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ADHD  Attention Deficit Hyperactivity Disorder 

BW  Birth weight 

CBCL   Child Behavior Checklist 

FT  Full term 
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GA  Gestational age 

MPT  Moderately preterm 

PT  Preterm 

PRI  Perceptual Reasoning Index 

PSI  Processing Speed Index 

SGA  Small for gestational age 

SUN  Svensk Utbildningsnomenklatur 

VCI  Verbal Comprehension Index 

VPT  Very preterm 

WMI  Working Memory Index  
WISC-IV Wechsler Intelligence Scale for Children, fourth edition 
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THE EFFECTS OF A PREMATURE BIRTH ON BEHAVIOUR  
AND COGNITIVE ABILITY IN 4-8 YEAR OLD CHILDREN 

 

Emmy Lindmark and Jakob Lundqvist 
 
 
While previous studies have found that a preterm (PT) birth leads to a higher risk for numerous adverse 
outcomes, including neurodevelopmental and behavioural problems, few, if any, have investigated the 
consistency of conceivable behavioural problems over time. The aim of this study was to investigate the 
existence and the stability of behavioural problems from four to eight years of age in a group of 18 children 
born PT without diagnosed neurological or developmental morbidity, in comparison to a group of 19 
children born full term (FT). Additionally, the effects of gestational age (GA) as well as possible associations 
between behavioural problems and cognitive ability were investigated. Also, differences related to parents’ 
level of education were observed. Behavioural problems were evaluated with Child Behavior Checklist 
(CBCL) and cognitive ability was assessed at eight years of age by using Wechsler Intelligence Scale for 
Children (WISC-IV). Results showed significant differences between the groups regarding cognitive ability 
where children born PT had lower scores. Contrary to most previous findings, no evident differences 
between the two groups regarding amount of behavioural problems were found. Children born PT 
increased in amount of anxiety problems from four to eight years of age, while children born FT decreased, 
and a lower GA was related to increasing oppositional defiant problems. Generally, the mothers of children 
born PT had a lower level of education than those of the FT group. Thus, interpretations with caution due 
to the relatively small number of participants, these initial findings reveal the need for further prospective 
follow-up studies on the relationship between birth status and the change of behaviour problems in 
relation to both inter- and intra-effectors over time. 
 
Tidigare forskning har visat att en för tidig födsel leder till en ökad risk för ett antal ofördelaktiga utfall, 
inklusive neuroutvecklingsrelaterade svårigheter och beteendeproblem. Få studier, om några, har 
undersökt stabiliteten av potentiella beteendeproblem över tid. Syftet med denna studie var att undersöka 
förekomst och stabilitet av beteendeproblematik mellan fyra till åtta års ålder i en grupp bestående av 18 
barn födda för tidigt, utan neurologiska eller utvecklingsrelaterade störningar, jämfört med 19 barn födda 
fullgångna. Vidare undersöktes effekten av gestationsålder samt möjliga associationer mellan 
beteendeproblem och kognitiv förmåga. Skillnader i föräldrarnas utbildningsnivå mellan grupperna 
undersöktes också. Beteendeproblem skattades med Child Behavior Checklist (CBCL) och kognitiv förmåga 
bedömdes vid åtta års ålder med hjälp av Wechsler Intelligence Scale for Children (WISC-IV). Resultaten 
visade signifikanta skillnader mellan grupperna gällande kognitiv förmåga, där barn födda för tidigt hade 
lägre poäng. I motsats till vad flera tidigare studier funnit så visade vår studie inga signifikanta skillnader 
mellan grupperna gällande omfattning av beteendeproblem. Barn födda för tidigt uppvisade en ökning av 
ångestproblem från fyra till åtta års ålder medan barn fullgånget födda uppvisade en minskning, och lägre 
gestationsålder korrelerade med ökade trotsproblem. Generellt sett så hade mödrar till barn födda förtidigt 
en lägre utbildningsnivå än de i den fullgångna gruppen. Med försiktiga tolkningar på grund av det relativt 
låga antalet deltagare visar resultaten ett behov av vidare uppföljningsstudier av sambanden mellan 
födelsestatus och förändringen av beteendeproblem i relation till både inter- och intra-påverkande 
faktorer. 
 

As the care of children born preterm (PT) progress, more children survive a PT birth. 
According to international evaluations, the Swedish perinatal care is at the forefront, 
having one of the lowest mortality rates for children born the most PT: Gestational age 
(GA) <27 weeks. Approximately 70 percent of these children survive their first year (The 
EXPRESS Group, 2009). Approximately 100.000 children who were born PT live in 
Sweden today (Olhager & Norman, 2015) and with the rising number of children 
surviving a PT birth, it is important to examine both the short- and long term effects of 
being born PT. Earlier research shows that children born PT, especially those who are 
born very- (<33 weeks) (Johnson, 2007) or extremely PT (<26 weeks) (Anderson & 
Doyle, 2008), have higher risks of several difficulties across their lifespan. Difficulties that 
have been described within the PT born population are, for instance, increasing 
prevalence of behavioural, social and emotional problems (Johnson & Marlow, 2014), 
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lower cognitive ability in general (Wolke & Meyer, 1999), lower executive functioning 
and attention (Mulder, Pitchford, Hagger & Marlow, 2009), intellectual impairment 
(Anderson & Doyle, 2008; Aylward, 2005) and academic skill problems (Keller-Margulis, 
Dempsey & Llorens, 2011). Additionally, a higher risk for specific disorders such as 
autism spectrum disorder (Johnson & Marlow, 2011) and Attention Deficit Hyperactivity 
Disorder (ADHD) (Aylward, 2005; Bhutta, Cleves, Casey, Cradock & Anand, 2002; Johnson 
& Marlow, 2011) are found within this group. Long-term influences of a PT birth have 
also been found regarding upper-limb movement organisation and side-specialisation, 
especially in children born VPT (Johansson et al., 2014), as well as associations between 
movement organisation and cognitive functions at their early school (Domellöf et al., 
2013). The degree of negative outcome has been shown to vary depending on the child's 
GA with lower GA meaning greater risks (Eryigit-Madzwamuse & Wolke, 2015; Johnson 
& Marlow, 2011). Furthermore, factors found to have a negative effect and/or interact 
with the outcome for children born PT are such as low birth weight (LBW) (Bhutta, et al., 
2002) and/or being small for GA (SGA) (Schothorst & Engeland, 1996), low 
socioeconomic status (SES) (Jones, Champion & Woodward, 2013) and low parental level 
of education (Kerstjens, et al., 2011).  
 

Regarding the effect of a PT birth on behaviour, Johnson and Marlow (2011) coined the 
term “preterm behavioural phenotype”, which they describe as “characterized by an 
increased risk for symptoms and disorders associated with inattention, anxiety and social 
difficulties” (p. 1). Additionally they describe how children born PT in general have more 
internalising (e.g. not interacting with others, feeling sad) than externalising (e.g. fighting, 
impulsive behaviour) problems, although externalising problems are more common for 
children with lower GA (Johnson & Marlow, 2011). Some behavioural problems of 
children born PT, such as attention problems, social problems and problems in general, 
have been shown to associate with the child’s cognitive ability, with lower scores on 
Wechsler Intelligence Scale for Children, third edition, correlating with higher ratings on 
Child Behavior Checklist (CBCL) (Fan, Portuguez & Nunes, 2013). 
 

Behavioural problems, measured by CBCL, have been shown to change over time, with an 
increase in internalising problems and a decrease in externalising- and total problems 
(Bongers, Koot, van der Ende & Verhulst, 2003). The same pattern has not been found for 
children born PT. Schothorst and Engeland (1996) investigated the stability of 
behavioural problems over time using CBCL and found that the stability of behavioural 
problems was high, with ratings on the CBCL not changing much from middle childhood 
to adolescence within the PT group, especially for children born very preterm (VPT) and 
children born SGA (Schothorst & Engeland, 1996). To our knowledge, the stability of 
behavioural problems for children born PT has not been further investigated, and has 
never been investigated from childhood to middle childhood.  
 
Subsequently, the main aim of this study was to investigate the stability of behavioural 
problems of children born PT and possible associations both between behavioural 
problems and cognitive ability and between parents’ level of education and birth status. 
Based on previous research findings, we hypothesised that the PT group will have more 
behavioural problems than the control group as well as lower cognitive ability. Specific 
questions are based on aforementioned hypotheses. Do children born PT and children 
born FT differ in cognitive ability, behavioural problems and change in behavioural 
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problems over time? What associations are there between the parents’ level of education 
and birth status?  
 

Method 
 

The participants were all selected from an ongoing, longitudinal research project at the 
Department of Psychology, Umeå University: “The relation between sensory-motor, 
behaviour functioning and brain development in preterm born children” (Registration 
No: 2011-179). The study group had to be born before GW 37 at the University Hospital 
of Umeå. The control group was recruited from the hospital birth register by selecting a 
term, normal birth weight child who was born at the same hospital, of the same gender, 
and nearest in birth date (7 days) to the index child born PT. All participants had to be 
free of any known developmental or neurological disorders at the project onset (L. 
Rönnqvist, personal communication, September 2, 2015). 

Participants 

The sample of this study consisted of 37 children, all attending regular schooling (L. 
Rönnqvist, personal communication, September 2, 2015). Participants in this study had 
to have outcomes from the parents’ CBCL ratings when tested at both the age of 3-4 as 
well as 7-8 to be included. Out of the 37 participants 19 children were born PT (GA 22- < 
35) and 18 were age-matched controls born FT (GA 38 - 42). The PT children were further 
divided into two groups, one VPT group (GA < 30) and one moderately preterm group 
(MPT) (GA > 30). One of the children born PT was classified as small for gestational age 
(SGA) (≥2 SD below the mean). All children belonged to Caucasian ethnicity. See Table 1 
and 2 for detailed group descriptions. 
 
 

Table 1. Participants divided by group 

       GA   BW 

Group N Male/Female M SD Min - Max   M SD Min - Max 

PT 19 15/4 30.3 3.61 25.3 - 34.4   1534 638.72 719 - 2425 

FT 18 12/6 40.1 .73 38.1 - 41.1   3562 402.95 2910 - 4560 

Note; PT, Preterm; FT, Full term; GA, Gestational Age; BW, Birth Weight. 
 
 
 Table 2. Participants divided by subgroups 

     GA   BW 

Group N Male/Female M SD Min - Max   M SD Min - Max 

VPT 8 7/1 26.50 1.83 25.29 - 29.86  900.75 212.36 719 - 1297 

MPT 11 8/3 33.01 1.19 31.29 - 34.43  1994.91 385.08 1154 - 2425 

FT 18 12/6 40.06 .73 38.14 - 41.14  3561.94 402.95 2910 - 4560 

Note: VPT, Very Preterm; MPT, Moderately Preterm; FT, Full term; GA, Gestational Age in weeks; 
BW, Birth Weight. 
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Procedure and materials 

Medical records of the mother were assessed to determine the child’s GA and BW. 
Problematic behaviour was assessed by the use of CBCL (parents ratings) at two time 
points, when the child was between 3- and 4-years of age (M = 4.13) and between 7- and 
8-years of age (M = 7.59). In this study the children were rated by their parents. The 
ratings were entered into the CBCL computer programme independently by both authors 
to increase inter-rater reliability (concordance = 1.0). Cognitive ability was tested using 
Wechsler Intelligence Scale for Children, fourth edition (WISC-IV) when the children 
were 7- to 8-years old. Parental education and Svensk UtbildningsNomenklatur (SUN) 
code was collected when the children were tested at 4-years of age. 
 

Child Behavior Checklist (CBCL) is the most commonly used form for describing a child's 
problems and social ability (Albores-Gallo, 2007). It exists in two versions, both 
investigating problematic behaviour; one for children 1.5 – 5-years and one for children 
6 – 18-years. For this study the Swedish versions of CBCL were used. CBCL 6-18 consists 
of 118 items (Socialstyrelsen, 2015) while 1.5–5 consist of 99 items (Achenbach, 2015). 
In the CBCL, parents, other relatives and/or guardians rate the child's strengths, 
weaknesses and worrying behaviour answering statements with the alternatives 0-2 (not 
true - very/often true). The respondent rates the child based on the last 6 months 
(Achenbach & Rescorla, 2004). T-scores for the ratings are calculated based on the child’s 
sex and age. T-scores above 69 are in the clinical range and scores between 65-69 are in 
the borderline range. The CBCL behavior assessment rating scale is standardised and 
validated and Swedish age-specific norms have been established (e.g., Achenbach, 1991; 
Bohlin & Janols, 2004). Both CBCL 1.5 – 5 and CBCL 6 – 18 have been shown to have good 
reliability (r = .85 and r = .90, respectively) and discriminant validity (p < 0.1) (Achenbach 
& Rescorla, 2004). The DSM-scales have been shown to have good reliability (α = .71 to α 
= .89) and validity in a Hawaiian sample, which is also a part of a Western country 
(Nakamura, Ebesutani, Bernstein & Chorpita, 2009).  
 
CBCL 1.5-5 contains seven syndrome scales, six of which are divided into two broadband 
scales (see Table 3) (Ivanova, et al., 2010). CBCL 1.5-5 also includes a Stress problems 
scale and five DSM-oriented scales: Anxiety problems, Attention Deficit/Hyperactivity 
Disorder (ADHD) problems, Depressive problems, Autism spectrum problems and 
Oppositional defiant problems. All items in CBCL 1.5-5 are included in a Total problems 
scale, except for a Language Development Survey used to investigate the child’s word 
combinations and vocabularies (Achenbach, 2015).  

 

CBCL 6-18 contains eight syndrome scales, five of which are divided into two broadband 
scales (see Table 4). CBCL 6-18 also consist of six DSM-oriented scales; Affective 
problems, Anxiety problems, Attention Deficit/Hyperactivity Problems (ADHD), Conduct 
problems, Oppositional defiant problems and Somatic problems. All problem items in the 
form are included in a Total Problems scale (Achenbach & Rescorla, 2004). CBCL 6-18 has 

Table 3. CBCL 1.5-5  

Broadband 
scales 

 
Internalizing  Externalizing  

Syndrome 
scales 

Anxious/ 
Depressed 

Withdrawn 
Somatic 

complaints 
Emotionally 

reactive 
 

Aggressive 
behavior 

Attention 
problems 

Sleep 
problems 



8 
 

three competence subscales: Activity, Social and School. The competence subscales 
assess the child's social abilities, school performance and participation in activities 
(Kyhle-Westermark & Sallnäs, 2004).  
 

 

The Swedish version of the cognitive ability assessment WISC-IV (Wechsler, 2007) was 
used to measure the children’s intellectual ability. WISC-IV is a standardised test (M = 
100, SD = 15) that provides a reliable measure of the child’s general cognitive level within 
the normal distribution, a Full Scale IQ (FSIQ). The test consists of ten core- and five 
supplemental subtests divided into four indices: Working Memory Index (WMI), 
Processing Speed Index (PSI), Verbal Comprehension Index (VCI) and Perceptual 
Reasoning Index (PRI) (Socialstyrelsen, 2013). The WMI consists out of the two subtests: 
Digit Span, Letter-Number Sequencing, and one supplemental: Arithmetic. The PSI 
consists out of two subtests: Symbol Search, Coding, and one supplemental: Cancellation. 
The VCI consists out of three subtests: Vocabulary, Similarities, Comprehension, and two 
supplemental: Word Reasoning, Information. The PRI consists out of three subtests: 
Picture Concepts, Block design, Matrix Reasoning, and one supplemental: Picture 
Completion (Smedler & Tideman, 2009). The WMI assess the child’s ability to memorise 
new information temporarily and manipulate that information to perform some 
operation. PSI assess the ability to quickly skim, discriminate between and order visual 
information. VCI assess the ability of verbal comprehension and reasoning. PRI assess the 
ability to by means of visual-spatial and visual-motor skills create ways to solve the 
problem and then try them out.  (Lezak, Howieson & Loring, 2004).  
 

To evaluate the parents’ level of education SUN was used. SUN is a classification system 
that aggregates education into larger groups. The system was first developed in the late 
1960’s by Statistics Sweden (SCB) and is since then used as a key index in Swedish official 
statistics. SUN was revised 1998-1999 and the current version SUN 2000 is the national 
standard. SUN 2000 is based on two hierarchical modules, Level of education and Fields 
of Education. Level of Education module is defined by which educational level the person 
has been studying at, for how many years in total and if the education was vocational or 
of general type. Fields of Education module is defined by rough and specified 
measurements and adjusted to the International Standard Classification of Education 
(ISCED 97). It indicates a person’s main work orientation and specialisation (Statistics 
Sweden, 2000). 
 

Statistical Analyses 

IBM SPSS Statistics 21 was used for all statistical analyses. A pre-set alpha level of 0.05 
was used for all analysis. Due to the different number of items in CBCL 1.5-5 and CBCL 6-
18, T-scores were used for all CBCL scales. CBCL scales included in the analyses were: 
Internalizing problems at 4- and 8-years, Externalizing problems at 4- and 8-years, Total 
problems at 4- and 8-years, and the DSM-scales: Depressive problems at 4-years, Autism 
spectrum problems at 4-years, Affective problems at 8-years, Anxiety problems at 4- and 

Table 4. CBCL 6-18  

Broadband 
scales 
 

Internalizing 

 

Externalizing   
 

Syndrome 
scales 

Anxious/ 
Depressed 

Withdrawn/ 
Depressed 

Somatic 
complaints 

Aggressive 
behavior 

Rule-
breaking 

Attention 
problems 

Thought 
problems 

Social 
problem 
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8-years, ADHD problems at 4- and 8-years, Conduct problems at 8-years, Oppositional 
defiant problems at 4- and 8-years and Somatic problems at 8-years. WISC-IV variables 
used: FSIQ, WMI, PSI, VCI and PRI. Pearson product-moment correlation coefficient was 
used for all correlation analyses. Paired-samples t-tests were conducted to evaluate the 
impact of age on the children’s CBCL scale ratings. Independent samples t-tests were 
conducted to compare the CBCL scale ratings for the PT and FT groups, to compare WISC-
IV performance of children born PT and FT as well as to compare SUN for the PT and FT 
groups. Longitudinal CBCL data were submitted for statistical analyses using a 2 (alt 3) 
(FT/PT alt FT, VPT, MPT) x 2 (age: at 4-y, 8-y) repeated measures ANOVA for each DSM 
outcome variable, in order to investigate the interaction between age and group. Age 
effect was also evaluated in order to investigate changes over time within groups. One-
way ANOVA was used to compare differences between the groups VPT, MPT and FT for 
CBCL DSM scales measured at one time point and SUN. Muijs’ (2004) definitions were 
used to describe the correlations: < .1 = weak; < .3 = modest; < .5 = moderate; < .8 = strong; 
≥ .8 = very strong. 
 
Ethical procedures 

This study is a part of a larger longitudinal study which includes both the mother’s and 
the child’s personal data and medical records. This study has in accordance with the 
Helsinki declaration undergone an extensive ethical procedure, which was approved by 
the Umeå Regional Ethical Board (Registration No: 05-104M, §100/05) before data 
collection. The aim of our study lies within the approval of the PREM-study. The data was 
held confidential in line with the Personal Data Act (PuL), which is a Swedish law that 
aims to prevent violations of personal integrity (Justitiedepartementet, 2006). 
 
 

Results 
 

The CBCL scales Total problems, Externalizing problems, Internalizing problems and all 
DSM scales were checked for normal distribution (+ / - 2 kurtosis and skewness). The 
scales that were not normally distributed were transformed using Box-Cox 
transformation (Osborne, 2010).   
 

Behaviour 

The mean (M) and standard deviation (SD) of the CBCL parent ratings are presented by 
group in Table 5, Table 6.1 and 6.2. 
 
Table 5. Mean and standard deviation of T-scores on CBCL broadband scales at 4- and 8-years 

Group 
Internalizing 

4-years 
Externalizing 

4-years 
Total Problem 

4-years 
Internalizing 

8-years 
Externalizing 

8-years 

Total 
Problems 
8-years 

PT M 39.21 38.26 38.63 49.68 45.89 44.89 

SD 9.97 8.63 9.28 11.28 9.90 13.02 

FT M 42.17 40.17 40.28 50.28 46.39 47.83 

SD 7.99 5.58 6.28 5.68 7.85 5.62 

Note; PT, Preterm; FT, Full term 
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Table 6.1. Mean and standard deviation of T-scores on CBCL DSM scales at 4-years 

Group 
Anxiety 

problems 
ADHD 

problems 
Oppositional 

defiant problems 
Depressive 
problems 

Autism spectrum 
problems 

PT M 50.58 50.89 50.37 51.79 51.58 

SD 1.26 2.28 .68 4.33 2.85 

FT M 52.39 50.44 50.44 52.72 52.00 

SD 4.88 .62 .78 5.41 4.24 

Note; PT, Preterm; FT, Full term 
  
Table 6.2. Mean and standard deviation of T-scores on CBCL DSM scales at 8-years 

Group 
Anxiety 

problems 
ADHD 

problems 
Oppositional 

defiant problems 
Affective 
problems 

Conduct 
problems 

Somatic 
problems 

PT M 50.89 52.79 53.42 53.58 51.47 55.16 

SD 4.82 4.30 6.20 6.41 4.54 7.38 

FT M 52.39 53.28 51.67 51.89 51.72 55.56 

SD 3.27 4.38 2.25 2.81 2.37 6.44 

Note; PT, Preterm; FT, Full term 

 

No significant differences were found between the PT and FT group for any of the CBCL 
broadband scales nor for any of the CBCL DSM scales. For the grouping related to the 
children’s prematurity status; VPT, MPT and FT, no significant differences were found for 
any of the CBCL broadband scales. For the CBCL DSM scales there was a significant 
difference between the groups on DSM Affective problems at 8-years, F(2, 34) = 3.56, p = 
0.040, ηp2 = .173. Post hoc comparisons using the Scheffé test indicated that the mean DSM 
Affective problems rating was significantly different between the VPT group (M = .56, SD 
= .38) and the MPT group (M = .16, SD = .28), with the VPT group having higher scores. 
The FT group (M = .33, SD = .32) did not differ significantly from either the VPT or MPT 
group. The other CBCL DSM scales did not differ significantly between the three groups. 
 

There was a significant increase in parents’ ratings from 4- to 8-years of age for the entire 
sample on the CBCL broadband scales Total problems, t(36) = -4.70, p < .001, 
Externalizing problems, t(36) = -5.03, p < .001 and Internalizing problems, t(36) = -6.90, 
p < .001. There was a significant decrease in parents’ ratings from 4- to 8-years of age for 
the entire sample on the CBCL DSM scale Anxiety problems, t(36) = 6.17, p < .001. When 
including all children there was no significant difference from 4- to 8-years of age on the 
other CBCL DSM scales. 
 

There was a significant difference between the PT and FT group in changes on the DSM 
Anxiety problems ratings from 4- to 8-years of age, F(1, 35) = 4.16, p = .049, ηp2 = .106. 
Figure 1 shows the change in ratings for the two groups. The PT and FT group did not 
significantly differ on change in ratings on any other CBCL scale. For the groups VPT, MPT 
and FT there was a significant main interaction effect of age and group on the DSM 
Oppositional defiant problems scores from 4- to 8-years of age, F(1, 34) = 3.61, p = .038, 
ηp2 = .175, with ratings for the VPT group increasing and ratings for the MPT and FT group 
decreasing. Post hoc comparisons using the Scheffé test indicated that there was no 
significant difference between the groups. Figure 2 shows the change in ratings for the 
three groups. For the other CBCL broadband and DSM scales there were no significant 
differences in change over time between the VPT, MPT and FT group. 
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Figure 1. Normalized DSM scale of parent Anxiety problem ratings as a function of groups; PT, FT 

and age; 4- and 8-years. Note: The vertical lines denote ±0.95 confidence interval.   

 

 

Figure 2. Normalized DSM scale of parent Oppositional defiant problem ratings as a function of 
groups; VPT, MPT, FT and age; 4- and 8-years. Note: The vertical lines denote ±0.95 confidence 
interval.  
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Cognitive performance 

The mean and standard deviation of WISC-IV test outcomes are presented by group in 
Table 7. 
 
Table 7. Mean and standard deviation of WISC-IV 

 PT  FT 

 M SD  M SD 

VCI 95.53 9.32  104.50 10.04 

PRI 102.89 14.40  113.89 9.06 

WMI 87.37 11.81  93.39 11.08 

PSI 91.42 13.45  90.67 10.40 

FSIQ 94.16 10.52  103.00 10.56 

Note: WISC-IV Scales: VCI, Verbal Comprehension Index; PRI, Perceptual Organization Index; WMI, 
Working Memory Index; PSI, Processing Speed Index; FSIQ, Full Scale IQ. M = 100. 

 

There were significant differences between the PT and FT groups for the WISC-IV scales 
PRI, t(35) = -2.76, p = .009, VCI, t(35) = -2.82, p = 0.008, and FSIQ, t(35) = -2.55, p = 0.015, 
with the PT group having lower scores. No significant differences were found between 
the two groups on WMI, t(35) = -1.60, p = .119, or PSI, t(35) = .19, p = .850. Within the PT 
group, children born VPT were found to have lower scores than the children born MPT 
on the WISC-IV scales VCI, t(17) = -2.356, p = .031, and FSIQ, t(17) = -2.266, p = .037. 
 

Cognition and behaviour 

WMI and FSIQ had no significant correlation with any of the CBCL scales. PSI was 
significantly correlated with two CBCL scales; a moderate negative correlation with both 
Total Problems at 8-years, r(35) = -.37, p = .024, and the DSM scale Conduct problems at 
8-years, r(35) = -.33, p = .049, meaning that lower scores on PSI indicated higher scores 
on the CBCL scales. VCI was significantly correlated with one CBCL scale; a moderate 
positive correlation with Internalizing problems at 4-years, r(35) = .35, p = .036, meaning 
higher scores on VCI related to higher scores on Internalizing problems at 4-years. PRI 
was significant correlated with three CBCL scales; a moderately positive correlation with 
Externalizing at 4-years, r(35) = .45, p = .005, Total Problems at 4-years, r(35) = .33, p = 
.044, and the DSM scale Oppositional defiant problems at 4-years, r(35) = .41, p = .012. 
For all of the correlations, higher scores on PRI related to higher scores on the CBCL 
scales. 
 

SUN and birth status 

The variables SUN and Years of education showed a significant correlation for both the 
mothers, r(32) = .83, p < .001, and the fathers, r(31) = .95, p < .001, with a higher SUN 
relating to more years of education. Thus, we only used SUN for the analyses in this study. 
There was a significant difference between the PT and FT groups in regards to maternal 
SUN, t(25) = -2.44, p = .022, with the mothers in the PT group having lower SUN. For the 
VPT, MPT and FT groups there were also a significant difference in regards to maternal 
SUN, F(2, 33) = 4.41, p = .021, ηp2 = .221. Post hoc comparisons using the Scheffé test 
indicated that the mean maternal SUN was significantly different between the VPT group 
(M = 50.78, SD = 2.16) and the FT group (M = 39.25, SD = 3.24) with the mothers to the 
VPT children having a lower SUN. The MPT group did not, however, differ significantly 
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from either the VPT or MPT group. There was no significant difference regarding paternal 
SUN between any of the groups. 
 
 

Discussion 
 

The main aim of this study was to investigate the stability of behavioural problems of 
children born PT and possible associations both between behavioural problems and 
cognitive ability and between parents’ level of education and birth status. Based on 
previous research findings, we hypothesised that the PT group will have more 
behavioural problems than the control group as well as lower cognitive ability. Specific 
questions are based on aforementioned hypotheses. Do children born PT and children 
born FT differ in cognitive ability, behavioural problems and change in behavioural 
problems over time? What associations are there between the parents’ level of education 
and birth status?  
 

Do children born PT and children born FT differ in cognitive ability, behavioural 
problems and change in behavioural problems over time? 

The outcomes from this study confirmed that general cognitive ability does associate with 
GA. Children born PT were found to have a lower general cognitive ability than children 
born FT, hence in concurrence with previous findings (Wolke & Meyer, 1999). Thus, we 
found that GA associates with both perceptual organisation and verbal comprehension, 
with the PT group performing worse on perceptual organisation and verbal 
comprehension than the FT group. Within the group of children born PT, those born VPT 
(GA < 30) performed lower on verbal comprehension and general cognitive ability than 
children born MPT (GA > 30). This may not be surprising since a lower GA is a risk factor 
for negative outcomes (Eryigit-Madzwamuse & Wolke, 2015, Johnson & Marlow, 2011).  
 

This study could not confirm previous findings that lower cognitive ability associates 
with a higher level of behavioural problems in general (Fan, Portuguez & Nunes, 2013). 
Instead, this study found that a lower cognitive ability associates with lower ratings of 
behavioural problems in several sub levels. Thus, low verbal comprehension at eight 
years indicates less internalising problems at the age of four years. Less problems in 
general, less externalising problems and less oppositional defiant problems at the age of 
four associates with lower perceptual organisation at the age of eight. The reason for this 
could be that lower cognitive abilities do not have the same adverse effect on behavioural 
problems since the children have not yet started school at the age of four. Processing 
speed at the age of eight, however, associates with behavioural problems in that a lower 
processing speed indicates more problems in general and more conduct problems, both 
at eight years. This is in line with our reasoning that lower cognitive abilities have an 
adverse effect on behavioural problems when the children attend school.  
 

Contrary to previous findings (Johnson & Marlow, 2014), children born PT were not 
found to have higher ratings of behavioural problems than children born FT and 
behavioural problems did not evidently correlate with GA. There is, however, a difference 
between the VPT-, MPT- and FT groups on affective problems at eight years. The VPT 
group was found to have the highest ratings of affective problems. This result is in line 
with previous findings (Johnson, 2007; Anderson & Doyle, 2008). It is, however, worth 
mentioning that most of the rated behavioural problems are below clinical and borderline 
range. Regarding the “preterm behavioural phenotype”, described by Johnson and 
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Marlow (2011), such classification cannot be confirmed from the present study 
outcomes. The children born PT did not differ from the control group in neither anxiety- 
nor internalising problems. Additionally, and contrary to their findings (Johnson & 
Marlow, 2011), the children born VPT did not on average show more externalising 
problems than the children born neither MPT nor FT.  
 

Our hypothesis that the PT group will show more behavioural problems than the control 
group as well as show lower cognitive ability is supported in that the PT group showed, 
on average, lower cognitive abilities than the FT group. Children born PT have however 
no more behavioural problems than children born FT, thus not supporting our 
hypotheses. One reason for this may be that our sample, with one exception, consists of 
children not born small for GA (SGA). Being SGA has been shown to be a risk factor for 
behavioural problems (Schothorst & Engeland, 1996). Another explanation might be that 
the sample in our study consists of children in families with relatively high levels of 
education, seeing as previous research has found that low parental education is a risk 
factor for children born PT (Kerstjens, et al., 2011). It is also possible that the children 
born PT included in our study generally have less behavioural problems than usually 
described from studies where children with different neurodevelopmental deviations or 
brain pathology (e.g., intraventricular haemorrhage or periventricular leukomalacia) are 
included. Additionally, due to the care of children born PT in Sweden being at the 
forefront according to international evaluations (The EXPRESS Group, 2009), 
behavioural problems will possibly be less frequent for the children included in the 
present study.  
 
In accordance with previous findings (Bongers, et al., 2003), the entire sample increased 
in amount of rated internalising problems from four to eight years of age. In contradiction 
to the research previously cited, however, the children also increased in amount of 
problems in general and externalising problems from four to eight years of age. Among 
the problems associated with DSM syndromes, only anxiety problems changed evidently 
over time with the amount of rated problems decreasing from four to eight years of age. 
This finding is also discrepant from the findings by Bongers, et al. (2003) where the 
children increased in anxiety problems. One of the reasons for the disparities between 
our study and the aforementioned one could be the number of years that has passed 
between these studies. It is possible that children in the present day have more, or a 
different type, of behavioural problems at the age of eight than they did at the time when 
Bongers, et al. (2003) conducted their study. The disparities of findings could also be a 
result of the cultural differences between the two countries where the research was 
conducted (Sweden and the Netherlands).  
 

Regarding the differences between groups in change of behavioural problems over time, 
our results indicate a difference between the PT- and FT group in change of anxiety 
problems. The amount of rated anxiety problems decrease more from four to eight years 
of age for the FT group than for the PT group, which have a more consistence level of 
rated anxiety problems. This result is in accordance with previous research describing 
that behavioural problems are generally more consistent for children born PT than for 
children born FT (Schothorst & Engeland, 1996). When taking the PT subgroups VPT and 
MPT into account, an interaction effect was found as regards to age and group in the 
ratings of oppositional defiant problems but no evident difference between the groups. 
Children born MPT and FT tend to decrease in the amount of rated oppositional defiant 
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problems while they are seemingly stable for children born VPT (see figure 3). There is, 
however, a large variability shown within the three groups. The VPT group has a higher 
variance in oppositional defiant problems. The MPT group have a large variance at four 
years of age but not as large at eight years of age while the FT group have the least 
variance of oppositional defiant problems. The large variance may have had an effect on 
our results. 
 

With the exception of oppositional defiant problems and anxiety problems, our results 
show no evident differences between the children born PT (or VPT/MPT) and FT on 
stability of behavioural problems, which is not in accordance with previous findings 
(Schothorst & Engeland, 1996). The reason for most behavioural problems not differing 
between the groups could be that there is no difference in stability for most types of 
behavioural problems between children born PT and children born FT. It could, however, 
also be an effect of the high variability within the groups. The variability of behavioural 
problems for children born PT lies outside the aim of this study but it could be an 
interesting topic for future research. 
 

What associations are there between the parent’s level of education and birth 
status? 
Mothers of children born PT have lower levels of education compared to mothers of 
children born FT. This finding indicates that a lower maternal level of education may 
constitute a higher risk for a preterm birth. Such relations have also been described in 
previous research (Morgen, Bjørk, Andersen, Mortensen & Andersen, 2008). Thus, such 
a pattern of increased risk could be caused by various conditions such as stress, nutrition, 
working hours and/or related to socio-economic background. The relationship could, 
however, be the opposite. Having a child born PT may result in less time and/or energy 
for the parents to attend higher education. The difference between the groups could also 
be an effect of underlying factors that affect both maternal level of education and a PT 
birth. Paternal level of education, which has previously also been described to have a 
slight effect on the risks of preterm birth (Morgen, et al., 2008), did not differ between 
any of the groups. The reason for these non-existing differences in our study may be the 
small sample size and/or their relatively high and consistent level of education in our 
sample.  
 

Strengths and limitations 

One of the main limitations of this study is the relatively small sample. Consequently, low 
statistical power may have had an impact on our results, especially when dividing the PT 
group into subgroups. The generalisability of these results can also be questioned due to 
the sample’s homogeneity. This sample consists of a group of solely Caucasian children 
and mostly boys. The sample is not representative of the general population, although 
premature birth is more common among boys (Ingemarsson, 2003). In addition, data was 
transformed so that parametric tests could be used. This may have had an effect on the 
results, however, the differences between pre- and post-transformed data were marginal. 
 
Our findings of the behaviour rating outcomes are primarily based on parents’ ratings of 
their child’s behavioural problems. Achenbach, McConaughy and Howell (1987) showed 
that parents’ and children’s ratings are discrepant and only associate to a small degree. 
Ratings are, however, more corresponding when the child is between six and eleven years 
old (Achenbach, McConaughy & Howell, 1987). Kraemer, et al. (2003) suggests that you 
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need at least three informants to reliably describe any characteristic of a child. Only using 
parents’ ratings could mean that we have not gotten the whole picture. Even though 
parents’ ratings are still relevant we recommend using additional sources for information 
in future studies to further examine behavioural problems in children born PT.  
 
Despite the limitations, this study has several strengths making it a valuable addition to 
the knowledge base on the effects of a PT birth. The data was collected using validated 
and well-used instruments and the statistical analyses were conducted with precaution, 
making the results more reliable. The effects of a PT birth on behaviour for children 
between four to eight years of age have, to our knowledge, not been investigated before. 
While most studies so far is cross sectional, this longitudinal study gives us a broader 
insight into the effects of a PT birth on changes in behavioural problems from childhood 
to middle childhood. Additionally, the exclusion criteria for the sample of the ongoing 
study were known specific disorders such as brain injury and Cerebral palsy. This criteria 
made it possible for us to investigate the effect of the premature birth itself. However, 
disorders such as brain injury are common among children born PT (Volpe, 2009), which 
is important to note when comparing this study with studies that do not have the same 
exclusion criteria. 
 

Conclusion 

In line with previous findings this study confirmed a negative effect of a PT birth on 
cognitive ability. No differences, however, were found between PT and FT born children 
on amount of behavioural problems. In most areas of behavioural problems we found no 
differences in change over time between the groups, which may be explained by the 
relatively large variance that is most apparent for the PT group. We found that mothers 
of children born PT  had a lower level of education than mother of children born FT. As 
the numbers of children surviving a PT birth rises it is increasingly important to examine 
both the short- and long term effects of being born PT. In addition, as the care of these 
children improves extensively, the research outcomes from decades ago may not be 
relevant for comparisons with today’s outcomes. This study highlights the importance of 
keeping up-to-date with the continuous change of neurodevelopmental and behavioural 

problems for children born PT as well as the need to further investigate the effects of 
preterm birth per se.   
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