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Health related quality of life among preterm children: a latent profile analysis

Abstract

Very preterm (VPT) children, in comparison to full-term children, are in greater risk of
developing adverse cognitive, social or psychiatric outcomes, and their parents often report a
lower health related quality of life (HRQoL) relative to their peers. Adverse outcome is
frequently linked to their perinatal complications or socioeconomic (SE) status. The current
study aims to find subgroups of preterm HRQoL using latent profile analysis (LPA) and
regression analysis, to identify possible predictors among perinatal, SE factors and current
problems. VPT children from two national birth cohorts: 2002/03, aged 15-17 (n =70, M =
16.06) and 2007/08 10-12 (n = 113, M = 11.31) were included in the study. Parents answered
questions about child’s health and behavioural/emotional problems, study curriculum, and
their own education; both the parent and the child filled a HRQoL questionnaire, Kidscreen-
52. Four profiles were identified with LPA: “High HRQoL” (n = 22); “Optimal HRQoL” (n
= 80); “Suboptimal HRQoL, low Autonomy” (n = 49) and “Low HRQoL, optimal
Autonomy” (n = 32). Gestational age, school curriculum, gender, cohort, parent education
and several somatic, emotional and behavioural problems were all found to be important
predictors of belonging to a specific profile while the number of perinatal complications was
not. With this study we explored the internal differences of HRQoL among preterm children

in order to understand the trajectories leading to different outcomes.

Keywords: latent profile analysis, very preterm children, health-related quality of life
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Tervisega seotud elukvaliteet enneaegsete laste seas: latentsete profiilide analtits

Lihikokkuvote

Véga enneaegsetel (EA) lastel on vorreldes digeaegselt stindinud lastega suurem risk
kognitiivsete, sotsiaalsete ja psuhhiaatriliste probleemide tekkeks ning tihti hindavad EA laste
vanemad oma laste tervisega seotud elukvaliteeti madalaks. Probleeme lapse- ja noorukieas
seostatakse sageli perinataalsete tusistuste ja sotsiaalmajandusliku seisundiga. Kéesolevas
uuringus kasutatakse latentsete profiilide analusi, et tuvastada vdga EA laste elukvaliteedi
alagrupid, ning regressioonanaltitsi, et leida, millised perinataalsed, sotsiaalmajanduslikud ja
muud tegurid ennustavad elukvaliteedi taset. Uuringusse kaasati kaks uleriigilist vaga EA
laste suinnikohorti: 2002/03 siindinud lapsed, vanuses 15-17 (n = 70, M = 16.06) ja 2007/08,
vanuses 10-12 (n = 113, M = 11.31). Vanemad vastasid kusimustele lapse tervise ja tildise
heaolu, 6ppekava ja enda sotsiaalmajandusliku seisukorra kohta; nii vanem kui ka laps taitsid
elukvaliteedi kiisimustiku Kidscreen-52. Analliisi tulemusena eristati neli profiili: ,,Korge
elukvaliteet” (n = 22); ,,Hea elukvaliteet™ (n = 80); ,,Keskmine elukvaliteet, madal iseseisvus*
(n = 49) ja “Madal elukvaliteet, keskmine iseseisvus” (n = 32). Profiilidesse kuulumist
ennustasid gestatsioonivanus, 6ppekava, sugu, kohort, vanema haridustase ning paljud
somaatilised, emotsionaalsed ja kéditumuslikud probleemid. Perinataalsete tisistuste arv ei
ennustanud hasti profiilide jaotust. Grupisisesed erinevused vaga EA laste elukvaliteedis,

mida kédesolevas t06s uuriti, aitavad paremini mdista tegureid, mis need erinevused p&hjustab.

Marksdnad: latentsete profiilide analiilis, vaga enneaegsed lapsed, tervisega seotud

elukvaliteet
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Introduction

Since the rapid improvement of perinatal medical intervention there has been an increase in
children born preterm (PT) who survive into childhood, adolescence and adulthood (Lemola,
2015; Wen et al., 2004). For example, perinatal mortality rate for very preterm children has
dropped greatly in Estonia, from 65% in 1992 to 20% in 2013 (Toome, 2014). Nevertheless,
there are still several perinatal complications affecting children born that early, and they are
still at risk of developing adverse outcomes (Potharst et al., 2013). This raises the question —
how do preterm children make it into their childhood, adolescence and adulthood. And more
importantly — how do individuals, who are born preterm, make it in their lives. There are
various longitudinal studies from other countries addressing prematurely born children that
have followed their development in various domains, e.g. Bavarian Birth Cohort in Germany
(Wolke et al., 2013) and EPIPAGE in France (Deloubel-Ayoung et al., 2019). Unfortunately,

there have not been studies investigating adolescent outcome of prematurity in Estonia.

According to the current national follow-up management guideline for high-risk newborns
(Toome et al., 2008), most very premature children are only followed by specialists until they
turn 2 corrected® years old. After that, the progress of children who were born prematurely is
no longer followed, as there are no regulated procedures for follow-up. Considering that they
are still a risk group, it is essential we track their outcome, namely quality of life, and

determine who are in greater risk than others.
Prematurity and perinatal complications

Preterm birth is defined as birth before gestational age (GA) of 37 weeks. Most research is
made on children born before the GA of 32 (including 31 weeks and 6 days), which is
considered very preterm (VPT). Children born before GA of 28 (27+6) are considered
extremely preterm (EPT) (World Health Organisation, 2015). For the past 10 years an
average of 147 children a year were born very preterm in Estonia, making it an average of
1.026% of all births in Estonia (Tervise Arengu Instituut, n.d).

There are various perinatal complications accompanying preterm birth that have an impact on
the later health outcome: bronchopulmonary dysplasia (BPD), a chronic lung disease that
forms from the damage to the immature lungs caused by multiple factors like infection and

mechanical ventilation (Jobe and Bancalari, 2001); intraventricular haemorrhage (IVH), a

! Corrected age: chronological age reduced by the number of weeks the infant was born before 40 GW
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bleeding in the brain’s ventricular system (McCrea and Ment, 2008); periventricular
leukomalacia (PVL), a brain injury, necrosis of white matter near the ventricles (\Volpe,
2001); necrotizing enterocolitis (NEC), Bell’s stages 2 and 3 are considered definite
diagnosis that could result in partial bowel necrosis, the child might need surgical
intervention and lead to growth failure (Lin and Stoll, 2006); retinopathy of prematurity
(ROP), an eye disease that can lead to abnormal vision, caused by abnormal development of
retinal blood vessels (International Committee for the Classification of Retinopathy of
Prematurity, 2005) and small for gestational age (SGA), birthweight below the 10" percentile
(Fenton, 2003). All these perinatal/neonatal complications have been found to be linked with
a poorer neurodevelopmental and/or behavioural outcome (Béhm et al., 2002; Johnson and
Marlow, 2011; Kersbergen et al., 2016; Moster et al., 2008; Ortinau and Neil, 2019; Potharst
et al., 2013; Taylor and Clark, 2016).

Neurodevelopmental and academic outcome among prematurely born children

In general, children born preterm have more health-related problems than children born full-
term. Even when excluding congenital anomalies, preterm children have been found to have
poorer motor skills than their full-term (FT) peers (Allotey et al., 2017; Kieviet et al., 2009).
The occurrence of cerebral palsy (CP) among VPT born children is 9%, in contrast to 0,1%
among FT born children (Larroque et al, 2008). Motor impairment is found in up to 32% of
PT born children at age 5 years, mediated by complex minor neurological dysfunction and
low 1Q (Van Hus et al., 2000). The link between cognitive delay and motor impairment might
also be working the other way. Oudgenoeg-Paz and others (2017) suggest that motor delay in
early childhood might affect the 1Q in later life, as impaired children have less chance to
explore their surrounding and interact with the world. Sensorimotor deficiencies, such as
visual and hearing deficiency are also more common among VPT children than among FT

children, the risk increasing with lower gestational age (Larrogue, 2008).

In general, preterm children score lower in overall intelligence scores (Aarnoudse-Moens et
al., 2009; Allotey et al., 2017; Brydges et al., 2018). Some intelligence subscales are more
affected than the others. According to Allotey et al. (2017), the least affected by prematurity
is verbal intelligence, while performance intelligence (executive functions) domains are more
impaired among children born preterm. Working memory and processing speed are found to
be poorer among PT children than their FT peers. Compared to term born children, the

difference in general intelligence and executive functions varies from 0.5-0.8 SD (Lemola,
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2015) or on average 10.9 points (Bhutta et al., 2002). In addition to poorer cognitive results,
the amount of children with moderate and severe neurodevelopmental disabilities (detected in
motor, cognitive, speech, hearing, and ophthalmological assessments) that is considered as
neurodevelopmental impairment (NDI) among preterm children is greater than among FT
children. The number of children with NDI is approximately 19% among EPT children
(Adams-Chapman et al., 2018).

Lower results on 1Q scores are also reflected on their school performance. Children born
preterm in general report poorer academic achievement (Aarnoudse-Moens et al., 2009;
Allotey et al., 2017) the effect size being the greatest in reading skills, less so in mathematics
and spelling. Deficits in cognitive function partly account for lesser academic skills and their
academic trajectories, but problems remain even after excluding major disabilities, such as

autism spectrum disorder (ASD) and cerebral palsy (CP) (Moster et al., 2008).
Internalizing and externalizing problems among preterm born children

Johnson and Marlow (2011) have proposed a “preterm behavioural phenotype”, consisting of

3 main problematic domains: social, inattention and anxiety problems.

Lesser social skills among preterm born children has often been observed. Extremely preterm
children report more peer and social problems than their FT peers (Linsell, 2019). These
skills are evaluated with self-administered test, and it is important to note that there is an
inconsistency between child-rated and proxy (parent- and teacher-rated) results: VPT children
and adolescents rate their social skills and problems equal to their FT counterparts, while
teachers and parents rate their VPT children less socially competent (Twilhaar, 2019).
Deficits in social skills are found to be related to deficits in understanding other’s emotions
(especially negative ones) (Wocadlo and Riegel, 2006) and cognitive control (Twilhaar et al.,
2019). Social and emotional regulation problems among VPT children are, according to MRI
studies, linked to both functional and structural brain differences in frontoparietal and
orbitofrontal brain areas (Healy et al., 2013; Urbain et al., 2018). Preterm born children are
also found to be bullied more often, which itself contributes to an increased risk of emotional
problems (Wolke et al., 2015).

While studies show that PT children have more externalising problems than FT children, the
most prevalent among them are attention problems (Johnson and Wolke, 2013). For example,
the most salient symptom for preterm children with ADHD, a common diagnosis among this

group, is inattention (Johnson and Wolke, 2013). It has been suggested that only inattention-
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hyperactivity and peer problems are more prevalent, whereas conduct problems are not
Deloubel-Ayoung et al., 2019). Other studies show an overall increase of all externalising
problems among preterm children (Aarnoudse-Moens et al., 2009; Allotey et al., 2017,
Farooqi et al., 2007). Behavioural problems are strongly related to cognitive impairment,
however, an increased risk of behavioural problems remains even when adjusting for
cognitive performance (Deloubel-Ayoung, 2019). In addition to ADHD, autism spectrum
disorder (ASD) is very often linked to prematurity (Aarnoudse-Moens et al., 2011; Allotey et
al., 2017; Johnson et al., 2010; Johnson and Wolke, 2013).

In addition to externalising problems, preterm children are also reported to have more
internalising problems (Aarnoudse-Moens et al., 2009; Allotey et al., 2017; Deloubel-Ayoung
et al., 2019). Studies have reported a significantly higher number of emotional problems,
including depression and anxiety, among preterm children (Burnett at al., 2011; Lindstorm et
al., 2009). Preterm children are found to be especially prone to anxiety, more than depression,
compared to FT children (Johnsons and Marlow, 2011). Problems with anxiety among
preterm children are often linked to social environmental factors, such as social competence
and bullying (Johnson and Wolke, 2013). People (including adolescents and young adults)
born preterm are also more vulnerable to bipolar disorder (Nosarti et al., 2012) and
schizophrenia (Farooqi et al., 2007; Nosarti et al., 2012). In total, individuals born preterm
are about 3.5 times more likely to receive a diagnosis of psychiatric condition (Burnett et al.,
2011).

Eventually, the reasons behind adverse outcomes are still not clear. In addition, it is not even
clear, whether prematurity accounts for these disabilities, or whether underlying biological
factors that cause these cognitive problems, lead to preterm birth (Moster et al., 2008).
Nevertheless, the immaturity of the developing brain is usually held responsible for the
cognitive delay (Lemola, 2015; Ortinau et al., 2019; Taylor and Clark 2016) and mental
health outcome (Johnson and Wolke, 2013; Lindstrém et al., 2009) of preterm born children.
However, it is still important to note a large variety among preterm children. While in total
they have more psychiatric problems than FT children, there are many who have consistently

favorable outcomes, according to psychiatric research (Johnson and Wolke, 2013).
Environmental and socio-economic factors

It is also important to consider socio-economic factors when interpreting the outcome of

prematurity, as low socioeconomic status (SES) has generally an impact on child
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development and well-being (Bradley and Corwyn, 2002). In addition, socioeconomic
disadvantage (lower education and income) is in itself associated with increased risk of
adverse birth (preterm or low birthweight) (Blumenshine et al., 2010). Some researchers have
found that various environmental factors, such as parental education and SES have a more
incremental role on the cognitive outcome than the perinatal factors (Bhutta et al., 2002;
Taylor and Clark, 2016). Shah and others (2013) found that very preterm children
accompanied with supportive parenting had better 1Q outcome at age 36 months than late
preterm (32-37 GA) with supportive parenting; unsupportive parenting had the exact reverse
effect. While Bhutta and colleagues (2002) proposed that preterm born children’s brains are
more vulnerable to negative outcome, Shah et al. (2013) suggested more neuroplasticity
among children born very preterm. The presence of a low SES also increases the effect that

preterm birth has on psychiatric disorders (Lindstrom et al., 2009).
Health related quality of life (HRQoL) among preterm children

Given that preterm children are at risk of more physical and mental impairments, their and
their parents’ self-perceived quality of life is an important indicator of the long-term outcome

of prematurity.

To understand the general functioning level of a person, we must also take into account the
person’s own views about one’s subjective health (Saigal, 2013). In order to encompass this,
multi-dimensional quality of life measures should be used (Ravens-Sieberer, 2005). World
Health Organisation defines quality of life (QoL) as “A state of complete physical, mental,
and social well-being, not merely the absence of disease . . ." (World Health Organisation).
Health related quality of life (HRQoL) is often measured, to understand the psychological
complications related to health, to assess outcome and plan interventions. As QoL and

HRQoL are used interchangeably in the literature, the following overview uses both terms.

There are various tools to measure QoL or HRQoL, some of which are more condition
specific (for example tools that measure the QoL of those, who have been diagnosed with
asthma), the others are broader and more general. Most often used QoL and HRQoL
measuring tools — questionnaires — for children and adolescents usually have two versions:
parent-proxy and child-rated (Saigal, 2013). Most tools measuring HRQoL measure social,
physical and psychological/emotional functioning, but the exact dimensions vary from

questionnaire to questionnaire (Zwicker and Harris, 2008).
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As research has showed us time and time again, prematurity is a risk factor for several
problems, including neurodevelopmental impairments, psychiatric disorders, and social
adjustment. However, these areas do not assess the overall well-being. Thus, researchers have
started calling upon other researchers to investigate quality of life (Saigal, 2013), i.e. to ask
the subjects themselves how they feel they are doing. Unfortunately, research into HRQoL
outcome among preterm children is not yet as extensive as the research into
cognitive/neuropsychological outcome among PT children. Nevertheless, a few researchers
have been looking into quality of life as well.

To begin with, preterm children are often compared to those who were full-term. Very
preterm children generally score lower in HRQoL (Berbis et al., 2012; Wolke et al., 2013;
Zwicker and Harris, 2008), although there are a few exceptions (Saigal, 2013). Berbis and
others (2012) note that VVPT children scored significantly lower in following domains: body
image, vitality, psychological wellbeing, school performance and overall HRQoL; while
there was no difference in family relationships, peer relationships, leisure activities, physical

well-being and teacher relationship.

There are several factors contributing to the HRQoL outcome among preterm children. For
example, HRQoL among preterm is often found to be associated with the presence of NDI
(Berbis et al., 2012; Natalucci et al., 2016; Saigal, 2013). Perinatal factors contributing to the
quality of life outcome are neonatal sepsis and surgical intervention (Natalucci et al., 2016).
Other contributing factors are earlier disabilities, 1Q, internalising problems (Wolke et al.,
2013) as well as the presence of ADHD and poorer socioeconomic status (Natalucci et al.,
2016).

Another issue often discussed in research on prematurely born children is the problem of
parent-proxy vs children rated QoL (Zwicker and Harris, 2008). For example, Wolke and
colleagues (2013) found that adolescents rated their quality of life to be lower than their

parents did, in contrast to Natalucci and others (2016), who found that children rated their

QoL equal to their peers while their parents did not.

Nevertheless, the outcome for preterm-born children is not as grave as it might seem at first
glance. Zwicker and Harris (2008) conclude that although there is quite a lot of difference
between FT and PT in young childhood, the differences diminish over time, being non-
significant by young adulthood. Many researchers note that it’s not the prematurity itself that

links to lower HRQoL but what’s in prematurity — developmental delays, presence of
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psychiatric problems and low SES eventually determines the quality of life (Wolke et al.,
2013; Natalucci et al., 2016). Saigal (2013) stresses that prematurely born children still report
high or very high quality of life that is often comparable to their term born peers.

Knowing there is a vast heterogeneity among preterm children in terms of their
developmental, psychiatric, and socio-economic problems, one could assume there is a
similar heterogeneity among HRQoL results as well. That is, among preterm children there is
a subgroup of children who are doing well, and a subgroup of children, who are doing not so
well. For example, Johnson and colleagues (2017) identified 3 different subgroups of
cognitive and behavioural outcomes among moderately and late preterm children (GA of 32
to 37 weeks), and Heeren and others (2017) identified 6 subgroups of different cognitive
functioning profiles. Dividing preterm children into such groups permitted them to

investigate the possible factors distinguishing the groups from each other.
Objective

With the present study, I aim to further understand how preterm born children function in
their adolescence, as they are no longer systematically in the health care provider’s sight.
Also, considering that not all children are equal, and the outcome among preterm children is
diverse, | wish to examine the differences of HRQoL outcome between these children and
explore the possible distinguishable profiles of HRQoL among preterm children.
Furthermore, | wish to see what are the trajectories leading to a poorer HRQoL; and in

contrast, what factors are protective.
Hypotheses

H1: Preterm child-rated and parent-proxy ratings in HRQoL questionnaire are generally

lower than control child-rated and parent-proxy HRQoL.

H2: Parent-proxy rating in HRQoL is higher than child ratings among preterm children.

H3: Subgroups of HRQoL among preterm children can be identified.

H4: Subgroups with lower HRQoL are associated with lower primary caregiver’s education.
H5: Subgroups with lower HRQoL are associated with more perinatal complications.

H6: Subgroups with lower HRQoL are associated with more emotional, physical,

developmental and social problems.
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Method

Sample

The sample of this study consists of 2 national population based birth cohorts of very
premature (GA < 32 weeks) children born in Estonia in 2002/2003 and 2007/2008. The two
original cohorts consist of 501 surviving children. In the preliminary study, 425 children’s
school information was gathered from the Ministry of Education and Science. 82 children,
who follow Russian curriculum, were excluded. Parent contact information could not be
gathered from school for 106 children. In total, 243 parents were approached. 6 parents did
not wish to participate and 49 failed to respond. Five participants were excluded on the

grounds of too little information.

The final sample of this study consists of 183 (a total of 75% of people contacted)
participants making it a total of 36.53 % of the 2 cohorts (34% of the 02/03 cohort and 38.3%
of the 07/08 cohort). For 19 children only parent-proxy answers were optained, as the
children were not able to answer the questionnaire (due to their impairments) or the children
failed to answer for other reasons. Four responders were not parents, but either a foster parent
or a member of the family taking care of the child. For this reason, the responder to the
questionnaire is called primary caregiver in this study. Characteristics of the sample can be
found in Table 1.

For control, Estonian national sample for the adaptation project of Kidscreen-52 was used
(Konstabel et al., 2016). The sample consisted originally of 1162 parent and 1199 child
responses, but only Estonian speaking and age matching groups were included (N = 436).
Younger age group was 10-13 years of age (Mage = 11.02, SD = .3) and consisted of 135 girls
and 94 boys. The older age group consisted of adolescents 15-18 years of age (Mage = 17, SD
=.34), of whom 125 were girls and 82 were boys. There is no information about control

group’s perinatal age, SO we have no knowledge of how many of them could be born preterm.
Measures

Final data consists of perinatal data, derived from earlier studies on these cohorts (Toome,
2014), information about child school-age outcome and parent socioeconomic status
(answered by parent or the primary caregiver); HRQoL measure Kidscreen-52, filled both by

the child and the parent/primary caregiver.
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Table 1. Sample perinatal and outcome characteristics by cohort

12

02/03 07/08 Total
(n=70) (n=113) (N =183)
Perinatal characteristics
Gestational age (weeks), n (%)
EPT (GW < 28) 21 34 55 (30)
VPT (GW 28 - 31) 49 79 128 (70)
Gender, n (%)
Boys 28 (40) 57 (50) 85 (46)
Girls 42 (60) 56 (50) 98 (54)
Perinatal morbidities, n (%)
ROP 12 (17) 15 (13) 27 (15)
BPD 15 (23) 24 (21) 40 (22)
IVH 5 (7) 5 (4) 10 (6)
PVL 2 (3) 5 (4) 7(4)
NEC 5(7) 12 (10) 17 (9)
SGA 6 (9) 6 (5) 12 (7)
N of perinatal morbidities, n (%)
0 44 (63) 68 (60) 112 (61)
1 21 (30) 28 (25) 49 (27)
2 2 (3) 11 (10) 13 (7)
3 3(4) 6 (5) 9 (5)
Outcome characteristics
Mean age (SD) 16.06 (0.78) 11.31 (0.77) 13.12 (2.44)
School curriculum®, n (%)
National curriculum 58 (85) 98 (88) 156 (87)
Individualized curriculum 2(3) 6 (5) 8 (5)
Simplified curriculum 4 (6) 5(5) 9 (5)
Special needs management 4 (6) 2(2) 6 (3)
Caregiver education®, n (%)
Primary 3(5) 5(5) 8 (5)
Secondary 38 (59) 38 (38) 76 (46)
Tertiary 23 (36) 58 (57) 81 (49)
Problematic areas, n (%)
Sleeping 6 (9) 7 (6) 13 (7)
Eating 5(7) 15 (13) 20 (10)
Physical 17 (24) 36 (32) 53 (29)
Developmental 17 (24) 25 (22) 42 (23)
Social 9 (13) 19 (17) 28 (15)
Behavioural 6 (9) 17 (15) 23 (13)
Emotional 16 (23) 16 (14) 32 (18)

Comments: (1) — missing values (n = 3); (2) — missing values (n = 18); ROP — retinopathy of
prematurity (stages 3 and greater); BPD — bronchopulmonary dysplasia; IVH —
intraventricular haemorrhage (grades Il and 1V); PVL — periventricular leukomalacia; NEC —
necrotising enterocolitis (Bell’s stages 2 and 3); SGA — small for gestational age
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Child neonatal information

Gestation week

Bronchopulmonary dysplasia (BPD)
Intraventricular haemorrhage (IVH)
Periventricular leukomalacia (PVL)
Necrotizing enterocolitis (NEC)
Retinopathy of prematurity (ROP)

N o gk~ e Dh e

Small for gestational age (SGA)

Perinatal morbidities (perinatal factors 2 to 7) were combined into one score.
Socioeconomic background and child outcome

Following child outcome and socio-economic information was asked:

1. Current problems with the child: behavioural problems (problems with attention,
following instructions or impulsivity); eating problems (problems with appetite and/or
chewing, biting); emotional problems (anxiety); physical problems (problems with
hearing, seeing, movement, weight, growth or breathing); sleeping problems and
developmental problems (problems with speech or learning); social problems
(difficulties with social relations).

2. Child’s school curriculum: national curriculum, individualized curriculum, simplified
curriculum or special needs management curriculum.

3. Primary caregiver’s education: primary, secondary (high school or vocational

training) or tertiary (university or an equal degree).
Kidscreen-52

Kidscreen is a health-related quality of life (HRQoL) questionnaire for children and

adolescents aged 8 to 18 years. The questionnaire consists of 52 questions and is divided into
10 dimensions (see Figure 1). All questions are on 5-point Likert-scale. Higher scores in each
dimension indicate higher HRQoL. There is a separate questionnaire to be filled by the parent

(parent-proxy) and child (child-rated).
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Physical well-being 5 items
Psychological well-being 6 items
Moods and emotions 7 items
Self perception 5 items
Autonomy 5 items
Kidscreen-52
Parent relation and home life 6 items
Financial resources 3 items
Social support and peers 6 items
School environment H 6 items
Social scceptance (bullying) 3 items

Figure 1. KIDSCREEN-52 dimensions and the number of items corresponding to each
dimension.

The questionnaire was developed by Kidscreen Group, a project that had 13 European
countries contributing to the development (Ravens-Sieberer et al, 2005). The questionnaire
was adapted into Estonian by Konstabel and others (2016). The psychometric properties of
Estonian Kidscreen have been tested on 781 children ages 7 to 19. Reliability among child
and parent-proxy answers (Cronbach Alpha measured from o =.70 to « =.87 within different

dimensions) of the instrument range from satisfactory to good (Konstabel et al, 2016).
Procedure

Prior to the main study, a pre-study was conducted to find the contacts of the 2 cohorts.
Information about the child school was retrieved from the Ministry of Education and

Research; child contact information was received from corresponding school psychologists.

The participants were recruited to the study via a phone call to their parents. The parents were
asked to participate on the grounds of contributing to research of long-term effects of preterm
birth. All the subjects have previously been participants to other studies regarding
prematurity. The parents were asked to fill a questionnaire via their preferred method (mail or
online). All the questions were asked on trust-basis, the parent’s responses about the child’s

health situation were not checked from medical databases.
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Both pre-study and the current study have been approved by Tartu University Ethics
Committee (permission numbers 288T_10 and 291/T-24, respectively).

Statistical analyses

All the data analyses were conducted using RStudio (R Core Team, 2020), version 1.2.5042.
Following R packages were used: mclust (Scrucca et al., 2016), nnet (Venables and Ripley,
2002), psych (Revelle, 2019), tidyverse (Wickham et al, 2019), careless (Yentes et al., 2018),
ez (Lawrence, 2016) and stargazer (Hlavak, 2018).

Internal reliabilities of both parent-proxy and self-report Kidscreen-52 were measured using
Cronbach Alpha. To measure the difference between parent-proxy and self-report, paired-
samples t-test was used. Independent t-test measured differences between preterm sample and
control. Report differences in Kidscreen-52 between sexes and cohorts were checked with

independent t-tests.

To distinguish subgroups of preterm born children with different profiles in HRQoL, latent
profile analysis (LPA) was used with parent-proxy Kidscreen-52 results. LPA is a statistical
method to determine hidden subgroups within a sample. (Gibson, 1959). It classifies
individuals into new subgroups, based on their response patterns. This makes it possible to

create groups, or profiles, and then examine these profiles separately.

Model selection (the number of profiles) was based on following information criteria: (1)
BIC: Bayesian Information Criteria (Scwarz, 1978), (2) AIC: Akaike Information Criteria
(Akaike, 1987); (3) Log-L: Log-Likelihood (Fisher, 1950) and (4) ICL: Integrated Completed
Likelihood (Biernacki, Celeux and Govaert, 2000) and (5) BLRT: Bootstrap Likelihood Ratio
Test. Entropy (Celeux and Soromenho, 1996), which is often used to fit models into classes,
was not taken into account, as entropy criteria is taken into consideration when calculating
ICL. Among the most commonly used are BIC, AIC and entropy (Tein, Coxe and Cham,
2013), while BIC and BLRT are found to be the most accurate indices (Nylund, Asparouhov
and Muthen, 2007). BLRT uses the likelihood ratio test to compare every model to the
previous one, to determine whether adding one class improves the model significantly. The
final model was chosen based on these criteria and the usability and interpretability of latent

subgroups.

Model validity was tested with multivariate analysis of variance (MANOVA), all profiles

were compared to each other with independent t-test.
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To analyse the differences between different profiles, we added perinatal and outcome factors
as predictors to the model. For this, multinominal logistic regression was used. Prior to
regression analysis, multicollinearity was tested among the predictors, using tetrachoric
correlation between binary predictors and polyserial correlation between non-binary
predictors. Variance inflation factor (VIF) was calculated to assess multicollinearity. Cut-off

of VIF <5 was chosen as criteria (Vatcheva et al., 2016).
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Results

As this is the first time Kidscreen-52 is used to measure HRQoL of preterm children in
Estonia, Cronbach Alpha of all dimensions was checked. Cronbach Alpha varied from
acceptable (o = .75) to very good (o =.92) among parent-proxy and from acceptable (o =.74)
to good (a =.89) among child-rated results (Appendix 1 Table 1). Correlations between
Kidscreen-52 dimensions can be found in Appendix 2 Table 1.

T-tests between Kidscreen-52 dimensions

First, independent t-tests were run to identify possible differences between preterm sample
and control. Preterm parents rated their children’s Autonomy (M = 19.71, SD = 3.67)
significantly higher (t(350) = 2.52, p = .012) than did control parents (M = 18.95, SD =
3.74); Social relations (t(294) = -3.11, p =. 0.002) and Social acceptance (bullying) (t(280) =
-2.4, p =.0.017) was rated significantly lower by preterm children’s parents. Between child-
rated Kidscreen-52, preterm children rated their Moods and Emotions (t(289) = 2.48, p =
.014) and Autonomy (t(322) = -2.55, p =.011) higher; Social relations (t(247) = 2.48, p =
.014) and Social acceptance (t(251) =-2.04, p =.043) lower than did control children.
Control parent-proxy and child-rated dimensions’ means and t-test results between preterm
sample and control can be found in Appendix 3 Table 1. Results do not confirm hypothesis 1,
where we predicted that preterm parents and children rate their HRQoL generally lower than

does control.

Second, paired t-tests were conducted to compare the HRQoL results between preterm
parent-proxy and child-report (Table 2). Difference was observed in four dimensions: in
Physical well-being, Psychological well-being, Social relations and Social Acceptance, where
children scored their HRQoL significantly higher than did their parents. This is contrary to
our hypothesis, where it was assumed that children generally rate their HRQoL lower than do

their parents.

To classify children by their HRQoL, parent-proxy Kidscreen-52 was used. As both cohorts
and sexes were analysed together, differences were checked with t-tests. There were no
differences in any dimensions between boys and girls. The sole difference found between

cohorts was in Social Acceptance dimensions (t(174) = 2.79, p = .006).
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Table 2. T-test between preterm parent-proxy and child-rated Kidscreen-52
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Parent-proxy Child-rated

Kidscreen-52 dimensions Mean (SD) Mean (SD) t-value (df) p

1. Physical well-being 18.14 (3.75) 18.96 (3.44)  -2.11(162) .036*
2. Psychological well-being 22.85 (3.60) 24.09 (4.69)  -3.34 (163) .001**
3. Moods and emotions 30.31 (3.46) 30.68 (4.55) .24 (163)  .807
4. Self-perception 20.86 (3.23) 20.89 (3.93)  .17(163)  .868
5. Autonomy 19.71 (3.67) 19.92 (4.1)  -.67(163) .506
6. Parent relation and home life 24.06 (3.72) 2475 (4.7)  -1.78 (163) .078
7. Financial resources 11.45 (2.82) 11.57 (3.2) 31 (163)  .756
8. Social relations and peers 20.67 (5.44) 22.26 (5.82)  -2.93 (163) .004**
9. School environment 21.69 (4.08) 22.1(4.82) -1.52(163) .132
10. Social acceptance (bullying) 13.60 (1.85) 13.92 (1.71)  -2.68 (162) .005**

Comment: * p <.05; ** p <.01
Latent profile analysis

To decide the number of profiles, BIC, AIC, Log-L, ICL and BLRT were used. Lower values
of AIC, BIC and ICL and higher value of Log-L indicate better fit. BLRT p-values were
checked. As can be seen in Table 3, either 2 or 4 profile models are recommended. Based on
BIC, considered a superior statistic to AIC and entropy (ICL is using entropy as penalty)
(Tein, Coxe and Cham, 2013), and considering theoretical meaningfulness, four class model

was selected.

Table 3. Model fit indices

Number of

classes BIC AIC Log-L ICL BLRT
2 4729.518 4453.502 -2140.751 4742.151 -
3 4724.960 4612.628 -2271.314 4746.576 .001
4 4723.292 4572.446 -2239.223 4762.223 .001
5 4741.403 4552.043 -2217.022 4796.493 .004
6 4757.807 4529.934 -2193.967 4809.522 .003
7 4784.883 4518.495 -2176.248 4833.207 .034

Comments: Best fitting model per criteria is depicted in bold. BIC: Bayesian Information
Criteria; AIC: Akaike Information Criteria; Log-L: Log-Likelihood; ICL: Integrated
Completed Likelihood; BLRT: Bootstrap Likelihood Ratio Test. Chosen model is indicated
in bold.

As hypothesized, latent profiles were identified. All four profiles of preterm HRQoL are
pictured on Figure 2. Profile 4 (n = 22) consists of children with the highest HRQoL and
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could be named “High HRQoL”. Profile 3 is the largest group (n = 80) and has the “optimal
HRQoL”. Profile 2 (n = 49) has second lowest HRQoL values in all but Autonomy and
Home life dimensions and could be described as “Suboptimal HRQoL, low Autonomy”
profile. Profile 2 (n = 32) has mostly the lowest values and could be named “Low HRQoL,

optimal Autonomy”.

Profile == Profile 1 == Profile 2 =*= Profile 3 === Profile 4

Standardised mean scores for KIDSCREEN-52
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Figure 2. Four-profile model with standardized mean scores for all Kidscreen-52 dimensions

Validation analyses were conducted for the four profile model with MANOVA on all 10
Kidscreen-52 subscales (Table 4), all groups were found to be significantly different in all

dimensions. Independent t-tests served as post-hoc tests of differences between profiles.
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Table 3. Means and standard deviations between four profiles on Kidscreen-52 dimensions with results in MANOVA
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Profile 1 Profile 2 Profile 3 Profile 4 MANOVA

M (SD) M (SD) M (SD) M (SD) F (1, 181)
1. Physical well-being 13.84(3.72) @O 18.23 (2.87) W 18.6 (2.81) V@ 22.55 (1.87) 0@ O 04.87%+*
2. Psychological well-being 18 59 (4.02) @@ 2118 (1.97)VO®W 2456 (2.03) V@@ 2655 (2.11) VO 198.88***
3. Moods and emotions 26.25 (4.3) @O 29.29 (2.49) M @@ 31.6 (1.95)® @@ 33.82 ((1.18) W@ ® 146.29%**
4. Self-perception 18.09 (4.6) 19.33 (229)9® 22,03 (1.83)P@® 2405 (1.25) DO 99,7
5. Autonomy 19 (4.39) @@ 16.86 (2.68) O 20.6 (2.77) @@ 23.86 (1.49) V@ ® 46117+
6. Home life 21.69 (3.73) O 21.04 (258)®@ 2551 (2.30)0@® 2891 (1.31)WOE 134,23%%*
7. Financial resources 9.53 (3.58) O 10.65 (256)@ 12,03 (2.18)V@® 1386 (L55)PP W 47 5%+
8. Social relations and peers 1559 (6.13) @@ 1829 (392)PO® 224 (339)WAE 27,55 (2.11) WA 150.29%+*
9. School environment 19.41 (4.4)O®@ 19.55 (3.19) @® 2251 (3.16) V@@ 2682 (2.44) VOO 7.0k
10. Social acceptance 12.47 (2.59) @@ 13.16 (1.66) @@ 13.99 (L4)D@G 1477 (0.75) WO 31.58%**

Comments: *** < ,001; (1) — statistically significant difference (< .05) from Profile 1; (2) — statistically significant difference (< .05) from
Profile 2; (3) — statistically significant difference (< .05) from Profile 3; (4) — statistically significant difference (< .05) from Profile 4
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Regression analysis

Following variables were chosen to use as predictors for regression analysis: gestational age,
cohort, number of perinatal morbidities, primary caregiver’s education, school curriculum,
social problems, behavioural problems, eating problems, emotional problems, physical
problems, sleeping problems and developmental problems. Prior to regression analysis, a
frequency table (Table 4) was created to see how the variables were distributed among the 4
profiles.

Table 4. Frequencies of possible predictors by profiles

Profile 1 Profile 2 Profile 3 Profile 4 Total
n=32 n=49 n =280 n=22 N =183
Gender, n (%)
Boys 12 (37) 21 (43) 46 (58) 6 (27) 85 (46)
Girls 20 (63) 28 (57) 34 (42) 16 (73) 98 (54)
N of perinatal morbidities, n (%)
0 13 (40) 31 (63) 49 (61) 19 (86) 112 (61)
1 11 (34) 15 (31) 21 (27) 2 (9) 49 (27)
2 6 (19) 1(2) 5 (6) 1(5) 13 (7)
3 2 (6) 2(4) 5 (6) - 9 (5)
Gestational age (weeks)® , n (%)
EPT (GW < 28) 16 (50) 14 (29) 21 (26) 4 (18) 55 (30)
VPT (GW 28 - 31) 16 (50) 35 (61) 59 (74) 18 (82) 128 (70)
Cohort, n (%)
02/03 18 (56) 13 (27) 29 (36) 10 (45) 70 (38)
07/08 14 (44) 36 (73) 51 (64) 12 (55) 113 (62)
School curriculum®@, n (%)
National curriculum 19 (61) 45 (94) 71 (91) 21 (96) 156 (87)
Individualized curriculum 2(7) 12 4 (5) 14 8 (5)
Simplified curriculum 5 (16) 1(2) 3(4) - 9(5)
Special needs management 5 (16) 1(2) - - 6 (3)
Caregiver’s education®, n (%)
Primary 3(11) 1(2) 4 (5) - 8 (5)
Secondary 11 (41) 14 (32) 41 (53) 10 (59) 76 (46)
Tertiary 13 (48) 29 (66) 32 (42) 7 (41) 81 (49)
Problematic areas, n (%)
Sleeping 10 (31) - 3(4) - 13 (7)
Eating 9 (28) 7 (14) 4 (5) - 20 (10)
Physical 18 (56) 9 (18) 21 (26) 5(23) 53 (29)
Developmental 16 (50) 11 (23) 14 (18) 1(5) 42 (23)
Social 11 (35) 8 (16) 9 (11) - 28 (15)
Behavioural 13 (40) 4 (8) 5 (6) 1(5) 23 (13)
Emotional 11 (34) 9 (18) 10 (12) 2(9) 32 (18)

Comments: (1) — in later analyses GA was used as a continuous variable; (2) — missing values
(n = 3); (2) — missing values (n = 18)

To detect possible multicollinearity between predictors, correlation analyses were run and

VIF was calculated. Highest calculated VIF, between school curriculum and developmental
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problems, was 1.6 (< 5). Therefore, all factors were included as predictors to the regression

analysis.

Multinominal logistic regression analysis was conducted (Table 5). The regression was run

four times, with each profile serving as a reference in turn. Profiles 3 and 4 were considered,

as they are the most stable ones (Figure 2). Eventually Profile 3, as a stable and most

numerous one, was chosen to be the reference group.

Table 5. Multinominal logistic regression odds rations and 95% confidence intervals. All

comparisons were made in reference to Profile 3.

Profile 1

Profile 2

Profile 4

OR (95% Cl)

OR (95% CI)

OR (95% CI)

Gestational age 0.90*** (0.52, 1.28)

Perinatal morbidities

0 1.00

1 0.85 (-.81, 2.51)
2 2.87* (-.35, 6.09)
3 1.16 (-1.83, 4.14)

School curriculum
National 1.00

Individualized 12.79*** (9.21, 16.38)
Simplified 11.31*** (8.04, 14.57)
Special

Caregivers’ education
Primary 1.00

Secondary 0.14 (-3.93, 4.21)

Tertiary 0.38 (-3.73, 4.49)
Cohort

02/03 1.00

07/08 0.06 (-1.93, 2.05)
Gender

Boy 1.00

Girl 50.10*** (47.70, 52.49)

Current problems
Developmental 0.89 (-1.301 3.07)
Emotional 3.60*** (1.52, 5.68)
Sleep 6.84*** (4.13, 9.55)

Behavioural 35.78*** (33.24, 38.32)
Physical 1.80** (0.04, 3.56)
Eating 12.80*** (10.17, 15.42)
Social 2.23** (0.40, 4.06)

0.98*** (0.74, 1.23)

1.00
0.4 (-0.77, 1.56)
0.08 (-2.96, 3.12)
0.23 (-2.05, 2.50)

1.00
0.27 (-2.53, 3.06)
1.88 (-0.90, 4.65)

1.00

5.90%** (2.84, 8.97)

1.00
1.43*** (0.47, 2.39)

1.00
2.38%** (1.48, 3.28)

2.04%** (0.70, 3.38)
3.80%** (2.26, 5.35)
0.00
1.25(-0.67, 3.17)
.77(-0.34, 1.88)
1.73%* (.12, 3.34)
2.74%%* (1,28, 4.20)

1.12 *** (0.75, 1.49)

1.00
0.41 (-1.37, 2.18)
1.55 (-1.35, 4.46)
0.00

1.00
3.95%* (0.69, 7.22)
0.00

3x100%*% (3x10%, 3x10%°) 6x10° (6x10°, 6x10%)*** 27.91%** (27.91, 27.91)

1.00

4)(107*** (4)(107, 4)(107)
18.85%** (15.75, 21.96) 4x107*** (4x107, 4x10)

1.00
0.93 (-0.33, 2.18)

1.00
4.92%** (356, 6.29)

43 (-2.61, 3.47)
0.00
0.03*** (0.03, 0.03)
2.25(-.84, 5.34)
0.97(-.57, 2.52)
0.00
0.00

Comments: **p<0.05; ***p<0.01

Regression analysis identified predictors, which were more likely to predict profile

belonging. Contrary to our hypothesis, the number of perinatal complications did not predict
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well profile belonging (with the sole exception of 2 perinatal complications in Profile 1).
Gestational age, gender and school curriculum were found to be important indicators of all
profile belongings. We hypothesized that primary caregivers educational level is associated
with profile belonging and so was found — primary caregiver’s educational level predicted
belonging to Profiles 2, 3 and 4. All problems increased a likelihood belonging to some group
or another, with the most problematic areas found among Profile 1 members (Table 1). In
return, the lack of sleep problems was identified as a protective factor for Profile 4. As

hypothesized, various problems are good indicators of HRQoL group belonging.
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Discussion

The main aim of this study was to explore the HRQoL of preterm children and adolescents.
Health related quality of life is a broad term that indicates the self-perceived psychological,
physical and social well-being (Zwicker and Harris, 2008). Several factors contribute to
HRQoL, including disabilities, 1Q, psychiatric and socioeconomic factors (Natalucci et al.,
2016; Ravens-Sieberer et al., 2005; Wolke et al., 2013). As preterm children are a vulnerable
group, many of whom have had various perinatal complications (B6hm, 2002; Potharst at al.,
2013) and continue to have several developmental, medical and psychological problems
(Brydges et al., 2018; Johnson and Marlow, 2011; Twilhaar et al., 2019), their self-perceived
HRQoL should be examined (Saigal, 2013). However, as most preterm children are still
doing well in terms of general functioning and quality of life (Zwicker and Harris, 2018),
determining those who are at risk and more vulnerable is necessary to plan interventions and

predict outcome.

In this study, our focus was on exploring the heterogeneity among preterm children and
looking for the hidden subgroups in HRQoL of preterm children. Although latent profiles in
preterm children’s outcome (cognitive and behavioural) have been explored before (Heeren
et al., 2017, Johnson et al., 2017), to our knowledge, LPA has not been used on HRQoL of
premature children to this day. In our study, we found that four different profiles can be
distinguished. Gestational age, school curriculum, primary caregiver’s education and various
somatic and/or behavioural, social and emotional problems were identified as predictors of
the profiles. In addition, some differences were found between PT children and their parents

as well the differences between PT group and control group in Kidscreen-52 ratings.

Firstly, it was hypothesized that both parents and children from preterm sample rate their
HRQoL lower than does the control (H1). However, in most areas (Physical and
Psychological well-being, Self-perception, Home life and School environment) both parents
and children rated their quality of life equal to general population of the same age. Some
areas were rated even higher among preterm sample; for example, both preterm children and
their parents rated the Autonomy to be higher than that of their FT peers. Nevertheless, Social
relations and Social acceptance (bullying) dimensions of preterm children were rated lower
than the same dimensions by control (both in parent-proxy and child ratings). This is different
from earlier findings by Berbis (2012), who found differences in other areas, but not in areas

related to peer relationship. Saigal (2013), however, concludes in her review that there is no
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agreement whether preterm children rate their HRQoL lower than their peers, as the results
by different researchers are confounding. However, relying on theory, according to which
preterm children are socially less competent (Linsell, 2019; Twilhaar, 2019) and are bullied

more often (Wolke et al, 2019) than their peers, these results are likely to reflect the reality.

Secondly, in contrast to earlier findings (Wolke et al, 2013) and the hypothesis in this work
(H2), preterm children rated their HRQoL generally higher than did their parents. Significant
differences were found in Physical and Psychological well-being, Social relations and Social
acceptance.

The main purpose of this study was to explore the hidden groups within the sample. Saigal
(2013) points out that most preterm children still have high HRQoL, despite of belonging to a
risk group. Considering those, we decided to use a more individual-centred approach.
Analysing HRQoL with latent profile analysis, four profiles emerged (H3). All these profiles
were significantly different from each other and portrayed the heterogeneity within preterm
children. Profile 4, the smallest group (n = 22), stands out as the “High HRQoL” profile.
Their results are relatively steady and high across all dimensions. Profile 3, the “Optimal
HRQoL” group, represents the children who still do well in terms of quality of life, but are
still significantly different from Profile 4. Profile 3 has the most members in the group (n =
80), and most male members of all four profiles (58%). They too can be described as having
stable results in different dimensions. Profile 2 (n = 49) has generally a below average score
in HRQoL and the lowest scores in Autonomy and Home life dimensions, whereas their
Physical well-being is comparable to the Physical well-being in Profile 3. Profile 2 could be
called the “Suboptimal HRQoL, low Autonomy” group. Profile 1 (n = 32) has the lowest
scores in HRQoL, with the exception of Autonomy and Home life. They are called “Low
HRQoL, optimal Autonomy”. Profile 1 has particularly low results in Physical well-being,
Psychological well-being and Moods and emotions. Profile 1 has the most members from the
older (02/03) cohort (56%) of all four profiles.

In comparison to Profile 3, children in Profile 4 were more likely to be born later (in terms of
gestational weeks), less likely to have various perinatal complications, more likely to be a girl
and their primary caregiver is more likely to have a secondary or tertiary education. In

comparison to Profile 3 they are also less likely to report sleep problems.

Profile 3 has more likely higher GA than Profiles 2 and 1, but younger than Profile 4.

Children in Profile 3 are less likely than children in Profiles 1 and 2 to currently experience



LATENT PROFILES OF HRQOL AMONGPRETERM CHILDREN 26

various problems, and are less likely to follow a special management curriculum. Also, in
comparison to Profile 2, who in terms of HRQoL are doing less well, the primary caregivers
in this profile have generally a lower education. This group has the greatest number of boys

(58%), in comparison to other groups that were all more likely to have more girls.

Profile 2 (in comparison to Profile 3) is more likely to have smaller gestational age; are more
likely studying in special needs curriculum; are more likely younger (from 07/08 cohort), are
more likely girls; report more developmental, emotional, eating and social problems and their
primary caregiver is more likely to have a secondary or tertiary education.

In comparison to Profile 3, Profile 1 is more likely to have a lower gestational age; more
likely to be studying with either individualized, simplified or special need curriculum; are
more likely to have 2 perinatal morbidities; are more likely girls and more likely have
emotional, sleep, behavioural, physical, eating and social problems. School curriculum was
also a very important predictor, as a total of 39% of preterm children from this profile do not
study in the national curriculum (in comparison, this number stays below 10% in all other
profiles). However, they do not differ from Profile 3 in terms of primary caregiver’s

education and developmental problems, whereas Profile 2 did.

It was hypothesized that more perinatal complications are associated with lower HRQoL
(H4). Perinatal morbidities are not good predictors for HRQoL outcome, as the number of
perinatal morbidities did not differ significantly in most profiles (the sole exception being the
Profile 1). However, higher gestational age (a perinatal factor) was significantly linked to
better HRQoL outcome. Lower GA is often linked to a poorer cognitive and psychiatric
outcome (Bhutta, et al., 2008; Moster et al., 2008), and therefore could also be a predictor of
a poorer HRQoL outcome. Individualized, simplified and special needs management
curricula were also significant predictors of lower HRQoL profiles, and might be mediating
the effect of low GA.

With our fifth hypothesis, we assumed that primary caregiver’s education is associated with
preterm children’s HRQoL outcome (H5). There was an increase of caregivers with
secondary or tertiary degree in Profiles 2 and 4, compared to Profile 3. That means that in our
study caregiver’s education did not have a linear effect on HRQoL, as Profile 3, the “optimal
HRQoL” profile, had less caregivers with secondary and tertiary degree than has Profile 2.
Lower SES, including parental education, is associated with various adverse outcomes among
preterm children (Bradley and Corwin, 2002), including HRQoL (Natalucci et al., 2016). In



LATENT PROFILES OF HRQOL AMONGPRETERM CHILDREN 27

this study, primary caregiver’s education was found to be a more important predictor of
HRQoL than were perinatal complications. SES is also found to be a more important
indicator of low cognitive outcome than are perinatal factors (Bhutta et al., 2002; Taylor and
Clark, 2016).

With the last hypothesis (H6), we predicted that various problems, such as physical and/or
emotional, behavioural and social, predict belonging to a specific profile. We found that
different problems were greatly associated with different profiles. Behavioural and physical
difficulties were most strongly related to the lower HRQoL (Profile 1). Both internalising and
externalising problems is associated with poorer HRQoL (Natalucci et al., 2016; Wolke et al.,
2013). Interestingly, developmental problems did not predict Profile 1 belonging, even
though that profile had the lowest results in Physical and Psychological well-being.

Limitations

This study has several limitations. Firstly, there is the eternal problem of sample group (n =
183) size. For research in prematurity, international collaboration for pooling data should be

considered.

In terms of interpreting the results of regression analysis, caution about the results must be
taken. For example, the odds ratios for some factors (for example regarding school
curriculum, the OR = 3x10%) are extremely high because there were very few (or no)
children in respective factor levels (thus yielding unstable estimates). Factors such as gender
should be taken with caution, as the reference profile (3) had the most boys in the subgroup,

thus inflating the probability of having more girls in other profiles.

It is also worth noting that this study has little objective measurements, HRQoL is a fully
subjective questionnaire. In addition, as this study did not have diagnosis of children, we had

to rely on parents’ evaluation on their children’s problems, another subjective measurement.
Future directions

Dividing people into groups and assessing them in terms of their profiles is an interesting
measure and in my opinion, vastly underused. LPA is also often used within different scales,
for example in Heeren and others’ (2017) article, scales from two different measures were
combined. For example, in next research on dividing preterm children into latent classes,

other measurements (such as 1Q test) should be used together with HRQoL measures.
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For future research, LPA analysis on preterm children should also be either pooled together
with controls’ results or used to create profiles for control (similar to Johnson and other,
2017), in order to determine the “preterm profile”. This approach would give a better

overview of how and whether preterm children really differ from general population.

To maximize sample size, using international data sources should be an option. For example,
a research platform such as RECAP Preterm (Zeitlin et al., 2020), an international
collaborative project helping to pool data, aids researchers in connecting perinatal factors to

outcome.
Conclusions

While previous research has studied HRQoL of preterm children as a homogenous group, this
study took a more exhaustive look into the differences within preterm sample. In addition to
evaluating the HRQoL of preterm children, we determined the possible risk factors as well as
protective factors for children. Preterm children differ from each other in terms of their
HRQoL and there are various factors, most notably gestational age, study curriculum,
caregiver education and various current problems listed by the parent that contribute to the
outcome. Taking all these into considerations will hopefully help future specialists in

providing better care for preterm children and their parents.

Acknowledgments

| am very grateful to my supervisors, Mairi Mdnnamaa and Aire Raidvee, for their patience,
kindness and guidance. I would also like to thank Heili VVarendi for her contribution with
ideas and Kenn Konstabel for his help with Kidscreen-52 control group. Finally yet
importantly, I am thankful to my friends and family for their support and presence through

this process.



LATENT PROFILES OF HRQOL AMONGPRETERM CHILDREN 29

References

Aarnoudse-Moens, C. S. H., Weisglas-Kuperus, N., Goudoever, J. B. V., & Oosterlaan, J.
(2009). Meta-Analysis of Neurobehavioral Outcomes in Very Preterm and/or Very Low Birth
Weight Children. Pediatrics, 124(2), 717—728. https://doi.org/10.1542/peds.2008-2816

Adams-Chapman, I., Heyne, R. J., DeMauro, S. B., Duncan, A. F., Hintz, S. R., Pappas, A.,
... & Higgins, R. D. (2018). Neurodevelopmental impairment among extremely preterm
infants in the neonatal research network. Pediatrics, 141(5).
https://doi.org/10.1542/peds.2017-3091

Akaike, H. (1987). Factor analysis and AIC. In Selected papers of hirotugu akaike (pp. 371-
386). Springer, New York, NY.

Allotey, J., Zamora, J., Cheong-See, F., Kalidindi, M., Arroyo-Manzano, D., Asztalos, E., ...
Thangaratinam, S. (2017). Cognitive, motor, behavioural and academic performances of
children born preterm: a meta-analysis and systematic review involving 64 061 children.
BJOG: An International Journal of Obstetrics & Gynaecology, 125(1), 16-25.
https://doi.org/10.1111/1471-0528.14832

Berbis, J., Einaudi, M., Simeoni, M., Brévaut-Malaty, V., Auquier, P., D’Ercole, C., & Gire,
C. (2012). Quality of life of early school-age French children born preterm: a cohort study.
European Journal of Obstetrics & Gynecology and Reproductive Biology, 162(1), 38-44.
https://doi.org/10.1016/j.ejogrb.2012.02.006

Biernacki, C., Celeux, G., & Govaert, G. (2000). Assessing a mixture model for clustering
with the integrated completed likelihood. IEEE transactions on pattern analysis and machine
intelligence, 22(7), 719-725. https://doi.org/10.1109/34.865189

Bhutta, A. T., Cleves, M. A., Casey, P. H., Cradock, M. M., & Anand, K. J. S. (2002).
Cognitive and behavioral outcomes of school-aged children who were born preterm: a meta-
analysis. Jama, 288(6), 728-737. https://doi.org/10.1001/jama.288.6.728

Blumenshine, P., Egerter, S., Barclay, C. J., Cubbin, C., & Braveman, P. A. (2010).
Socioeconomic disparities in adverse birth outcomes: a systematic review. American journal
of preventive medicine, 39(3), 263-272. https://doi.org/10.1016/j.amepre.2010.05.012.

Béhm, B., Katz-Salamon, M., Smedler, A. C., Lagercrantz, H., & Forssberg, H. (2002).

Developmental risks and protective factors for influencing cognitive outcome at 5% years of



LATENT PROFILES OF HRQOL AMONGPRETERM CHILDREN 30

age in very-low-birthweight children. Developmental medicine and child neurology, 44(8),
508-516. https://doi.org/10.1017/S001216220100247X

Bradley, R. H., & Corwyn, R. F. (2002). Socioeconomic status and child development.
Annual review of psychology, 53(1), 371-399.
https://doi.org/10.1146/annurev.psych.53.100901.135233

Brydges, C. R., Landes, J. K., Reid, C. L., Campbell, C., French, N., & Anderson, M. (2018).
Cognitive outcomes in children and adolescents born very preterm: a meta-analysis.
Developmental Medicine & Child Neurology, 60(5), 452—-468.
https://doi.org/10.1111/dmcn.13685

Burnett, A. C., Anderson, P. J., Cheong, J., Doyle, L. W., Davey, C. G., & Wood, S. J.
(2011). Prevalence of psychiatric diagnoses in preterm and full-term children, adolescents
and young adults: a meta-analysis. Psychological Medicine, 41(12), 2463-2474.
https://doi.org/10.1017/S003329171100081X

Celeux, G., & Soromenho, G. (1996). An entropy criterion for assessing the number of
clusters in a mixture model. Journal of classification, 13(2), 195-212.
https://doi.org/10.1007/BF01246098

Delobel-Ayoub, M., Arnaud, C., White-Koning, M., Casper, C., Pierrat, V., Garel, M., ...
Larroque, B. (2009). Behavioral Problems and Cognitive Performance at 5 Years of Age
After Very Preterm Birth: The EPIPAGE Study. Pediatrics, 123(6), 1485-1492.
https://doi.org/10.1542/peds.2008-1216

Farooqi, A., Hagglof, B., Sedin, G., Gothefors, L., & Serenius, F. (2007). Mental Health and
Social Competencies of 10- to 12-Year-Old Children Born at 23 to 25 Weeks of Gestation in
the 1990s: A Swedish National Prospective Follow-up Study. Pediatrics, 120(1), 118-133.
https://doi.org/10.1542/peds.2006-2988

Fenton, T. R. (2003). A new growth chart for preterm babies: Babson and Benda's chart
updated with recent data and a new format. BMC pediatrics, 3(1), 13.
https://doi.org/10.1186/1471-2431-3-13

Fisher, R. A. (1950). Statistical methods for research workers. Statistical methods for

research workers., (llth ed. revised).



LATENT PROFILES OF HRQOL AMONGPRETERM CHILDREN 31

Gibson, W. A. (1959). Three multivariate models: Factor analysis, latent structure analysis,
and latent profile analysis. Psychometrika, 24(3), 229-252.
https://doi.org/10.1007/BF0228984

Healy, E., Reichenberg, A., Nam, K. W., Allin, M. P., Walshe, M., Rifkin, L., ... & Nosarti,
C. (2013). Preterm birth and adolescent social functioning—alterations in emotion-processing
brain areas. The Journal of pediatrics, 163(6), 1596-1604.
https://doi.org/10.1016/j.jpeds.2013.08.011

Heeren, T., Joseph, R. M., Allred, E. N., O’Shea, T. M., Leviton, A., & Kuban, K. C. (2017).
Cognitive functioning at the age of 10 years among children born extremely preterm: a latent
profile approach. Pediatric research, 82(4), 614-619. https://doi.org/10.1038/pr.2017.82

Hlavac, Marek (2018). stargazer: Well-Formatted Regression and Summary Statistics Tables.

R package version 5.2.1. Retrieved from https://CRAN.R-project.org/package=stargazer

International Committee for the Classification of Retinopathy of Prematurity. (2005). The
international classification of retinopathy of prematurity revisited. Archives of ophthalmology
(Chicago, Ill.: 1960), 123(7), 991. https://doi.org/10.1001/archopht.123.7.991

Jobe, A. H., & Bancalari, E. (2001). Bronchopulmonary dysplasia. American journal of
respiratory and critical care medicine, 163(7), 1723-1729.
https://doi.org/10.1164/ajrccm.163.7.2011060

Johnson, S., & Marlow, N. (2011). Preterm birth and childhood psychiatric disorders.
Pediatric research, 69(8), 11-18. https://doi.org/10.1203/PDR.0b013e318212faa0

Johnson, S., & Wolke, D. (2013). Behavioural outcomes and psychopathology during
adolescence. Early human development, 89(4), 199-207.
https://doi.org/10.1016/j.earlhumdev.2013.01.014

Johnson, S., Waheed, G., Manktelow, B. N., Field, D. J., Marlow, N., Draper, E. S., & Boyle,
E. M. (2018). Differentiating the preterm phenotype: distinct profiles of cognitive and
behavioral development following late and moderately preterm birth. The Journal of
pediatrics, 193, 85-92. https://doi.org/10.1016/j.jpeds.2017.10.002

Kersbergen, K. J., Makropoulos, A., Aljabar, P., Groenendaal, F., De Vries, L. S., Counsell,
S. J., & Benders, M. J. (2016). Longitudinal regional brain development and clinical risk



LATENT PROFILES OF HRQOL AMONGPRETERM CHILDREN 32

factors in extremely preterm infants. The Journal of pediatrics, 178, 93-100.
https://doi.org/10.1016/j.jpeds.2016.08.024

Kieviet, J. F. D., Piek, J. P., Aarnoudse-Moens, C. S., & Oosterlaan, J. (2009). Motor
Development in Very Preterm and Very Low-Birth-Weight Children From Birth to
Adolescence. Jama, 302(20), 2235. https://doi.org/10.1001/jama.2009.1708

Konstabel, K., Narusson, D., Konstabel, K., Lasn, H. (2016). Hindamisvahendite
kohandamine laste heaolu ja vaimse tervisega seotud riskide varajaseks markamiseks:
Projekti Idpparuanne. Eesti Rakenduspsiihholoogia Keskus

Larroque, B., Ancel, P. Y., Marret, S., Marchand, L., André, M., Arnaud, C., ... & Burguet,
A. (2008). Neurodevelopmental disabilities and special care of 5-year-old children born
before 33 weeks of gestation (the EPIPAGE study): a longitudinal cohort study. The Lancet,
371(9615), 813-820. https://doi.org/10.1016/S0140-6736(08)60380-3

Lawrence, M. A. (2016). ez: Easy Analysis and Visualization of Factorial Experiments. R

package version 4.4-0. Retrieved from https://CRAN.R-project.org/package=ez

Lemola, S. (2015). Long-Term Outcomes of Very Preterm Birth. European Psychologist,
20(2), 128-137. https://doi.org/10.1027/1016-9040/a000207

Lin, P. W., & Stoll, B. J. (2006). Necrotising enterocolitis. The Lancet, 368(9543), 1271-
1283. https://doi.org/10.1016/S0140-6736(06)69525-1

Lindstrém, K., Lindblad, F., & Hjern, A. (2009). Psychiatric Morbidity in Adolescents and
Young Adults Born Preterm: A Swedish National Cohort Study. Pediatrics, 123(1).
https://doi.org/10.1542/peds.2008-1654

Linsell, L., Malouf, R., Morris, J., Kurinczuk, J. J., & Marlow, N. (2015). Prognostic factors
for poor cognitive development in children born very preterm or with very low birth weight:
a systematic review. JAMA pediatrics, 169(12), 1162-1172.
https://doi.org/10.1001/jamapediatrics.2015.2175

McCrea, H. J., & Ment, L. R. (2008). The diagnosis, management, and postnatal prevention
of intraventricular hemorrhage in the preterm neonate. Clinics in perinatology, 35(4), 777-
792. https://doi.org/10.1016/j.clp.2008.07.014



LATENT PROFILES OF HRQOL AMONGPRETERM CHILDREN 33

Moster, D., Lie, R. T., & Markestad, T. (2008). Long-term medical and social consequences
of preterm birth. New England Journal of Medicine, 359(3), 262-273.
https://doi.org/10.1056/NEJM0a0706475.

Natalucci, G., Bucher, H. U., Rhein, M. V., Tolsa, C. B., Latal, B., & Adams, M. (2017).
Population based report on health related quality of life in adolescents born very preterm.
Early Human Development, 104, 7-12. https://doi.org/10.1016/j.earlhumdev.2016.11.002

Nosarti, C., Reichenberg, A., Murray, R. M., Cnattingius, S., Lambe, M. P, Yin, L., ... &
Hultman, C. M. (2012). Preterm birth and psychiatric disorders in young adult life. Archives
of general psychiatry, 69(6), 610-617. https://doi.org/10.1001/archgenpsychiatry.2011.1374

Nylund, K. L., Asparouhov, T., & Muthén, B. O. (2007). Deciding on the number of classes
in latent class analysis and growth mixture modeling: A Monte Carlo simulation study.
Structural equation modeling: A multidisciplinary Journal, 14(4), 535-5609.
https://doi.org/10.1080/10705510701575396

Ortinau, C., & Neil, J. (2015). The neuroanatomy of prematurity: normal brain development
and the impact of preterm birth. Clinical anatomy, 28(2), 168-183.
https://doi.org/10.1002/ca.22430

Oudgenoeg-Paz, O., Mulder, H., Jongmans, M. J., van der Ham, I. J., & Van der Stigchel, S.
(2017). The link between motor and cognitive development in children born preterm and/or
with low birth weight: A review of current evidence. Neuroscience & Biobehavioral Reviews,
80, 382-393. https://doi.org/10.1016/j.neubiorev.2017.06.009

Potharst, E. S., Van Wassenaer-Leemhuis, A. G., Houtzager, B. A., Livesey, D., Kok, J. H.,
Last, B. F., & Oosterlaan, J. (2013). Perinatal risk factors for neurocognitive impairments in
preschool children born very preterm. Developmental Medicine & Child Neurology, 55(2),
178-184. https://doi.org/10.1111/dmcn.12018

R Core Team (2020). R: A language and environment for statistical computing. R
Foundation for Statistical Computing. Vienna, Austria. Retrieved from https://www.R-

project.org/.

Ravens-Sieberer, U., Gosch, A., Rajmil, L., Erhart, M., Bruil, J., Duer, W., ... Group, E. K.
(2005). KIDSCREEN-52 quality-of-life measure for children and adolescents. Expert Review



LATENT PROFILES OF HRQOL AMONGPRETERM CHILDREN 34

of Pharmacoeconomics & Outcomes Research, 5(3), 353-364.
https://doi.org/10.1586/14737167.5.3.353

Revelle, W. (2019) psych: Procedures for Personality and Psychological Research,
Northwestern University, Illinois. Retrieved from https://CRAN.R-
project.org/package=psych Version = 1.9.12.

Saigal, S. (2013). Quality of life of former premature infants during adolescence and beyond.
Early Human Development, 89(4), 209-213.
https://doi.org/10.1016/j.earlhumdev.2013.01.012

Scrucca L., Fop M., Murphy T. B. and Raftery A. E. (2016) mclust 5: clustering,
classification and density estimation using Gaussian finite mixture models. The R Journal
8(1), 289-317

Shah, P. E., Robbins, N., Coelho, R. B., & Poehlmann, J. (2013). The paradox of prematurity:
The behavioral vulnerability of late preterm infants and the cognitive susceptibility of very
preterm infants at 36 months post-term. Infant Behavior and Development, 36(1), 50-62.
https://doi.org/10.1016/j.infbeh.2012.11.003

Schwarz, G. (1978). Estimating the dimension of a model. The annals of statistics, 6(2), 461-
464. http://dx.doi.org/10.1214/a0s/1176344136

Taylor, H. G., & Clark, C. A. (2016, December). Executive function in children born
preterm: Risk factors and implications for outcome. In Seminars in perinatology (Vol. 40,
No. 8, pp. 520-529). WB Saunders. https://doi.org/10.1053/j.semperi.2016.09.004

Tein, J. Y., Coxe, S., & Cham, H. (2013). Statistical power to detect the correct number of
classes in latent profile analysis. Structural equation modeling: a multidisciplinary journal,
20(4), 640-657. https://doi.org/10.1080/10705511.2013.824781

Tervise Arengu Instituut: Health Statistics and Health Research Database (n.d) SR60:
Raseduskestus stnnitushetkel (tdisnddalates). Retrieved March 7, from
http://pxweb.tai.ee/PXWeb2015/pxweb/et/01Rahvastik/01Rahvastik__02Synnid/SR60.px/?rx
id=45375b6e-00a4-41c2-9c54-dcfd7a4786d5

Toome, L., Varendi, H., llgina, O., Jaanson, E., Kaasik, B., Kolk, A., Kruustik, K.,
Ldivukene, R., Maas, H., Meriste, S., Mdgi, M.-L., Mannamaa, M., Pakosta, T., Salong, K.,



LATENT PROFILES OF HRQOL AMONGPRETERM CHILDREN 35

Sander, V., Stelmach, T., Tanavsuu, T., Utsal, T. (2008). Riskivastsundinute jalgimise juhend
lapse esimesel ja teisel eluaastal. Eesti Arst, 87(5), 389-403

Toome, L. (2014). Very Low Gestational Age Infants in Estonia: Measuring Outcome and
Insigths into Prognostic Factors. Univeristy of Tartu Press: Dissertationes Medicinae

Universitates Tartuensis

Twilhaar, E. S., de Kieviet, J. F., Bergwerff, C. E., Finken, M. J., van Elburg, R. M., &
Oosterlaan, J. (2019). Social Adjustment in Adolescents Born Very Preterm: Evidence for a
Cognitive Basis of Social Problems. The Journal of pediatrics, 213, 66-73.
https://doi.org/10.1016/j.jpeds.2019.06.045

Urbain, C., Sato, J., Hammill, C., Duerden, E. G., & Taylor, M. J. (2019). Converging
function, structure, and behavioural features of emotion regulation in very preterm children.
Human brain mapping, 40(11), 3385-3397. https://doi.org/10.1002/hbm.24604

Van Hus, J. W., Potharst, E. S., Jeukens-Visser, M., Kok, J. H., & Van Wassenaer-Leemhuis,
A. G. (2014). Motor impairment in very preterm-born children: links with other
developmental deficits at 5 years of age. Developmental Medicine & Child Neurology, 56(6),
587-59410.1111/dmcn.12295

Vatcheva, K. P., Lee, M., McCormick, J. B., & Rahbar, M. H. (2016). Multicollinearity in
regression analyses conducted in epidemiologic studies. Epidemiology (Sunnyvale, Calif.),
6(2). https://doi.org/10.4172/2161-1165.1000227

Venables, W. N. & Ripley, B. D. (2002) Modern Applied Statistics with S. Fourth Edition.
Springer, New York.

Volpe, J. J. (2001). Neurobiology of periventricular leukomalacia in the premature infant.
Pediatric research, 50(5), 553-562. https://doi.org/10.1203/00006450-200111000-00003

Wen, S. W., Smith, G., Yang, Q., & Walker, M. (2004). Epidemiology of preterm birth and
neonatal outcome. Seminars in Fetal and Neonatal Medicine, 9(6), 429-435.
https://doi.org/10.1016/j.siny.2004.04.002

Wickham et al., (2019). Welcome to the tidyverse. Journal of Open Source Software, 4(43),
1686, https://doi.org/10.21105/joss.01686



LATENT PROFILES OF HRQOL AMONGPRETERM CHILDREN 36

Wocadlo, C., & Rieger, I. (2006). Social skills and nonverbal decoding of emotions in very
preterm children at early school age. European Journal of Developmental Psychology, 3(1),
48-70. https://doi.org/10.1080/17405620500361894

Wolke, D., Chernova, J., Eryigit-Madzwamuse, S., Samara, M., Zwierzynska, K., & Petrou,
S. (2013). Self and Parent Perspectives on Health-Related Quality of Life of Adolescents
Born Very Preterm. The Journal of Pediatrics, 163(4).
https://doi.org/10.1016/j.jpeds.2013.04.030

Wolke, D., Baumann, N., Strauss, V., Johnson, S., & Marlow, N. (2015). Bullying of preterm
children and emotional problems at school age: cross-culturally invariant effects. The Journal
of pediatrics, 166(6), 1417-1422. https://doi.org/10.1016/j.jpeds.2015.02.055

World Health Organisation. (1948) Constitution of the World Health organisation. Geneva,

Switzerland: World Health Organisation

World Health organisation (2015). WHO recommendations on interventions to improve
preterm birth outcomes.
https://apps.who.int/iris/bitstream/handle/10665/183037/9789241508988 eng.pdf;jsessionid=
DBB751BC6824D0FB470F06F973DC7C01?sequence=1

Yentes R.D., & Wilhelm, F. (2018). careless: Procedures for computing indices of careless

responding. R package version 1.1.3.

Zeitlin, J., Sentenac, M., Morgan, A. S., Ancel, P. Y., Barros, H., Cuttini, M., ... & Norman,
M. (2020). Priorities for collaborative research using very preterm birth cohorts. Archives of
Disease in Childhood-Fetal and Neonatal Edition. http://dx.doi.org/10.1136/archdischild-
2019-317991

Zwicker, J. G., & Harris, S. R. (2008). Quality of Life of Formerly Preterm and Very Low
Birth Weight Infants From Preschool Age to Adulthood: A Systematic Review. Pediatrics,
121(2). https://doi.org/10.1542/peds.2007-0169



LATENT PROFILES OF HRQOL AMONGPRETERM CHILDREN

Appendix 1

Table 1. Cronbach o and means of preterm parent-proxy and child rated Kidscreen-52
dimensions.

Parent-proxy Child-rated
Mean (SD) a Mean (SD) a
Physical well-being 18.14 (3.75) .84 18.96 (3.44) .84
Psychological well-being  22.85 (3.60) .89 23.95 (5.04) .89
Moods and emotions 30.31 (3.46) .87 30.5(5.12) 87
Self-perception 20.86 (3.23) 74 20.89 (3.93) 75
Autonomy 19.71 (3.67) .82 19.92 (4.1) .82
Home life 24.06 (3.72) .88 24.75 (4.7) .85
Financial resources 11.45 (2.82) 87 11.44 (3.42) .89
Social relations 20.67 (5.44) .89 22.26 (5.82) .92
School environment 21.69 (4.08) 87 22.1 (4.82) .86

Social acceptance 13.60 (1.85) 08 13.84 (2.02) .88
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Appendix 2
Tabel 1: Correlation table of Kidscreen-52 dimensions, method = Pearson
1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20

Parent-proxy

1. Physical w-b® —~

2. Psychological w-b®  58**  _

3. Moods and emotions  .43** 62** —

4. Self-perception 29%* 43** 56**  —

5. Autonomy 9% 36*%* .28** 41**F -

6. Home life 34** BE** A4** AZF* 53X

7. Finances 23*%* 27** 15 ,15* 31** 36** —

8. Social support A3FF AQF* 3TF* 31** 39F* B52*E A1**F

9. School environment 24%* 37F* 29%*k 36** 33k B3Rk 28** 34**

10. Social acceptance A3 A7*F 277 31** 17* 27*F 25%* 24%* 24%*
Child-rated

11. Physical w-b® B5** 46** 43** 38F* 23** 26** 22%* 3J2** 3J5FA 32**

12. Psychological w-b®  .45%* §0** 52*x 3G** 21* 35** 1% 2pkk 37xk gk GAR*

13. Moods and emotions .44** 44** 46** 15 .08 .27** 25** 27** 37** 10 .47** .68** —

14. Self-perception 37*% 40%* 38*%* 46** 18* .25%* 25** 16* .29*%* |16* .47** 57** 64**

15. Autonomy 30%* 37** 25%* 27** 39** 35** 35*x 3% 36** | 20* 43** 55** 48** 51F*

16. Home life 38%* 50** 40** 33** 26%* 56** 36** ,20%* 43** 27** A9** T1** 63** .64** 63** —

17. Finances 33%*% 20%*  20* | 17* .18* .27** 51** 30%* 31** 22* .32** 36** .40** .43** 49** 57**

18. Social support 27%% 40** [ 36%* 25** 25** 35** 34** AT** 45** 26** 42** 52** AG** 42** 53** 56** 46%*

19. School environment  .30** 41** 33** 25%* 20** 31** 20%* 21** G8**  18* 53** G5** 5O** 4Q** 53** G1** 48** LH5** _
20. Social acceptance A0 .19* 24** 05 .00 .18* .13 .15 .16* .48** .19* 27** 33** .13 .15 .23** .15* .16* .23**

Comments: ** < .01; * <.

05; (1) w-b — well-being
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Appendix 3
Table 1. Means and standard deviations of all Kidscreen-52 dimensions, independent t-tests between sample and control
Parent-proxy/ Child-rated/
Preterm Control parent-proxy child-rated
Parent-proxy Child-rated Parent-proxy Child-rated
Kidscreen dimensions Mean (SD) Mean (SD) Mean (SD) Mean (SD) t-value (df) t-value (df)
Physical well-being 1814 (3.75)  18.96 (3.44) 1842 (33)  18.7(3.59) -.87 (309) 81 (303)
Psychological well-being 22.85(3.60)  24.00(469) 2303 (357) 23.95(411)  -.56 (242) .35 (266)
Moods and emotions 30.31 (3.46)  30.68 (455)  30.53(352)  29.66 (4.47)  -.73 (345) 2.48* (289)
Self-perception 20.86 (3.23)  20.89(393)  189(3.05)  20.21(3.85) .35 (324) 1.89 (288)
Autonomy 19.71 (3.67) 19.92 (4.1) 18.95(3.74)  18.99 (4.46)  2.52* (347) 2.42* (322)
Home life and parent relation 2406 (3.72)  2475(47)  23.72(3.99) 24.68(452) 1.0 (368) 16 (282)
Financial resources 1145 (2.82)  1157(32)  1127(273) 12.12(2.84) .71 (334) -2.09% (263)
Social relations and peers 20.67 (5.44)  22.26(582)  22.1(447)  2355(4.62) -3.11%*(294)  -2.55% (247)
School environment 2169 (4.08)  22.1(4.82) 21.65(43) 215 (4.64) 13 (366) 1.35 (287)
Social acceptance (bullying) 13.60 (1.85)  13.92 (L71)  13.97 (1L42) 1423 (L47)  -2.4* (280)  -1.35* (251)

Comment: * p <.05; ** p<.01
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