
pose that these findings reflect the psychosocial consequences of hospitalization because 
of an acute serious illness at young age, but a pathological substrate cannot completely be 
excluded. We recommend pediatricians to keep this in mind and to consider referral of KD 
families to a clinical psychologist where necessary. 
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