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Abstract
Aim: The aim of the study was to investigate cognitive outcomes at 6.5 years in 
children born very preterm, in relation to neonatal characteristics and 2.5-year 
neurodevelopment.
Methods: A prospective cohort, with gestational age 22.3-31.9 weeks, born 2004-
2007, were examined at 2.5 years with the Bayley Scales of Infant and Toddler 
Development (Bayley-III) (n = 100) and at 6.5 years with the Wechsler Intelligence 
Scales (n = 91).
Results: Neonatal factors independently related to 6.5-year outcome were gesta-
tional age, retinopathy of prematurity and treated persistent ductus arteriosus. The 
Bayley-III cognitive scores explained only 44% of the Full-Scale Intelligence Quotient 
result at 6.5 years, and 22% of the children had Wechsler index results below −1 SD, 
indicating cognitive impairment, after average test results at 2.5 years. The relative 
risk to score below −1 SD on the Full-Scale IQ was 2.83 (95% CI 1.45-5.53) in children 
with gestational age below 28 weeks and 2.22 (95% CI 1.18-4.17) at gestational age 
28-31 weeks.
Conclusion: Very preterm infants born in the 2000s had increased risks for impaired 
cognition at 6.5 years, but individual predictions based on neonatal risks and 2.5-year 
test results were not enough to identify all high-risk children.
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1  | INTRODUC TION

Survival rates have improved for very preterm infants during the past 
two decades.1,2 Still, the risks of neonatal complications continue to 
be relatively high, especially in extremely preterm infants with ges-
tational ages (GA) below 28 weeks, and there are no indications of 
improvements in neurodevelopmental outcomes.3,4 The research 
focus has been on factors affecting neurodevelopment in the most 
immature infants 5 and less is known about long-term outcomes for 
more mature very preterm infants, with a GA of 28-31 weeks, who 
were born in the 2000s.6-8 Although these children are expected to 
have better outcomes than the extremely preterm children, they still 
have higher risks of neurodevelopmental difficulties than term-born 
children.2,6

Given the well-known risks in these children, preschool fol-
low-up programmes have been established in many centres aiming 
at early detection of children in need of neurodevelopmental sup-
port. In the current study, we compared cognitive test results at 
2.5 and 6.5 years in a regional cohort of children born very preterm 
during the years 2004-2007 and after active perinatal management 
at the lowest GA.9 We divided the cohort in two groups: extremely 
preterm infants with a GA of 22-27 weeks and very preterm in-
fants with a GA of 28-31 weeks. We hypothesised that not only 
extremely preterm infants but also the more mature very preterm 
infants would be at significant risk of later neurodevelopmental 
problems. Thus, the aim of this study was twofold: firstly to com-
pare neurodevelopmental results at 2.5 and 6.5 years in children 
born very preterm, and secondly to explore factors related to cog-
nitive impairments at 6.5 years.

2  | PATIENTS AND METHODS

This was a prospective population-based study including very pre-
term children born in Uppsala County during a 4-year period, 2004-
2007. Of 145 eligible children, 113 were recruited in the neonatal 
period to the Longitudinal study of Visuomotor capacity (LOVIS).10 
Four children died, leaving 109 infants with a GA of 22.3-31.9 weeks 
and birthweights 520-2030 g in the LOVIS cohort (Figure 1). The 
children were divided in an extremely preterm group (EPT) with a 
GA of below 28 weeks (31 children assessed at 2.5 years and 28 at 
6.5 years) and a very preterm group (VPT) with a GA of 28-31 weeks 
(69 children at 2.5 years and 63 children at 6.5 years). Neonatal 
data are presented in Table 1. Severe brain injury was defined as 
intraventricular haemorrhage grade 3-4 and/or cystic periventricular 
leukomalacia on neonatal ultrasound. Persistent ductus arteriosus 
(PDA) was included if pharmacologically and/or surgically treated, 
and bronchopulmonary dysplasia was defined as a need for addi-
tional oxygen at 36 gestational weeks. No child received postnatal 
steroids. One child with severe brain injury and medically treated 
PDA received a ventriculoperitoneal shunt. Severe retinopathy of 
prematurity (ROP) refers to stages ≥ 3, treatment for ROP in six 

infants was performed according to ETROP criteria.11 No child had 
necrotising enterocolitis.

At an age of 2.5 years, corrected for prematurity, neurodevelop-
ment was assessed in 100 children with the Bayley Scales of Infant 
and Toddler Development (Bayley-III) which includes five subscales: 
Cognition, Receptive and Expressive Communication, and Fine and 
Gross Motor function. At 6.5 years, cognitive outcomes were assessed 
in 91 children; 86 were tested with the Wechsler Intelligence Scale 
for Children, 4th edition (WISC-IV) and the Beery-Buktenica test of 
Visuomotor Integration (VMI), and four children were tested with 
the Wechsler Preschool and Primary Scale of Intelligence, 3rd edi-
tion (WPPSI-III). The WPPSI-III and WISC-IV results were combined 
(Wechsler tests), since both tests provide a Full-Scale Intelligence 
Quotient (FSIQ) comprised of index scores for Verbal Comprehension, 
Perceptual Reasoning, Processing Speed, and for the WISC-IV also 
Working Memory. One child was assessed with the Griffith's Mental 
Development Scales-Extended and performed at a neurodevelopmen-
tal level of 11 months. In order to include these data, the results were 
ascribed scores of 40 across the four WISC-IV indices, as that is the 
lowest score possible. Thus, a total of 87 children had WISC-IV scores, 
and all 91 children were included in the Wechsler scores. Altogether 88 
children were assessed both at 2.5 and 6.5 years.

Of the children with a GA below 27 weeks, 18 also participated 
in the national EXPRESS study (Extremely Preterm infants in Sweden 
Study).1 Results from term-born EXPRESS controls in the Uppsala 
region (Bayley-III 69 children and WISC-IV 67 children) served as a 
reference group, with permission from the EXPRESS steering commit-
tee. Information about clinically diagnosed cerebral palsy and autism 
(diagnosis based on the Autism Diagnostic Observation Schedule) was 
retrieved from patient records. Information on maternal education, di-
chotomised as schooling 12 years or less vs more than 12 years, was 
available for 75 LOVIS children and 29 in the reference group.

A previous study of 98 LOVIS children at 2.5 years of age demon-
strated that 12% had visual impairment, strabismus or refractive er-
rors, but no child was blind.12 At 6.5 years, 84 LOVIS children were 
examined showing an increasing prevalence of opthalmological 
dysfunctions.13

Key Notes

• There is a need for data on long-term cognitive out-
comes in children born very preterm in the 2000s.

• In very preterm children, born before 32 gestational 
weeks in 2004-2007, the risk for cognitive impairment 
at 6.5 years was increased but cognitive test scores at 
2.5 years only explained 44% of intelligence score vari-
ance at 6.5 years.

• Follow-up should continue into school age for all chil-
dren born very preterm.
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The LOVIS study was approved by the regional research ethics 
committee in Uppsala (Ups 03-665), and parents gave written consent.

2.1 | Statistical analysis

Univariate linear regression analyses explored relations between 
neonatal characteristics (listed in Table 1) and the 2.5- and 6.5-year 
test results, respectively, and statistically significant associations 
were further explored using multiple regression models adjusted for 

GA. Gestational age was chosen before birth weight in the analyses, 
since these two variables were closely interrelated. The univariate 
analyses were also used to decide the neonatal covariates in a hier-
archical multivariate regression model to test the effects of neonatal 
factors and Bayley-III results on the Wechsler scale and VMI results, 
respectively. Risk ratios (RR) were calculated for FSIQ only.

The outcome classification was based on the results of the ref-
erence group. Test scores (including subscales and indices) greater 
than or equal to −1 SD were defined as average, while scores below 
−1 SD were classified as impairment and scores below −2 SD as severe 

F I G U R E  1   Flowchart of the LOVIS 
(Longitudinal study of Visuomotor 
capacity) study group
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TA B L E  2   Neurodevelopmental test results at 2.5 and 6.5 y, respectively, for the whole LOVIS cohort and separately for the extremely 
preterm (EPT, GA < 28 wk) and very preterm (VPT, GA 28-31 wk) subgroups in relation to reference data from a term-born group

Bayley-III subscale scores 
at 2.5 y EPT group n VPT group n LOVIS n Reference group n

Cognition 9.5 (2.7)** 31 10.4 (2.2) 69 10.1 (2.4)** 100 11.0 (2.1) 69

Receptive communication 10.1 (3.2)*** 31 10.1 (3.2)* 69 10.7 (2.8)** 100 12.0 (2.3) 69

Expressive communication 10.3 (3.6)** 31 11.5 (3.4) 69 11.1 (3.5)** 100 12.5 (3.0) 69

Fine Motor 10.6 (3.6)** 30 11.9 (2.5) 69 11.5 (2.9)* 99 12.5 (2.7) 69

Gross Motor 8.1 (2.2)** 30 8.7 (2.6)** 69 8.5 (2.5)** 99 9.9 (2.9) 69

Wechsler Scales Index 
scores at 6.5 y EPT group n VPT group n LOVIS N Reference group n

Full-Scale IQ 87.6 (17.1)*** 28 97.4 (13.0) 63 94.4 (15.0)** 91 99.6 (9.9) 67

Verbal Comprehension 95.4 (18.9)** 28 101.8 (11.8) 63 99.8 (14.6)** 91 105.6 (11.2) 67

Perceptual Reasoning 91.8 (16.6)*** 28 103.1 (14.2) 63 99.6 (15.8) 91 103.2 (10.0) 67

Working Memory 79.4 (14.9)*** 27 88 (11.9) 60 85.3 (13.4)* 87 90.2 (11.6) 67

Processing Speed 87.8 (17.2)* 28 94.2 (13.2) 63 92.2 (14.8) 91 94.2 (11.6) 67

VMI index score 91.0 (14.6)** 26 96.6 (14.9) 60 95.0 (14.9)* 86 100.7 (12.6) 67

Note: Working Memory and VMI were only available for children tested with the WISC-IV. The number of infants (n) in each subtest varied slightly. 
Values are mean (standard deviations) and (ranges). Statistically significant difference between the preterm groups and the reference group are 
denoted: *** p < .001, **p < .01, *p < .05.
Bayley-III (Bayley Scales of Infant and Toddler Development), Wechsler scales (combined test results from WISC-IV, Wechsler Intelligence Scale for 
Children, and Wechsler Preschool and Primary Scale of Intelligence, WPPSI-III), IQ (Intelligence Quotient), VMI (Beery-Buktenica test of Visuomotor 
Integration).

TA B L E  1   Neonatal characteristics of the LOVIS (the Longitudinal study of Visuomotor capacity in very preterm-born infants) cohort in 
infancy, and the two subgroups extremely preterm (EPT) with gestational age (GA) below 28 wk and very preterm (VPT) with GA 28-31 wk, 
respectively), and for the LOVIS cohort at 2.5 and 6.5 y, respectively.

LOVIS study population in infancy
LOVIS cohort at 
2.5 y

LOVIS cohort 
at 6.5 y

LOVIS
GA < 32 w
N = 113

EPT
GA < 28 w
N = 35

VPT
GA 28-31 w
N = 78

GA < 32 w
N = 100

GA < 32 w
N = 91

Antenatal steroids, n 78 (69%) 23 (66%) 55 (71%) 70 (70%) 67 (74%)

Caesarean section, n 68 (60%) 22 (63%) 46 (59%) 60 (60%) 50 (55%)

Multiple births, n 35 (31%) 9 (26%) 26 (33%) 30 (30%) 26 (29%)

Gestational age, weeks 28.7 (2.3) 25.7 (1.6) 30 (1.1) 28.7 (2.4) 28.6 (2.4)

Birthweight, g 1198 (353) 838 (220) 1359 (272) 1204 (350) 1202 (346)

Small for gestational 
age, n

22 (20%) 5 (14%) 17 (22%) 17 (17%) 14 (15%)

Female, n 51 (45%) 16 (46%) 35 (45%) 44 (44%) 40 (44%)

Severe brain injury, n 9 (8%) 2 (6%) 7 (9%) 9 (9%) 9 (10%)

Sepsis, n 22 (20%) 15 (43%) 7 (9%) 19 (19%) 18 (20%)

BPD, n 25 (22%) 19 (54%) 6 (8%) 21 (21%) 20 (22%)

PDA, n 25 (22%) 18 (51%) 7 (9%) 21 (21%) 20 (22%)

ROP (any degree), n 32 (28%) 25 (71%) 7 (9%) 27 (27%) 24 (26%)

Severe ROP (stage ≥ 3), 
n

9 (8%) 9 (26%) 0 (0%) 8 (8%) 6 (7%)

Treated ROP, n 6 (5%) 6 (17%) 0 (0%) 6 (6%) 4 (4%)

Note: Values are mean (standard deviations) or number (percentages). Severe brain injury was defined as intraventricular haemhorrage grade 3-4 and/
or cystic periventricular leukomalacia.
Abbreviations: BPD, bronchopulmonary dysplasia; PDA, persistent ductus arteriosus; ROP, retinopathy of prematurity.
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impairment. Consequently, the classification impairment (below −1 
SD) also included the category severe impairment (below −2 SD). 
These categorisations were also used in Figure 3.

For statistical analyses, SPSS Statistics, Version 25.0 (IBM Corp) 
was used with two-tailed significance levels set to p < .05.

3  | RESULTS

At 6.5 years, eight of the 91 (8.8%) children were diagnosed with cer-
ebral palsy (four VPT and four EPT), and six (6.6%) had autism (four 
VPT and two EPT). Three of these children (two VPT and one EPT) 
had both cerebral palsy and autism. No child was blind or required 
hearing aids. The Bayley-III and Wechsler test results are presented 
in Table 2, and categorical results (percentages beneath cut-offs) in 
Table S1.

3.1 | Neurodevelopmental outcomes at 2.5 years

In the EPT group, 13 of 31 (41.9%) had two or more Bayley-III re-
sults below −1 SD, and five (16.1%) had two or more results below 
−2 SD. In the 69 VPT children, the corresponding numbers were 23 
(33.3%) and five (7.2%), respectively, as compared to 11 (15.9%) and 
one (1.4%) in the reference group.

3.2 | Cognitive outcomes at 6.5 years

In the 28 EPT children, 16 (57.1%) had two or more results below −1 
SD on the Wechsler sub-indices (FSIQ not included) and five (17.8%) 
had two or more results below −2 SD. In the 63 VPT children, the 
corresponding figures were 23 (36.5%) and three (4.8%), respec-
tively, compared to 9 (13.6%) and 2 (2.2%) in the reference group.

The relative risk (RR) for a FSIQ below −1 SD was significantly 
increased (RR 2.41, 95% CI 1.33-4.38) among the LOVIS children, 
both in the EPT group (RR 2.83, 95% CI 1.45-5.53) and in the VPT 
children (RR 2.22, 95% CI 1.18-4.18). The corresponding figures for 
a FSIQ below −2 SD were RR 5.52, CI 95% 1.31-23.34 in all children, 
for the EPT group RR 8.82, CI 95% 2.04-38.15 and the VPT group RR 
2.65, CI 95% 1.11-13.21.

3.3 | Relation between neonatal characteristics and 
cognitive outcomes

Table 3 shows a summary of the significant correlations between 
neonatal factors and the 2.5- and 6.5-year results. In the univariate 
analyses, several significant associations were present between GA, 
severe brain injury, severe ROP, treated PDA and bronchopulmonary 
dysplasia, respectively, and the Wechsler index scores, FSIQ and VMI, 
but there were no effects on outcomes from mode of delivery, multi-
ple birth, small for GA, infant sex or postnatal sepsis. When the two 

groups were analysed separately, multiple effects on the Wechsler 
scores and VMI were seen in the EPT group, including significant 
correlations with GA, birthweight, severe ROP, treated PDA, but 
not from bronchopulmonary dysplasia. Administration of antenatal 
steroids was associated with significantly better cognitive outcomes 
in the EPT group. In the VPT group, the number of significant cor-
relations was much lower and only severe brain injury affected 
Processing Speed, while girls had higher scores on the VMI (Table S2).

In the analyses adjusted for GA, severe ROP affected all 6.5-year 
results, while severe brain injury only affected Processing Speed, 
and PDA only influenced FSIQ. Table 4 shows the results of hier-
archical regressions demonstrating the added explained variance of 
GA, PDA, severe ROP and Bayley-III on FSIQ and VMI at 6.5 years. 
When the dichotomised variable maternal level of education was 
included in the multivariate regressions, all significant associations 
between neonatal variables and 6.5-year outcomes became statis-
tically not significant.

3.4 | Relations between neurodevelopment at 
2.5 years and cognitive outcome at 6.5 years

Nineteen of the 88 (21.6%) children tested at both 2.5 and 6.5 years 
had all five Bayley-III subscale scores within average, but one or 
more Wechsler index scores below −1 SD, and four children had one 
or more scores below −2 SD (Figure 2).

In Figure 3, the univariate linear regression between the Bayley-
III cognitive index and the Wechsler FSIQ score (F(1.86) = 66.86, 
p < .001, with an R2 of 0.44) is depicted. In the EPT children, the 
Bayley-III cognitive index explained a larger proportion of the variance 
in the FSIQ score (F(1.26) = 52.08, p < .001, with an R2 of 0.67), than 
in the VPT group (F(1.58) = 21.25, p < .001, with an R2 of 0.27). The 
sensitivity and specificity of the Bayley-III cognitive subscale score 
below −1 SD, or below −2 SD, respectively, to predict a FSIQ below 
−1 SD was 44% and 98%, and 20% and 99% for results below −2 SD.

4  | DISCUSSION

The present data, from a regional cohort of very preterm children 
born 2004-2007, demonstrated that a significant proportion had 
neurodevelopmental test results ranging from mild-to-severe im-
pairment at 2.5 and 6.5 years, respectively. At 6.5 years, 24% had 
either a FSIQ below −2 SD, and/or cerebral palsy, and/or clinically 
diagnosed autism, and this number increased to 44% when children 
with FSIQ below −1 SD were included. The EPT group had an eight 
times increased risk of severe cognitive impairment, and in the VPT 
group, the risk was more than doubled compared to the reference 
data. Six of the 15 children with FSIQ scores below −2 SD fulfilled 
criteria of intellectual disability,14 but in the remaining seven children 
the low FSIQ results were considered to be due to other factors, 
such as attention deficit hyperactivity disorder or specific cognitive 
impairments.
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In the EPT group, the differences in mean test results, as com-
pared to the reference data, increased between 2.5 and 6.5 years 
while in the VPT group less pronounced differences were found 
at 6.5 years. The results are comparable to the Swedish EXPRESS 

study, in which the extremely preterm children with GA below 
27 weeks showed increasing difficulties at 6.5 years as compared 
to at 2.5 years.1,9 The 19-year follow-up of the first EPICure cohort, 
including children born in 1995 with GA below 26 weeks, further 
demonstrated that the cognitive gap between children born ex-
tremely preterm and controls may continue to increase, highlighting 
the importance of long-term follow-up and the urgent need for strat-
egies aiming at reducing these risks.15

To our knowledge, only a few studies have presented follow-up 
data for children born very preterm in the 2000s. These children are 
expected to have high survival rates and good long-term outcomes. 
The Finnish PIPARI study, which included very-low-birthweight 
children born 2001-2003, also demonstrated that FSIQ at 5 years 
was lower in children born very preterm than in controls.7 Another 
study from the 2000s, the large French EPIPAGE-2 study, presented 
2-year outcomes of preterm infants with a GA of 22-34 weeks born 
in 2011.8 The rates of moderate to severe neuromotor and sensory 
disabilities at 27-31 gestational weeks were low (3.3%) but 40.7% 
of the children had scores below −2 SD in the Ages and Stages 
Questionnaire, predominantly in the Communication and Personal-
Social domains. Recently, the EPICE study reported 2-year outcomes 
and varying prevalences of impairments, ranging from 9% to 20%, in 
children born very preterm 2011-2012 in 10 European countries.16

Perinatal management and neonatal conditions affect survival 
rates and risks for sequels in very preterm children.8 In the pres-
ent cohort, severe ROP had a major independent negative impact 
on FSIQ and all Wechsler indices. This is in line with other studies 
demonstrating close associations between poorer cognition and 

TA B L E  4   Results of the hierarchical regression models 
investigating effects of neonatal conditions and Bayley-III results 
on Full-Scale IQ and Visuomotor Integration scores, respectively, at 
6.5-y

Predictors R2 ΔR2 Δp

Effect on Full-Scale IQ in a hierarchical regression model

Step 1 Gestational age 0.17 0.17 <.001

Step 2 PDA 0.21 0.04 .040

Step 3 Severe ROP 0.29 0.08 .003

Step 4 Bayley-III 
Cognition

0.54 0.25 <.001

Effect on Visuomotor Integration in a hierarchical regression model

Step 1 Gestational age 0.05 0.05 .040

Step 2 Severe ROP 0.11 0.06 .028

Step 3 Bayley-III 
Cognition

0.24 0.13 .001

Step 4 Bayley-III Fine 
Motor

0.28 0.04 .038

Note: The explained variance (R2), the added difference in explained 
variance (ΔR2) and the p-value (Δp) for the added difference are shown.
Abbreviations: Bayley-III, Bayley Scales of Infant and Toddler 
Development, third edition; PDA, persistent ductus arteriosus; ROP, 
retinopathy of prematurity.

F I G U R E  2   This figure shows, for each infant, the relation between the number of low Bayley-III subscale scores at 2.5 y (x-axis) in 
relation to the number of low Wechsler index scores (y-axis) at 6.5 y (note that Full-Scale IQ is not included). Panel A shows scores below 
–1 SD indicating mild-to-severe impairment, and panel B shows scores below −2SD indicating severe impairment. In both panels, there are 
children without any difficulties at 2.5 y, but with difficulties at 6.5 y. Circles represent children with a gestational age (GA) below 28 wk 
and diamonds children with a GA of 28-31 wk. The colours indicate each infant's summarised numbers of neonatal conditions (severe brain 
injury, ROP stage ≥ 3, bronchopulmonary dysplasia, PDA) (white = no neonatal conditions; blue = 1; and yellow = 2 to 4 neonatal conditions)
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severe ROP,17 involving also delayed white matter maturation.18 In 
the present study, a medically or surgically treated PDA negatively 
affected FSIQ, and severe brain injury affected Processing Speed 
at 6.5 years but had no influence on general cognition. Antenatal 
steroids were administered in around 70% of the deliveries, and 
we found a clear positive effect from antenatal steroids on cogni-
tive outcomes in the EPT group. Antenatal steroids have previously 
been shown to improve survival and pulmonary outcomes, but no 
convincing effects on neurodevelopment and cognition have been 
stated.19 However, there is a lack of updated information since the 
only three included studies assessing cognition in relation to ante-
natal steroids in the Cochrane report were published in the 1970s 
and 1980s.19

The purpose of systematic follow-up of high-risk neonates is to 
early identify children at risk in order to promote neurodevelopment 
and facilitate school achievements. The Bayley-III aims at detecting 
impairments at the point of time for the assessment, but is com-
monly used also to make predictions of which children that should 
need further follow-up. At a group level, the Bayley-III results were 
closely related to the Wechsler results, but almost 22% of the chil-
dren with all average results at 2.5 years had cognitive impairments 
first detected at 6.5 years. The Bayley-III cognitive score increased 
the explained variance of the neonatal factors on 6.5-year outcome 
from 29% to 54%. However, the multivariate regression model was 
still not specific enough to make individual predictions. For the 
VMI results, neonatal factors and Bayley-III scores combined only 
explained 28% of the variance. The present study shows that the 
specificity was high while the sensitivity was low for the Bayley-III 
Cognitive subscale to predict FSIQ. Consequently, more effective 

selection processes need to be developed or follow-up should be 
continued to later ages.20

A limitation is that the present study may have underestimated 
differences between the VPT and the reference data as the study 
population was relatively small. However, the size of the study popu-
lation should be of less concern when comparing the results between 
2.5 and 6.5 years. Another limitation was that a large proportion of 
information on maternal level of education was missing. The results 
changed when the limited data on maternal education were included, 
supporting previous studies on the influence of maternal education 
on preterm children's cognitive outcomes.21 However, our results 
should be interpreted with some caution due to the missing data. 
The low prevalence of severe brain injury in the present population 
may also have affected the limited effects on cognitive outcome.

5  | CONCLUSION

Children born extremely preterm in the 2000s still had significant 
risks for cognitive impairment. Neonatal conditions affected the 
prevalence, which consequently could be improved by develop-
ments in perinatal and neonatal care. Also, a substantial proportion 
of children born at a GA of 28-31 weeks had increased risks for cog-
nitive impairment, but in these children associations to perinatal and 
neonatal risks were not as evident. For the whole LOVIS cohort, we 
found decreased test results already at 2.5 years, but the prediction 
models failed to make accurate individual risk evaluations of 6.5-
year outcome. Consequently, our conclusion is that all very preterm 
infants should have long-term follow-up until at least 6.5 years.

F I G U R E  3   Plot and regression line of 
Wechsler Full-Scale IQ (FSIQ) results at 
6.5 y in relation to Bayley-III Cognitive 
scaled scores at 2.5 y. Circles represent 
individual children with a gestational 
age (GA) below 28 weeks and diamonds 
children with a GA of 28-31 wk. The 
colours denote each infant's number of 
neonatal factors (severe brain injury, ROP 
stage ≥ 3, bronchopulmonary dysplasia, 
PDA) (white = no neonatal conditions, 
blue = 1 and yellow = 2-4 neonatal 
conditions)
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