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Abstract
Background: It is important to know the impact of Very Preterm (VP) birth or Very Low Birth Weight (VLBW). The
purpose of this study is to evaluate changes in Health-Related Quality of Life (HRQoL) of adults born VP or with a
VLBW, between age 19 and age 28.
Methods: The 1983 nationwide Dutch Project On Preterm and Small for gestational age infants (POPS) cohort of
1338 VP (gestational age <32 weeks) or VLBW (<1500 g) infants, was contacted to complete online questionnaires
at age 28. In total, 33.8% of eligible participants completed the Health Utilities Index (HUI3), the London Handicap
Scale (LHS) and the WHOQoL-BREF. Multiple imputation was applied to correct for missing data and non-response.
Results: The mean HUI3 and LHS scores did not change significantly from age 19 to age 28. However, after
multiple imputation, a significant, though not clinically relevant, increase of 0.02 on the overall HUI3 score was
found. The mean HRQoL score measured with the HUI3 increased from 0.83 at age 19 to 0.85 at age 28. The lowest
score on the WHOQoL was the psychological domain (74.4).
Conclusions: Overall, no important changes in HRQoL between age 19 and age 28 were found in the POPS cohort.
Psychological and emotional problems stand out, from which recommendation for interventions could be derived.
Keywords: Health-Related Quality of Life, Very preterm birth, Very low birth weight, Adulthood

Background
Over the last decades, the number of infants that survive a
preterm birth has increased due to the progress in perinatal care. With the increase of surviving preterm infants
and Very Low Birth Weight (VLBW) infants, another
problem arises: the proportion of disabilities within this
group of newborns also increases [1,2]. In the Netherlands
the prevalence of live born preterms (22–37 weeks of gestation) is 7.3%. Within this group, 1.1% is born extremely
preterm (22–32 weeks of gestation) and 1.0% has a VLBW
(<1500 grams). Most of the infants with a VLBW are also
born preterm [3]. Follow-up studies of those born with a
VLBW show a wide variety of impairments [4], such as
neurodevelopmental disabilities [5], blindness, deafness
[6,7] and issues with growth [8] and learning [9]. A study
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of Tyson and Saigal (2005) shows that 16% of children
with a VLBW had major neurosensory impairments, including cerebral palsy, deafness, and blindness. A quarter
of the VLBW group had an IQ lower than 85 [2].
It is important to know the impact of Very Preterm
(VP) birth or VLBW on health and Health-Related Quality
of Life (HRQoL) to be able to provide the right (preventive) care in neonatal care units and later on in life. Next to
the medical care, knowing the possible consequences on
HRQoL can help professionals and parents in the decision
making process of treating those born VP or with a
VLBW. In the literature, there is no ultimate definition of
the term HRQoL. Several studies choose the definition of
health from the World Health Organization: ‘a state of
complete physical, mental, and social well-being and not
merely the absence of disease’ [9,10]. Others choose
HRQoL to be defined as the value individuals assign to a
particular health-state [9,11]. This study focuses more on
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this second definition. The Dutch ‘Project On Preterm
and Small for gestational age infants’ (POPS) nationwide
population based cohort of adults who were born VP or
with a VLBW in 1983 [12], provides an unique possibility
to study the long term effects of VP birth or VLBW on
HRQoL of adults. Small for Gestational Age (SGA) is defined as a birth weight below the 10th percentile for gestational age and is associated with, for instance, increased
neonatal complications [13]. The POPS study assessed
three HRQoL questionnaires in adults aged 28 who were
born VP or with a VLBW, giving a broad view on HRQoL.
The transition into adulthood is an important stage of life,
and important events such as finishing school and integration into work may affect HRQoL. Therefore, the purpose
of this study is to evaluate changes in HRQoL of adults
born VP or with a VLBW between age 19 and age 28.
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Assessment

In the year they would turn 28, individuals were invited
to participate in the online study either through an email
or a letter. Most participants filled in the questionnaire
online (97.5%), a small group completed the questionnaire on paper on request (2.5%). Previously in the POPS
cohort, data were collected at birth and ages two, five,
nine, 10, 14 and 19 years [14]. In this present study we
use these earlier collected data in addition to the data
from the quality of life (QoL) questionnaires assessed at
age 28.
Ethical approval and informed consent

The medical ethics committee of the Leiden University
Medical Center approved the study protocol. All participants sent in their written informed consent to participate
in the study prior to the assessment.

Methods
Study population

Data collection

The POPS cohort included 1338 live-born, VP (gestational
age <32 weeks) and/or VLBW (<1500 grams) infants born
in the Netherlands in the year 1983 [12]. In total, 381 of
these children did not survive to their 28th birthday, and
29 of them were lost to follow-up; 928 adults were eligible
to participate in this follow-up study at 28 years of age
(Figure 1).

HUI3 (Health Utilities Index, Mark 3) was used to assess
HRQoL both on 19 and 28 years of age. HUI3 includes a
summary of a comprehensive health status classification
system [15], encompassing eight attributes of health: vision, hearing, speech, emotion, pain, ambulation, dexterity and cognition [16]. The level of functioning for each
attribute is classified into five or six levels, ranging from

Figure 1 Flow chart inclusion of participants of the POPS study at age 28.
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‘perfect function’ (level one) to ‘severe dysfunction’ (level
five or six). With these levels of functioning, an eightelement health status vector can be established [16]. To
provide a generic scale-score of HRQoL, where dead = 0
and perfect health = 1 [15], a Multi Attribute Utility
(MAU) was calculated, as a generic score for the HUI
questionnaire [16]. Because Dutch population reference
scores are not available, this study uses the reference
score for the Canadian population which is 0.85, and is
the same for age 16–19 as for age 25–29, standard deviation is 0.18 and 0.17 respectively [22].
LHS (London Handicap Scale) was also used to assess
HRQoL both on 19 and 28 years of age, focusing on the
level of disability. LHS includes six dimensions of disability: mobility, physical independence (self-care), occupation (daily activities), social integration, orientation,
and economic self-sufficiency; every dimension consist
of a six-point hierarchical scale of disadvantages [17]. To
provide the generic measure of disability (scale 0–100,
where 100 is perfect health), a utility for LHS score was
calculated based on the Dutch population preference
index [18]. The six dimensions of disability are first
recoded into a weighted score. Subsequently, the sum of
these weighted scores for each dimension and 50.5 provides the LHS score 0–100.
At 28 years only, the WHOQoL-BREF (WHO Quality
of Life instrument, short edition) was also assessed to
determine HRQoL. The WHOQoL-BREF produces a
quality of life profile divided into four domains: physical
health, psychological, social relationships, and environment [19]. Domain scores from the WHOQoL-BREF
were computed and transformed into weighted scores
between 0–100, where 100 is perfect health.

optimal estimates. We pooled the results of the five imputed data sets to obtain data estimates, the precision of
the estimates incorporates the uncertainty of the missing
values. The original data set used for the multiple imputation contained the variables sex (male versus female),
birth weight (in grams), origin (Dutch versus non-Dutch),
educational level (low, middle or high), SES (low, middle
or high), SGA versus appropriate for gestational age, maternal age at time of birth (in years), disabilities at five
years of age (non, mild or severe), disabilities at 10 years
of age (non, mild or severe), the items on HUI3 and LHS
at age 19, and the items on HUI3, LHS and WHOQoLBREF at age 28.
The difference in mean HRQoL scores between age 19
and age 28, both on HUI3 and LHS, was tested with a
paired t-test, both on the original and imputed data. The
mean WHOQoL score on the “Psychological” domain
was tested against the mean score on “Social relationships” with a paired t-test. MAU can be categorized into
four levels of disability: none, mild, moderate and severe
[21]. Categorization of the MAU score and the eight single attributes score (X) was based on X=1 (none),
1>X>0.90 (mild), 0.90>X>0.70 (moderate) and X<0.70
(severe). Individual changes in MAU and attribute categories from age 19 to age 28 were classified into three
categories: better (shift to a more favorable category),
stable (no shift), and worse (shift to a less favorable category). MAU score was categorized to see if there was
an important shift in disability from age 19 to age 28. To
indicate how stable these scores are over time across the
whole range of scores, pearson correlations were calculated. In addition, change in mean weighted scores on the
eight attributes of HUI3 and the six dimensions of LHS
were tested with a paired t-test from age 19 to age 28.

Analysis

The differences in characteristics of participants and
non-participants were tested by chi-square tests in case
of categorical variables or student’s t-tests in case of continuous variables. Characteristics that were tested: sex
(male versus female), birth weight (in grams), origin
(Dutch versus non-Dutch), educational level (low, middle or high), SES (low, middle or high), SGA versus appropriate for gestational age, maternal age at time of
birth (in years), disabilities at five years of age (non, mild
or severe), and disabilities at 10 years of age (non, mild
or severe).
To adjust for missing values at age 19 and age 28 we
applied multiple imputation [20] by using MICE (Multivariate Imputation by Chained Equations). This method
“fills in” plausible values for the missing data, creating
five imputed (completed) data sets. Predictive mean
matching was used to create multiple imputations. The
imputations are based on a model that uses information
from the respondents and other variables to achieve

Results
Participant characteristics and non-response

Non-participants were more often male and non-Dutch,
had a lower educational level and SES, and had more severe disabilities at age five than participants (Table 1).
Overall (scale) scores HUI, LHS, WHOQoL

Table 2 shows that overall HRQoL on the HUI3, LHS and
WHQoL were close to the optimal HRQoL score of 1
(HUI3) or 100 (LHS and WHOQoL-BREF). The WHOQoL
“Psychological” domain score was lowest and significantly
lower compared to the next-lowest WHOQoL domain
score (“Social relationships”).
Changes in HUI and LHS score from age 19 to age 28

Table 2 shows that both the mean HRQoL score measured with HUI3 and LHS did not change significantly
from age 19 to age 28 in the original data. After multiple
imputation, a significant increase was found in the mean
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Table 1 Characteristics of participants and non-participants at age 28
Sex*

Birth weight (grams)

Origin*

Educational level (parents)*

SES (parents)*

Appropriate for gestational age

Maternal age at time of birth (years)

Participants n (%)

Non-participants# n (%)

p-value

Male

119 (38)

360 (59)

< 0.001

Female

195 (62)

254 (41)

<=1000

46 (15)

93 (15)

1001-1250

89 (28)

169 (26)

1251-1500

111 (35)

258 (40)

>1500

68 (22)

123 (19)

Dutch

293 (94)

500 (82)

Non-Dutch

18 (6)

110 (18)

Low

81 (26)

254 (46)

Middle

120 (38)

197 (36)

High

113 (36)

103 (18)

Low

97 (31)

292 (48)

Middle

101 (32)

181 (30)

High

114 (37)

135 (22)

Yes

189 (60)

390 (64)

No, small

124 (40)

224 (36)

<20

11 (4)

54 (8)

>=20 and

289 (92)

566 (88)

<36

14 (4)

23 (4)

None

89 (29)

119 (20)

Mild

215 (69)

427 (71)

Severe

8 (2)

53 (9)

< 0.825

<0.001

<0.001

<0.001

0.351

0.065

>=36
Disability at age 5*

Disability at age 10

None

142 (51)

205 (50)

Mild

119 (43)

149 (37)

Severe

18 (6)

52 (13)

<0.001

0.058

* p < 0.05.
# Survivors of the POPS cohort at age 28 who did not participate in this follow-up study at age 28.

Table 2 Outcome in assessed 19 and 28-year-olds compared with outcome in all survivors at age 28
Assessed outcome n=314 Mean (sd)

MI# Outcome n=957 Mean (sd)

19y

0.89 (0.16)

0.83 (0.22)

28y

0.88 (0.16)

0.85 (0.20)

Change 28y-19y

- 0.01 (0.15)

0.02 (0.17)*

Questionnaire
Health Utilies Index 3 (Multi Attribute Utility)

London Handicap Scale (Utility)

WHOQoL-BREF$ (Recoded into score 0–100)

19y

96.5 (8.3)

93.9 (12.4)

28y

95.9 (8.0)

94.6 (9.8)

Change 28y-19y

- 0.57 (7.5)

0.71 (9.0)

Psychological

73.9 (14.7)*

74.4 (13.5)*

Social

79.0 (17.3)

78.2 (16.9)

Relationships

85.6 (12.9)

85.0 (12.8)

Environment

85.8 (14.1)

85.8 (13.1)

Physical health
* p < 0.05.
#
MI: After multiple imputation.
$
Mean WHOQoL scores and standard deviations at age 28.
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MAU score from 0.83 at age 19 to 0.85 at age 28
(p=0.002). The mean individual MAU difference was
0.02 (sd=0.17; 95% CI −0.03 to −0.01). LHS showed no
significant change after multiple imputation.
Individual HUI scores, when divided into four levels of
disability (none, mild, moderate, severe), improved in 28%,
was stable in 48% and worsened within 24% of participants. Figure 2 shows this distribution of MAU-change
scores and the change scores on its eight single attributes
on HUI3 from age 19 to age 28 after multiple imputation;
the physical attributes are more stable than the psychological attributes. Hearing and dexterity were both stable
in 96% of participants, ambulation in 95%, and vision and
speech were stable in 77% of participants. The psychological attributes pain, cognition and emotion show a bigger proportion of participants shifting to a better or worse
category. Pain improved in 17% of participants, cognition
in 22%, and emotion in 21%, respectively 15%, 14% and
14% shifted to a worse category. Pearson correlation scores
over time on the eight single attributes on HUI3 show a
positive correlation between cases at age 19 and cases at
age 28: hearing r=0.468, dexterity r=0.916, ambulation
r=0.906, vision r=0.478, speech r=0.332, pain r=0.390, cognition r=0.366, and emotion r=0.388. Dexterity and ambulation have the highest correlation, indicating the least
change between the two ages. MAU score also showed a
positive correlation (r=0.684).
Figure 3 shows the mean weighted scores on the eight
attributes of HUI3 at age 19 and age 28 after multiple
imputation. A significant decrease in mean weighted
score on ambulation and dexterity from age 19 to age 28
is shown. Ambulation decreased from 0.9895 to 0.9869
and dexterity decreased from 0.9905 to 0.9884. Speech,
emotion and cognition significantly improved from age
19 to age 28. The mean weighted score for speech increased from 0.9849 to 0.9885, for emotion from 0.9652

to 0.9735, and for cognition from 0.9656 to 0.9756.
Figure 4 shows the mean weighted scores on the six dimensions on the LHS. The mean weighted score on economic self-sufficiency significantly increased from 8.00
at age 19 to 8.31 at age 28.

Discussion
Overall, this study shows positive results in HRQoL
scores for adults born VP or with a VLBW. Mean MAU
score on the HUI3 decreased non-significantly from 0.89
at age 19 to 0.88 at age 28 in the original data. The imputed results show a significant increase of 0.02 in mean
MAU score from 0.83 at age 19 to 0.85 at age 28. The
imputed mean MAU scores were adjusted downward
(indicating a lower HRQoL) compared to the original results, which can be explained by the higher number of
disabilities in the imputed data. According to Horsman
et al. [15], a difference of 0.03 is considered to be clinically important. Thus, no important changes in MAU
score were found in the transition into adulthood in our
population. A previous study by Verrips et al. [14] also
showed no change in HUI3 scores from age 14 to age 19
within the POPS cohort. Unfortunately the POPS study
has no matched control subjects, therefore a similar
international cohort is used for comparison. A Canadian
study [22] found similar results on HUI scores in young
adults of 23 years of age: 0.85 (n=143 preterms) versus
0.88 controls (n=130) [9]. HUI3 reference score of
HRQoL for adults aged 25–29 years is 0.85 (sd=0.17)
[23]. However, due to cultural variations this comparison
can not be interpreted as a main finding and the main
aim of this study is to explore the change in HRQoL
from age 19 to age 28. HRQoL score on the LHS did not
change significantly from 96.5 (19y) to 95.9 (28y) in the
original data, nor in the imputed data from 93.9 (19y) to
94.6 (28y). Saigal et al. [22] concluded that the young

Figure 2 Distribution of MAU- and attribute change scores between ages 19 and 28 after multiple imputation.
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Figure 3 Change in mean weighted scores on the eight attributes of HUI3# after multiple imputation.

adults had adopted to their disabilities, which explains
the high scores on HRQoL.
The WHOQoL scores at 28 years of age are high compared to the norm population: physical health 85.8 versus
78.8 (norm); social relationships 78.2 versus 72.3 (norm);
and environment 85.0 versus 71.2 (norm) [24]. It is remarkable that the score on the “Psychological” domain is
lower than in the norm population: respectively 74.4 versus 75.9 [24] and lower compared to the scores on the
other WHOQoL domains. The facets that are incorporated with the psychological domain are: bodily image and
appearance; negative feelings; positive feelings; self-esteem;
spirituality / religion / personal beliefs; thinking, learning,
memory and concentration [19]. Verrips et al. [14] already
highlighted the relationship between psychological problems and HRQoL change from 14 to 19 years of age. The
current study found the same effect in HRQoL change
from 19 to 28 years of age. It seems that major health

disabilities alone do not always predict one’s own perspective on HRQoL, as found in previous studies [5].
The change in individual MAU score from age 19 to
age 28 was stable in 48%, improved in 28%, and worsened in 24% of participants. In comparison, from age 14
to age 19 individual MAU change score was stable in
45%, improved in 25%, and worsened in 30% of participants [14], nearly the same as in our study. There was a
positive correlation over time across all the scores of the
single eight attributes and the MAU score. Scores on
dexterity and ambulation are high, almost one, indicating that these attributes are most stable over time. The
psychological attributes, especially emotion and cognition, were less stable than the physical attributes. A part
of the participants shifted to a worse category, but there
was even a greater part that shifted to a better category,
so there is hope for improvement. It might be of great
importance to early monitor emotional well-being in this

Figure 4 Change in mean weighted scores on the six dimensions of LHS# after multiple imputation.
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group. Interventions should be directed at dealing with
(potential) disabilities within this group of children at teen
age, to prevent later onset of emotional problems and to
better manage pain. Especially because emotion, cognition
and speech already improved significantly from age 19 to
age 28, but overall score on the “Psychological” domain at
age 28 were still significantly lower. A great emphasis in
future research should be on the psychological problems
that seem to be highly represented in adults born VP or
with a VLBW. These psychological problems seem to influence changes of HRQoL during the transition into
adulthood.
The non-response group in our study represents the
same characteristics as found in the follow-up study at
19 years of age [25]: more often male, non-Dutch, lower
educational level, lower SES and more severe disabilities.
When these characteristics are not taken into account in
the analyses, results may show an overestimation of the
HRQoL of the POPS cohort. To correct for this selective
dropout we applied multiple imputation. A limitation of
this method though, is that the power gets artificially
high and attention must be paid that two third of the
data at age 28 is imputed rather than actually collected.
On the other hand, POPS is a unique cohort with a very
long follow-up from birth to 28 years of age, and multiple imputation can be based on the abundance of earlier collected data at birth and ages two, five, nine, 10, 14
and 19 years. Therefore the multiple imputation should
give a good correction for non-response bias, resulting
in a reliable outcome. Earlier data collected in the POPS
study also included disability-status variables of the
population. These variables can be used in the multiple
imputation to correct for the selective dropout of those
who might have been too disabled to be able to
complete an internet survey.

Conclusions
Overall, no important changes in HRQoL between age 19
and age 28 were found in our POPS cohort. Psychological
and emotional problems are prominent and interventions
should be directed at early detection, monitoring and
managing these problems to decrease the negative impact
on everyday life.
Abbreviations
HUI3: Health utilities index mark 3; HRQoL: Health-related quality of life;
LHS: London handicap scale; MAU: Multi attribute utility; POPS: Project on
preterm and small for gestational age infants; SGA: Small for Gestational Age;
VP: Very preterm; VLBW: Very low birth weight; WHOQoL-BREF: WHO quality
of life instrument, short edition.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
AL participated in the statistical analysis and drafted the manuscript. SP
coordinated the study, participated in the statistical analysis and helped to

Page 7 of 8

draft the manuscript. PD, as statistical researcher, participated in the
statistical analysis, especially the multiple imputation, and revised the
manuscript. KP helped with her expertise as epidemiologist and revised the
manuscript. JB participated in the statistical analysis, contributed with his
knowledge on multiple imputation, and revised the manuscript. GV, as a
quality of life expert, contributed to the HRQoL analyses and revised the
manuscript. All authors read and approved the final manuscript.

Acknowledgements
We would like to thanks all the POPS adults for their participation in this
study and in all the previous studies in the last 28 years.
Received: 7 August 2012 Accepted: 18 March 2013
Published: 26 March 2013

References
1. Stoelhorst GMSJ, Rijken M, Martens SE, Brand R, den Ouden AL, Wit JM,
Veen S: Changes in neonatology: Comparison of two cohorts of very
preterm infants (gestational age <32 weeks): The project on preterm
and small for gestational age infants 1983 and the Leiden follow-up
project on prematurity 1996–1997. Pediatr 2005, 115:396–405.
2. Tyson JE, Saigal S: Outcomes for extremely low-birth-weight infants:
disappointing news. JAMA 2005, 294(3):371–373.
3. Stichting Perinatale Registratie Nederland: Perinatale Zorg in Nederland 2008.
Utrecht: Stichting Perinatale Registratie Nederland; 2011.
4. Hille ET, Weisglas-Kuperus N, van Goudoever JB, Jacobusse GW, EnsDokkum MH, de Groot L, Wit JM, Geven WB, Kok JH, de Kleine MJ, Kollée
LA, Mulder AL, van Straaten HL, de Vries LS, van Weissenbruch MM,
Verloove-Vanhorick SP: Functional outcomes and participation in young
adulthood for very preterm and very low birth weight infants: The
Dutch project on preterm and small for gestational age infants at
19 years of age. Pediatr 2007, 120(3):e587–e595.
5. Lorenz JM: Management decisions in extremely premature infants. Semin
Neonatol 2003, 8(6):475–482.
6. Verrips E, Vogels T, Saigal S, Wolke D, Meyer R, Hoult L, Verloove-Vanhorick
SP: Health-related quality of life for extremely low birth weight
adolescents in Canada, Germany, and the Netherlands. Pediatr 2008,
122(3):556–561.
7. van Dommelen P, van Straaten HLM, Verkerk PH: Ten-year quality
assurance of the nationwide hearing screening programma in Dutch
neonatal intensive care units. Acta Paediatricia 2011, 100(8):1097–1103.
8. Bocca-Tjeertes IFA, van Buuren S, Bos AF, Kerstjens JM, ten Vergert EM,
Reijneveld SA: Growth of preterm and full-term children aged 0–4 years:
Integrating median growth and variability in growth charts. J Pediatr
2012, 161(3):460–465.
9. Zwicker JG, Harris SR: Quality of life of formerly preterm and very low
birth weight infants from preschool age to adulthood: A systematic
review. Pediatr 2008, 121(2):e366–376.
10. World Health Organization: Constitution of the World Health Organization.
Geneva, Switzerland: World Health Organization; 1948.
11. Saigal S, Feeny D, Furlong W, Rosenbaum P, Burrows E, Torrance G:
Comparison of the health-related quality of life of extremely low birth
weight children and a reference group of children at age eight years.
J Pedr 1994, 125(3):418–425.
12. Verloove-Vanhorick SP, Verwey RA, Brand R, Bennebroek Gravenhorst J,
Keirse MJNC, Ruys JH: Neonatal mortality in relation to gestational age
and birth weight. Results of a national survey of preterm and very-low
-birth weight infants in the Netherlands. Lancet 1986, 1(8472):55–57.
13. Carbone JF, Tuuli MG, Bradshaw R, Liebsch J, Odibo AO: Efficiency of firsttrimester growth restriction and low pregnancy-associated plasma
protein-A in predicting small for gestational age at delivery. Prenat Diagn
2012, 32(8):724–729.
14. Verrips GHW, Brouwer L, Vogels T, Taal E, Drossaert CHC, Feeny D,
Verheijden M, Verloove-Vanhorick PS: Long term follow-up of healthrelated quality of life in young adults born very preterm or with a very
low birth weight. Health Qual Life Outcomes 2012, 10(1):49.
15. Horsman J, Furlong W, Feeny D, Torrance G: The Health Utilities Index (HUI
(R)): concepts, measurement properties and applications. Health Qual Life
Outcomes 2003, 1:54.

van Lunenburg et al. Health and Quality of Life Outcomes 2013, 11:51
http://www.hqlo.com/content/11/1/51

Page 8 of 8

16. Feeny D, Furlong W, Torrance GW, Goldsmith CH, Zhu Z, de Pauw S,
Denton M, Boyle M: Multiattribute and single-attribute utility functions
for the health utilities index mark 3 system. Med Care 2002, 40(2):113–128.
17. Harwood RH, Rogers A, Dickinson E, Ebrahim S: Measuring handicap: the
London handicap scale, a new outcome measure for chronic disease.
Qual Health Care 1994, 3(1):11–16.
18. Groothuis-Oudshoorn CGM, Chorus AMJ, Taeke van Beekum W, Detmar SB,
van den Hout WB: Modelling and estimation of valuations for the Dutch
London Handicap Scale. J Heal Econ 2006, 25:1119–1138.
19. World Health Organization: WHOQOL-BREF: Introduction, administration,
scoring and generic version of the assessment. Geneva, Switzerland: World
Health Organization; 1996.
20. van Buuren S: Flexible imputation of missing data. Boca Raton: Chapman &
Hall/CRC Press; 2012.
21. Feng Y, Bernier J, McIntosh C, Orpana H: Validation of disability categories
derived from health utilities index mark 3 scores. Health Rep 2009,
20(2):1–8.
22. Saigal S, Stoskopf B, Pinelli J, Streiner D, Hoult L, Paneth N, Goddeeris J: Selfperceived health-related quality of life of former extremely low birth
weight infants at young adulthood. Pediatr 2006, 118:1140–1148.
23. Pogany L, Barr RD, Shaw A, Speechley KN, Barrera M, Maunsell E: Health
status in survivors of cancer in childhood and adolescence. Qual Life Res
2006, 15(1):143–157.
24. Aigner M, Förster-Streffleur S, Prause W, Freidl M, Weiss M, Bach M: What
does the WHOQOL-Bref measure? Measurement overlap between
quality of life and depressive symptomatology in chronic somatoform
pain disorder. Soc Psychiatry Psychiatr Epidemiol 2006, 41:81–86.
25. Hille ETM, Elbertse MD, Bennebroek Gravenhorst J, Brand R, VerlooveVanhorick SP: Nonresponse bias in a follow-up study of 19-year-old
adolescents born as preterm infants. Pediatr 2005, 116(5):662–666.
doi:10.1186/1477-7525-11-51
Cite this article as: van Lunenburg et al.: Changes in quality of life into
adulthood after very preterm birth and/or very low birth weight in the
Netherlands. Health and Quality of Life Outcomes 2013 11:51.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

