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Abstract

Background

Health related quality of life is the functional effect of a medical condition and/or its therapy

upon a patient, and as such is particularly suitable for describing the general health of chil-

dren. The objective of this study was to identify and confirm potential determinants of

health-related quality of life in children aged 4-11 years in the general population in the

Netherlands. Understanding such determinants may provide insights into more targeted

public health policy.

Methods

As part of a population based cross sectional study, the Child Health Questionnaire (CHQ)

Parental Form 28 was used to measure health-related quality of life in school-aged children

in a general population sample. Parents of 10,651 children aged 4-11 years were inter-

viewed from January 2001 to December 2009.

Results

Multivariate and regression analyses demonstrated a declined CHQ Physical Summary

score for children who had >1 conditions, disorders or acute health complaints and who

were greater consumers of healthcare; children with a non-western immigrant background;

and children whose parents did not work. Lower CHQ Psychosocial Summary score was re-

ported for children who had >1 conditions, disorders or acute health complaints, boys, chil-

dren of single parents and obese children.

Conclusion

The best predictors of health-related quality of life are variables that describe use of health

care and the number of disorders and health complaints. Nonetheless, a number of
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demographic, socio-economic and family/environmental determinants contribute to a child’s

health-related quality of life as well.

Introduction
Good health is something all parents want for their children as it contributes to their happiness
and well-being [1]. Health-related quality of life (HRQOL) is the functional effect of a medical
condition and/or its therapy upon a patient [2,3]. It is thus subjective and multidimensional,
encompassing physical and occupational function, psychological state, social interaction and
somatic sensation [3]. It is therefore, particularly suitable for describing the health of children
in a general representative sample that may also include specific condition groups [4–7].

Previous studies have shown that many factors are associated with HRQOL in children.
Logically, variables correlating with bad health, e.g., the number of conditions or health prob-
lems [8] or more indirectly the number of health care visits [9], are negatively associated with
HRQOL. Additional studies have examined the potential demographic and/or socioeconomic
determinants of diminished HRQOL. Girls tend to have lower HRQOL than boys [9–12].
HRQOL declines with age [10–12], although sometimes this was found to be more distinctive
for girls [11]. Also, a low socioeconomic position of the child or the child’s family, as measured
by income [12], parental education level or family wealth [13], negatively influences parental
reports of child HRQOL. In addition, children living in neighbourhoods scoring high on satis-
faction to live there and on good access to services like recreational programmes and stores
with fresh fruit and vegetables reported higher HRQOL [14].

Most studies mentioned examined different and limited numbers of potential determinants.
Thus, findings from each of these separate studies need to be combined to generate an overall
understanding of potential determinants of HRQOL. Such efforts are hampered because of dif-
ferences in key study components such as overall design, data collection methodology child age
and use of differing HRQOL survey instruments. The current study avails the opportunity to
further assess identified determinants in a more robust and potential diverse population—i.e.,
not a community or clinical sample, but a very large randomly selected sample drawn from na-
tional data, and therefore generalizable. It includes not only known variables such as gender,
age, socioeconomic position, and health but also variables that, to our knowledge, have not
been addressed before such as cultural/ethnic differences and family composition. To assess
HRQOL, the Child Health Questionnaire short-form (CHQ-PF28) was used.

The CHQ-PF28 focusses on the health-related part of quality of life, so we expect that the
strongest determinants are factors that directly or indirectly describe the child’s health. That is,
the number of chronic conditions or health complaints, or the use of health care, which may be
considered as manifestation of acute health problems or limitations. We expect only minor ef-
fects for determinants like demographic, socio-economic or family/environmental variables.

Methods

Data source
The study data source was the national Dutch Health Interview Survey (DHIS), conducted by
Statistics Netherlands, using trained in-house interviewers. The DHIS is a cross-sectional sur-
vey, conducted yearly, amongst the Dutch population living in non-institutionalised house-
holds. Each month, a stratified two-step-sample of persons is taken from the Dutch Municipal
Personal Records. The yearly response rate of the age group 4–11 years is approximately 75%.
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For this study, a 9 year set of surveys was used. For respondents aged 0–11 years, one parent
participates in the interview. Between January 2001 and December 2009, the parents of 10,651
children aged 4–11 years were interviewed. The mean age was 7.47 years (SD = 2.29), 49.1%
were girls. Data was weighted to take into account the person’s probability of selection and to
compensate for (selective) nonresponse. By so doing, responses are adjusted to the actual distri-
bution of persons in the target population, allowing generalization at the national level. The
weighting model included sex, age, marital status, regional information (province, part of the
country, urbanization), household size, ethnicity and interview month.

Parents received written study information and participation was elective. According to
Dutch law (Wet medisch wetenschappelijk onderzoek met mensen), formal consent (e.g., from
a medical ethics committee) was not required as this study relied on secondary anonymised
data collection in the context of performing statutory tasks. Data collection and processing was
in strict accordance with the national standard. At no time did the datasets contain
direct identifiers.

Questionnaire
The Dutch version of the parent-completed CHQ-PF28 was administered via structured inter-
view as part of the larger DHIS interview. This CHQmeasure was selected because it has been
rigorously translated into 78 languages (http://www.healthactchq.com/chq-t.php) and specifi-
cally evaluated for use in the Netherlands in very young children [15,16] and is easy to admin-
ister in large population studies [4]. The CHQ-PF28 includes multi-item Likert-type scales and
global items that assess 14 unique physical and psychosocial concepts. Per published instruc-
tions [4], a mean scale score is derived and items are then standardized on a 0–100 continuum
with a higher score representing better HRQOL. Scores can also be combined to derive a two
component summary—the CHQ Physical (PhS) and Psychosocial Summary (PsS) Scales. The
CHQ Summaries are based on factor weights from a US representative sample of children ages
5–18 years of age [4]. A score of 50 represents the mean of the US reference population sample
and the standard deviation is ten points above/below the mean [4]. The weighted US values to
derive 2 component summary scales (PhS and PsS) have been used with success in both the
aforementioned Dutch and other international studies [17,18]. See Table 1 for a description
/interpretation of scales.

Description of determinants
The potential determinants are listed in Table 2 and were selected a priori based on literature
study and their availability in the current DHIS dataset. Ethnicity (western immigrant, non-
western immigrant and native Dutch people) and household level of income were identified
from separate databases (Dutch Municipal Personal Records and Dutch Tax Authorities, re-
spectively). Children whose parents were born outside the Netherlands were identified as im-
migrants (even if the child was of Dutch nationality). Western immigrants originated from
Europe (excluding Turkey), North America, Oceania, Indonesia or Japan. Non-western immi-
grants originated from Africa, South America, Asia (excluding Indonesia and Japan) or Turkey.
Low income households had an income below the Dutch low income threshold using the
Dutch supplementary benefit level. “Urbanization” of the child’s primary place of residence
was defined as the average number of addresses per square kilometre within a one kilometre ra-
dius. For exact boundaries see http://www.cbs.nl/en-GB/menu/methoden/toelichtingen/
alfabet/u/urbanisation-rate.htm.

Parents were asked to indicate if their child ever had cancer, or experienced health or beha-
vioural issues during the previous 12 months: congenital defects, diabetes, migraine/ severe
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headache, asthma, psoriasis, eczema, arthritis/rheumatism, severe/protracted disorders of the
intestines, back, neck/shoulder, arm or hand; dyslexia, intellectual disability, and presence of at
least three core ADHD symptoms (DSM-criteria: restless behaviour/not being able to sit still,
fidgeting/squirming, short attention span). An open-ended question about any other chronic
conditions and behavioural issues not mentioned was also included. The occurrence of head-
ache, tiredness, back, muscle and joint pains during the last 14 days were used to determine
“number of health complaints”. Body-Mass Index (BMI) was calculated using child’s height/
weight as reported by the parent. International age- and sex specific boundaries [19] were used
to define weight categories (normal weight, overweight, obese).

Statistical Analyses
Analyses were performed using SPSS 14.0. Outliers (values above/below 3xSD +/- mean) were
deleted. Non-response was compensated using weights [20]. Bivariate analyses were performed
to assess differences in the two CHQ Summaries between (independent) groups of children.
Distributions of the summary scores were somewhat negatively skewed (PhS: Skewness =
-1.85, se =. 027. PsS: Skewness = -.65, se =. 027). Because of the large number of respondents,
however, parametric tests are preferred to nonparametric alternatives [21]. Oneway ANOVA’s
were used; a p-value<0.05 was considered to be statistically significant. In case of a significant

Table 1. CHQ-PF28 scales, number of items per scale, and score interpretation. a

Scale Nr of
Items

Description low score Description high score

Physical functioning
(PF)

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

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

Role functioning:
emotional/behaviour
(REB)

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

Child has no limitations in schoolwork or activities with
friends as a result of emotional or behavioural problems

Role functioning:
physical (RP)

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

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

Bodily pain (BP) 1 Child has extremely severe, frequent, and limiting bodily
pain

Child has no pain or limitations because of pain

General behaviour (BE) 4 Child very often exhibits aggressive, immature,
delinquent behaviour

Child never exhibits aggressive, immature, delinquent
behaviour

Mental health (MH) 3 Child has feelings of anxiety and depression all of the
time

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

Self-esteem (SE) 3 Child is very dissatisfied with abilities, looks, family/peer
relationships, and life overall

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

General health
perceptions (GH)

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

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

Parental impact:
emotional (PE)

2 Parent experiences a great deal of emotional worry/
concern as a result of child's physical and/or
psychosocial health

Parent doesn't experience feelings of emotional worry/
concern as a result of child's physical and/or
psychosocial health

Parental impact: time
(PT)

2 Parent experiences a lot of limitations in time available
for personal needs because of child's physical and/or
psychosocial health

Parent doesn't experience limitations in time available
for personal needs because of child's physical and/or
psychosocial health

Family activities (FA) 2 The child's health very often limits or interrupts family
activities or is a source of family tension

The child's health never limits and interrupts family
activities or is a source of family tension

Family cohesion (FC) 1 Family's ability to get along is rated 'poor' Family's ability to get along is rated 'excellent'

Change in health (CH) 1 Child's health is much worse now than one year ago Child's health is much better now than one year ago

a. From the CHQ manual [2]. Reproduced with permission from JM Landgraf.

doi:10.1371/journal.pone.0125083.t001
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Table 2. General characteristics of the study population.

Variable Levels PhS PsS

N % N %

Gender Male 4227 51.2% 4258 50.9%

Female 4033 48.8% 4108 49.1%

Age 4 1024 12.4% 1054 12.6%

5 1048 12.7% 1078 12.9%

6 1038 12.6% 1055 12.6%

7 1038 12.6% 1046 12.5%

8 1041 12.6% 1039 12.4%

9 1043 12.6% 1046 12.5%

10 1000 12.1% 1011 12.1%

11 1028 12.4% 1037 12.4%

Ethnicity Native Dutch people 5924 79.8% 5985 79.7%

Immigrants, Western 431 5.8% 440 5.9%

Immigrants, Non-west. 1066 14.4% 1080 14.4%

Urbanisation rate Very high 1395 16.9% 1415 16.9%

High 2213 26.8% 2232 26.7%

Moderately high 1675 20.3% 1698 20.3%

Low 1853 22.4% 1873 22.4%

Very low 1124 13.6% 1147 13.7%

Single parent family Two parent family 7402 89.7% 7501 89.8%

Single parent family 849 10.3% 856 10.2%

Siblings in household Only child 865 10.5% 870 10.4%

1 brother or sister 4245 51.5% 4297 51.4%

More brothers/sisters 3140 38.1% 3187 38.1%

Working situation parentsa Both parents work 5173 69.3% 5230 69.2%

One parent works 1829 24.5% 1858 24.6%

Parents do not work 466 6.2% 473 6.3%

Highest parental educational levelb Low 437 7.5% 434 7.4%

Medium 2883 49.6% 2909 49.5%

High 2495 42.9% 2532 43.1%

Low household income No 7068 88.7% 7154 88.7%

Yes 900 11.3% 913 11.3%

Parents' smoking behaviourc Both parents smoke 939 13.1% 945 13.0%

One parent smokes 2072 28.8% 2090 28.8%

Parents don't smoke 4173 58.1% 4234 58.2%

BMI child Normal weight 4885 83.1% 4934 83.0%

Overweight 751 12.8% 760 12.8%

Obese 242 4.1% 250 4.2%

Nr of chronic conditions None 6475 78.4% 6496 77.6%

1 1461 17.7% 1506 18.0%

2 or more 324 3.9% 364 4.4%

Nr of behavioural /learning disorders None 7528 91.2% 7663 91.6%

1 651 7.9% 632 7.6%

2 or more 78 0.9% 68 0.8%

(Continued)
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effect, post-hoc Tukey HSD analyses were performed. Clinical significance was assessed using
effect size which was estimated by dividing the difference in mean scores between subgroups
by the largest SD and interpreted by using Cohen’s effect sizes (d):. 2� d<. 5 small difference,.
5� d<. 8 moderate, and d�. 8 large [22]. In order to interpret the effect size in real-world
terms, the minimum important difference (MID) was used [23–25]. In most circumstances,
the threshold of discrimination for changes in HRQOL for chronic diseases appears to be ap-
proximately half a standard deviation (SD) [26,27].

Stepwise multivariate linear regression was performed to identify determinants that could
best explain the two CHQ-PF28 Summary Scale means. Variables were entered independently,
commencing with the highest F-value as determined by the bivariate analyses. The procedure
was repeated until the addition of another independent variable did not increase the explained
variation (adjusted R-square) or until the variable included was not statistically significant.
Thus, the final models included only those variables that were statistically significant and en-
hanced the degree of explanation. Multicollinearity was checked.

Results
General characteristics of the study population (N = 10,651, mean age of 7.47 years, 49.1%
were girls), can be found in Table 2. Mean scores for several age and gender groups are pre-
sented exclusively for illustration purposes in S1 Table.

Bivariate Analyses
Table 3 provides CHQmean scores, standard deviations, F-values, p-values and effect sizes of
the tested determinants of the CHQ Summary Scores. Summary Scores were not calculated for
3.1% of the cases (327 of 10,651) because one or more items were missing or answered ‘don’t
know’.

Table 2. (Continued)

Variable Levels PhS PsS

N % N %

Nr of acute health Complaints None 5001 60.6% 4997 59.8%

1 2010 24.4% 2037 24.4%

2 941 11.4% 983 11.8%

3 or more 294 3.6% 335 4.0%

Visited GP last 14 days No 7675 92.9% 7725 92.3%

Yes 585 7.1% 641 7.7%

Visited a medical specialist last 14 days No 7984 96.6% 8063 96.4%

Yes 277 3.4% 303 3.6%

Used prescription medicines last 14 days No 7092 85.9% 7133 85.3%

Yes 1168 14.1% 1232 14.7%

Used non-prescription medicines last 14 days No 5960 72.2% 5996 71.7%

Yes 2299 27.8% 2369 28.3%

Hospitalisation last year No 8121 98.3% 8211 98.1%

Yes 140 1.7% 155 1.9%

a. If a parent in a single family works, he/she is included in the category ‘Both parents work’.

b. Parental education is missing for some years.

c. If a parent in a single family smokes, he/she is included in the category ‘One parent smokes’.

doi:10.1371/journal.pone.0125083.t002
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Table 3. Bivariate associations with CHQ-score and effect sizes based on interview administration methods. #

Variable Levels PhS PsS

mean (F-value, p-
value)

sd effect
size

mean (F-value, p-
value)

sd effect
size

Gender Male 57.04 6.22 52.68 6.66

Female 56.95 6.04 53.36 6.29

(<1,. 51) 0.01 (22.93, <.001)* 0.10

Age 4 56.63 6.47 53.30 6.12

5 56.86 6.33 53.75 6.17

6 57.42 5.90 53.06 6.28

7 57.03 6.09 53.21 6.54

8 57.09 5.92 52.49 6.64

9 57.20 5.96 52.65 6.73

10 56.73 6.33 52.70 6.78

11 57.02 6.01 52.88 6.58

(<2,. 09) 0.12 (4.26, <.001)* 0.19

Ethnicity Native Dutch people 57.15 6.11 53.10 6.42

Immigrants, Western 56.50 6.52 52.68 6.72

Immigrants, Non-
western

56.35 6.31 52.68 6.60

(9.13, <.001)* 0.12 (<2.5,. 08) 0.06

Urbanisation rate Very high 56.58 6.17 52.89 6.45

High 56.96 6.09 53.04 6.55

Moderately high 56.98 6.29 52.89 6.46

Low 57.18 6.09 52.99 6.48

Very low 57.32 5.98 53.32 6.49

(2.82,. 02)* 0.12 (<1,. 44) 0.07

Single parent family Two parent family 57.05 6.09 53.24 6.38

Single parent family 56.60 6.47 50.95 7.07

(4.01,. 04)* 0.07 (96.81, <.001)* 0.32a

Siblings in household Only child 52.00 7.76 52.53 6.80

Has 1 brother or sister 52.60 7.12 53.00 6.42

Has more brothers/
sisters

52.76 7.20 53.15 6.49

(3.81,. 02)* 0.1 (3.11,. 04)* 0.09

Working situation Parents Both parents work 57.17 6.01 53.13 6.35

One parent works 56.90 6.32 53.09 6.48

Parents do not work 55.53 6.98 51.63 7.25

(15.62, <.001)* 0.24a (11.78, <.001)* 0.21a

Highest parental educational level Low 56.63 6.20 52.20 6.87

Medium 57.19 6.16 52.96 6.52

High 57.02 5.95 53.52 6.22

(<2,. 17) 0.09 (10.30, <.001)* 0.19

Low household income No 57.04 6.10 53.17 6.39

Yes 56.80 6.20 52.37 6.82

(<1.5,. 27) 0.04 (12.71, <.001)* 0.12

(Continued)
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Table 3. (Continued)

Variable Levels PhS PsS

mean (F-value, p-
value)

sd effect
size

mean (F-value, p-
value)

sd effect
size

Parents' smoking behaviour Both parents smoke 57.05 6.16 52.82 6.49

One parent smokes 56.75 6.36 52.71 6.59

Parents do not smoke 57.12 6.08 53.22 6.38

(<2.5,. 08) 0.06 (4.84,. 01)* 0.08

BMI child Normal weight 57.06 6.08 53.12 6.46

Overweight 56.68 6.33 52.90 6.57

Obese 55.86 6.31 51.49 7.02

(5.37,. 005)* 0.19 (7.65, <.001)* 0.23a

Nr of chronic conditions None 57.77 5.47 53.27 6.25

1 55.04 6.96 52.41 6.98

2 or more 50.36 8.27 50.80 7.92

(341.50, <.001)* 0.90c (33.19, <.001)* 0.31a

Nr of behavioural /learning disorders None 57.05 6.02 53.45 6.21

1 56.68 6.93 48.58 7.41

2 or more 54.33 8.94 44.42 7.17

(8.63, <.001)* 0.30a (237.35, <.001)* 1.26c

Number of acute health complaints None 58.44 4.79 53.86 6.07

1 55.93 6.45 52.48 6.63

2 53.70 7.59 51.53 7.25

3 or more 50.51 8.67 50.94 7.58

(353.60, <.001)* 0.92c (52.07, <.001)* 0.36a

Visited a GP last 14 days No 57.35 5.77 53.02 6.43

Yes 52.41 8.49 52.84 7.20

(367.28, <.001)* 0.58b (<1,. 49) 0.03

Visited medical specialist last 14 days No 57.15 5.97 53.05 6.44

Yes 52.65 8.57 52.06 7.69

(146.70, <.001)* 0.53b (6.69,. 01)* 0.13

Used prescription medicines last 14 days No 57.60 5.60 53.16 6.31

Yes 53.32 7.74 52.14 7.42

(519.34, <.001)* 0.55b (26.03, <.001)* 0.14

Used non pre-scription medicines last 14
days

No 57.86 5.39 53.24 6.34

Yes 54.77 7.27 52.41 6.83

(441.49, <.001)* 0.42a (27.85, <.001)* 0.12

Hospitalization last year No 57.07 6.07 53.02 6.47

Yes 52.88 8.03 52.45 7.62

(64.39, <.001)* 0.52b (<1.5,. 28) 0.07

Effect sizes are highest vs. lowest mean CHQ-score.

a = small difference,

b = moderate difference,

c = large difference.

# Data were calculates using US based weights and are provided for illustrative purposes. Not for general use.

* Statistically significant.

doi:10.1371/journal.pone.0125083.t003
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The number of chronic conditions or number of acute health complaints (i.e, health prob-
lems), were associated with lower observed scores for both the CHQ PhS and PsS Summary
Scales (p<.001). Large effect sizes (d) were found for: the PhS score in children who had�3
health complaints (e.g., headache /tiredness)(d = 0.90, p<.001); the PsS score in children with
�2 chronic conditions (d = 0.92, p<.001); and the PsS score in children with�2 reported
behavioural or learning disorders (d = 1.26, p<.001), all compared to children without such
disorders (Table 3). The variables with moderate or large effect sizes (d�.5) also met the criteri-
on of the minimal important difference, i.e. a difference of half a SD.

Regression Analyses
For the PhS, the final multivariate regression model included: ethnicity, parent work status,
number of chronic conditions, behavioural/learning disorders, health complaints, general prac-
titioner and/or medical specialist consultations, medication status and hospitalization. The ad-
justed R-square for the final model was. 24. For the PsS, the final regression model included:
gender, single parent family, obesity, number of chronic conditions, behavioural/learning dis-
orders, and health complaints. The adjusted R-square for the final model was. 08. See Table 4
for the coefficients and corresponding confidence intervals.

Discussion
For policy makers, understanding the variables that determine children’s HRQOL can provide
insight into developing more targeted public health policies. In this study, we examined a large
range of determinants of HRQOL, i.e., demographic, socio-economic, health and family/envi-
ronmental, in a national school-aged Dutch sample using the CHQ-PF28. The bivariate

Table 4. Multivariate analysis of CHQ-PF28 scores.

Variable Physical Summary scale Psychosocial Summary scale

coefficient
(N = 7171)

95% confidence interval coefficient
(N = 8340)

95% confidence interval

lower
bound

upper
bound

lower
bound

upper
bound

Gender (male = Ref) 0.51* 0.22 0.80

Ethnicity (native Dutch = Ref) -0.63+ -1.00 -0.25

Single parent family (Two parent = Ref) -0.96* -1.20 -0.71

Number of working parents 0.32+ 0.10 0.53

Obesity (no obesity = Ref) -1.53* -2.31 -0.74

Number of chronic conditions -2.00* -2.25 -1.76 -0.50* -0.75 -0.24

Number of behavioural/learning disorders 0.44+ 0.06 0.82 -4.29* -4.74 -3.84

Number of acute health complaints -1.85* -2.00 -1.69 -0.92* -1.09 -0.75

Visited a general practitioner last 14 days -2.89* -3.39 -2.39

Visited a medical specialist last 14 days -3.33* -4.01 -2.65

Used prescription medicines last 14 days -2.01* -2.40 -1.61

Used non-prescription medicines last 14
days

-1.71* -2.01 -1.42

Hospitalization last year -2.86* -3.82 -1.90

Ref indicates a category used as a standard reference. If there is no reference, the variable is treated as a continuous variable in the model.

* p <. 001

+ p <. 005.

doi:10.1371/journal.pone.0125083.t004
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analyses have mapped the different determinants. The multivariate regression analyses allowed
for an independent comparison of the determinants to identify the most defining ones.

As expected, and as was reported previously by others [8], conducting bivariate analyses,
large clinically significant differences for both CHQ-PF28 PhS and PsS Summaries were ob-
served for the number of parent-reported health conditions/disorders/complaints. Moderate
differences were found for “use of health care” (consulting a GP or medical specialist, use of
prescribed medication, hospitalization). Hence, the best predictors in the multivariate regres-
sion analysis are variables that describe the use of health care and the number of chronic condi-
tions and health complaints for PhS and the number of behavioural/learning disorders for PsS.
This difference is understandable given that the “psychosocial CHQ scales” (e.g., mental health,
behaviour, self-esteem) load more substantially on the PsS. For PsS, health care determinants
do not contribute to the scale variance. The moderate and large effect sizes we found can be re-
garded as clinically important differences, i.e. they met the criterion of the minimum important
difference (half a SD).

A number of demographic, social-economic and family/environmental determinants were
found with small or even no clinical significance using bivariate analysis. However, some con-
tributed significantly, although only slightly, in the regression analyses. This finding suggests
that gender, ethnicity, parent work status, single parent family and obesity affected HRQOL in-
dependent of the number of chronic conditions or health issues.

For PhS, one important significant contributor was the non-western immigrant status. Sev-
eral surveys conducted at the national and local level showed inequalities in health in non-
western immigrant children compared to non-migrant children in the Netherlands [28].Chil-
dren of non-working parents had a lower mean score, which had been reported in a previous
study using the PedsQL [9]. The positive effect of working parents may be explained by the bet-
ter family socio-economic position which theoretically can provide a more stimulating and
healthier environment. A recent Dutch study showed that children from low socio-economic
families experience more asthma symptoms, poorer general health, more frequent respiratory
infections, and are more often overweight or obese [29]. Conversely, the child’s poor health—
as perceived by the parent—may be the reason for the parent to stay at home, or reduce work-
ing hours. An effect in an unexpected direction was found for the number of behavioural/learn-
ing disorders. While bivariate analyses showed that parents reported lower PhS for children
with at least one learning/behaviour disorder, multivariate regression analysis showed the op-
posite, to a small extent. We examined whether this is a consequence of the fact that our multi-
variate analyses included suppressive factors for low PhS. In the models, no multicollinearity
was found and we could not identify a suppressor effect (data not shown). The relatively high
PhS for children with a learning or behavioural disorder may be considered a chance finding.

For PsS, the best predictor among the non-health-related determinants was obesity. Several
studies have shown that obese children have lower HRQOL than normal weight children [30–
33]. In addition, parents of girls reported slightly higher scores. However, lower HRQOL has
been reported for girls using the KIDSCREEN [34–37] and PedsQL [9]. This difference may be
explained by the item content for the General Behaviour subscale which is weighted highly in
the calculation of the PsS and which asks about frequency of aggressive/immature/delinquent
behaviour (arguing, inability to concentrate, lying/cheating). Boys tend to employ direct means
of aggression, whereas girls more often employ indirect, often less visible, means of aggression
[35]. Also, most respondents (81%) were mothers and parental gender has been shown to be a
mediating factor in the reporting of a child’s health [37]. Finally, living in single parent families
was a significant contributor to PsS score variance: a lower mean score was observed for chil-
dren living in a single parent family. This has been reported by others as well [37].
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Collectively, these data suggest that a child’s HRQOL—as reported by the parent—is mainly
dependent on the child’s health, and to a smaller extent on demographic, socioeconomic and
family/environmental factors.

Strengths and Limitations
Overall, this effort to explore the determinants of HRQOL in children extended the current lit-
erature by measuring a wider array of variables than previous studies and did so in a large, rep-
resentative sample. Even still, the independent variables were limited to those found in the
dataset DHIS (demographic, social-economic factors and parents’ reports of children’s medical
care use and medical conditions), and explained only a small part of the variance of the
CHQ-PF28 PhS and especially PsS. Although the result does not change how we might think
about the factors that contribute to children’s HRQOL, they do confirm the role of various fac-
tors in a large, representative sample. Other important determinants were not captured and
thus further study is needed. For example, early life experiences and maternal factors (gesta-
tion, health symptoms in pregnancy, anxiety and depression) were found to impact HRQOL
[38] and Mansour et al. found that children’s perceived closeness to school personnel and the
school environment are positively associated with HRQOL [9].

Other methodological considerations are warranted. First, although the CHQ-PF28 was de-
veloped for parents of children aged 5 years and older, the focus was on school-aged children,
which in the Netherlands includes 4-year-olds. Previous work has demonstrated that the
Dutch CHQ-PF28 can be successfully applied and validated among children aged 4–13 [15].
Further, data used in these analyses were gathered at home using face to face interviews. US
factor weights to calculate the CHQ summaries were derived using paper-and-pencil methods.
However, publications using the same data source (but from earlier years) and a school based
sample demonstrated that the CHQ-PF28 is a feasible instrument in the Netherlands irrespec-
tive of administration [15,39]. Thirdly, both Cohen’s d and difference of half a SD were used
for the interpretation of relevant differences in HRQOL. Although this is an accepted method
[40] and helpful to interpret findings in real-world terms, there are still insufficient data to un-
derstand the relative impact of the observed score differences. Empirically defined cut-off
points for minimal important differences for HRQOL measures such as the CHQ-PF28 are im-
portant in future research [41]. Finally, a cross-sectional design was applied with data that were
collected during nine consecutive years; it is therefore possible that a time trend in the data
could potentially confound findings. To determine if such was the case, additional bivariate
analyses were performed to evaluate the impact of the variable ‘Year of data collection’ on the
CHQ Physical and Psychosocial Summary Scale Scores (statistical significance and effect sizes
were evaluated). Bivariate analyses showed that survey year did not significantly effect PhS
(d = 0.07, p =. 888) or PsS (d = 0.10, p =. 390). Thus, the trend was not considered a serious
threat to the overall findings.
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