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Abbreviations 

 
GW:   Gestational weeks 

GA:  Gestational age 

FT:   Full term 

PT:  Preterm 

M-PT:  Moderately preterm 

V-PT:  Very preterm 

E-PT:   Extremely preterm 

SGA:  Small for Gestational Age 

PA:  Parent 

WISC-IV:  Wechsler Intelligence scale for Children, Fourth edition 

CBCL:  Child Behaviour Checklist 

EHI:   Edinburgh Handedness inventory 

FIQ:  Full Scale Intelligence Quotient 
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ASSOCIATIONS BETWEEN GESTATIONAL AGE, PHYSICAL ACTIVITY AND 
COGNITIVE FUNCTIONING AMONG CHILDREN IN EARLY SCHOOL AGE 

 
Linnéa Granström & Andrea Rudberg 

 
 

The aim of this study was to examine differences and associations concerning physical 
activity and cognitive functioning among children born preterm in comparison to those born 
full term. The sample consisted of 130 children at early school age (mean = 7.8 years), born 
at a gestational age (GA) of 23 - 42 weeks, and categorized into three groups; children born 
full term (GA 39 - 42), moderately preterm (GA 34 – 36) and very preterm (GA 23 - 33). 
Physical activities were perceived from parents’ ratings by use of the Child behaviour 
checklist (CBCL), and cognitive functioning by WISC-IV. Results showed that children 
born moderately preterm performed comparable to children born full term, both regarding 
physical activity ratings and cognitive performance. Children born very preterm were found 
to have significantly poorer full scale IQ, lower physical performance, fewer sport activities, 
and were less lateralized, in comparison to both children born full term and those born 
moderately preterm. Conclusion: a very preterm birth seems to generate long-term effects 
on physical activities, sport performance and cognitive functioning. Thus, more focus 
should be paid to children born at a very low GA to identify early deviations and to provide 
interventions to improve cognitive functioning and enhance physical performance; also in 
contexts other than sport activities. 

 
Syftet med denna studie var att undersöka skillnader och samband mellan fysisk aktivitet 
och kognitivt fungerande inom gruppen för tidigt födda barn och i jämförelse med 
fullgångna barn. Urvalet bestod av 130 barn i tidig skolålder (medel = 7.8 år), födda i 
gestationsålder (GA) mellan 23 – 42 veckor kategoriserade i tre grupper; fullgångna barn 
(GA 39 – 42), moderat förtidigt födda (GA 34 – 36) och mycket förtidigt födda (GA 23 – 
33). Fysisk aktivitet undersöktes utifrån föräldrars skattning genom användande av Child 
behaviour checklist (CBCL) och kognitivt fungerande utifrån WISC-IV. Resultaten visade 
att de moderat för tidigt födda barnen presterade jämförbart med de fullgångna barnen både 
vad beträffar fysisk aktivitet och kognitivt fungerande. De mycket för tidigt födda barnen 
visade sig ha signifikant sämre fullskale-IQ, lägre sportsliga prestationer, färre antal sporter 
och var mindre lateraliserade, jämfört med både de fullgångna barnen och de moderat 
förtidigt födda. Slutsats: en mycket förtidig födsel tycks generera långvariga effekter på 
fysiska aktiviteter, sportsliga prestationer och kognitivt fungerande. Således bör större fokus 
läggas på barn födda med en mycket låg GA för att identifiera tidiga avvikelser och 
tillhandahålla interventioner för att förbättra kognitivt fungerande och stimulera/förhöja 
fysiska prestationer; även i andra kontexter än sportsliga aktiviteter. 
 

The fact that physical activity has positive effects regarding a health perspective has 
been frequently proven (e.g., Chaddock-Heyman, Hillman, Cohen, & Kramer, 2014). The 
authors stress that physical exercise benefits both the structure of the brain as well as its 
functioning regarding cognitive skills and school performances. Additionally, studies have 
shown that children born preterm (PT) are at higher risk for developing deficits to their 
cognitive functioning and poorer intermuscular coordination as a result of their generally low 
birth weight (e.g., see Hebestreit & Bar-Or, 2001, for a review). 

A PT birth is defined as a pregnancy that has not completed 37 gestational weeks 
(GW) (e.g., Saigal & Doyle, 2008). Different subgroups of children born PT are defined by 
the child’s gestational age (GA), by means of the number of completed weeks and days of 
pregnancy. The majority of preterm births have been shown to occur between 32 and 37 GW. 
The studies included in the review by Saigal and Doyle (2008) refer to these births as 
moderately or late preterm (M-PT). Only a smaller number of pregnancies end before 32 GW 
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and are referred to as very preterm births (V-PT), or an extremely preterm birth (E-PT; < 27 
GA).  

The neonatal- and perinatal care in Sweden is cutting edge when it comes to 
knowledge and medical care of children born extremely premature (Olhager & Norman, 
2015). In total 95.912 children were born in Sweden year 2014 and 5.8 % of these children 
were born premature (Graviditetsregistret, 2014). In an on-going longitudinal study that 
started 2004 (Extremely preterm infants in Sweden study - EXPRESS), researchers collected 
data from 1011 (.033 % of all births between the years 2004 - 2007) children that were born 
before 27 GW (Olhager & Norman, 2015).  Of these 1011 children, 707 were born alive, 638 
were given neonatal care and, of these, 497 (77.9 %) survived.     

Thanks to the rapid development of neonatal care and medical technical 
improvements, survival rates among children born PT have increased. Despite this, research 
has shown that these children, and especially those born V-PT/E-PT, are at greater risk for 
long-term medical, cognitive, social and psychological problems and limitations compared to 
children born after 37 completed GW (Hebestreit & Bar-Or, 2001). A follow-up study in 
Sweden (EXPRESS) reported that 11 % of children born before 27 GW showed some kind of 
neuro-developmental disability, such as severe cognitive development delay (8.6 %), cerebral 
palsy (7.0 %) and blindness (.88 %) (Olhager & Norman, 2015). Several studies have reported 
behavioural and mental problems (e.g. Whitfield, Eckstein Grunau, & Holsti, 1997) and an 
increasing risk for hyperactivity among children born PT (e.g. Lindström, Lindblad, & Hjern, 
2011). Additionally, problems with motor coordination and control may persist into 
adolescence (de Kieviet, Piek, Aarnoudse-Moens, & Oosterlaan, 2009). Studies also show 
that cognitive deficits (Litt et al., 2012) and behavioural problems can persist through 
childhood and into adolescence and comprise in intra-relations (Loe, Lee, Luna, & Feldman, 
2011). 

Furthermore, it has been found that the regions of the brain that control complex 
cognitive functions develop rapidly during the last weeks of pregnancy (Poggi Davis et al., 
2011). Thus, increasing gestational age has been shown to have positive long-term influences 
on the structure and function of the nervous system. Additionally, the lungs are one of the 
organs that are most susceptible to consequences of PT birth since the lungs are not fully 
developed until after 32 weeks of gestation (Saigal & Doyle, 2008). 
 Recent research has shown that children born PT tend to, and in higher degrees, 
choose to participate in social and recreational activities than in active-physical and skill-
based activities (Dahan-Oliel et al., 2014a). These findings indicate that participants with 
greater motoric and cognitive deviations had lower participation levels in active-physical and 
social activities. This tendency toward lower participation in active-physical activities is 
based on both the total time spent these activities, as well as the volume (by means of the 
consumption of energy while exercising) of leisure-time physical activity (Kaseva et al., 
2012). Thus, this kind of choice of behaviour may be a result, and/or affected by being born 
PT. This may also be a factor in determining which kind of activities these children 
participate in and their motivation to participate (Dahan-Oliel et al., 2014a). 

Among children born PT with an extremely low birthweight (≤ 1000 g), 
bronchopulmonary dysplasia and/or cerebral palsy; exercise capacity can be limited 
(Hebestreit & Bar-Or, 2001). According to the authors, these limitations have mainly been 
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seen in activities that require good neuromotor coordination. Furthermore, these findings 
indicate that exercise is safe among children with these kinds of deficits as long as precautions 
are taken to avoid exercise-induced bronchoconstriction (Hebestreit & Bar-Or, 2001). 
Considering these factors, the authors argue that children born PT should be encouraged to 
participate in a variety of physical activities at an early age to help facilitate the development 
of skills that can compensate for the variety of problems with intermuscular coordination that 
can occur as an effect of PT birth. A recent study using cognitive testing (WISC-IV) showed 
an association between how effectively children born PT organize their movements 
(Domellöf, Johansson, Farooqi, Domellöf, & Rönnqvist, 2013). The authors found that 
outcomes from full-scale intelligence quotient (FIQ), independently of GA, predict aspects of 
kinematic performance for the children born PT. 

Furthermore, a study investigating functional lateralization in children born PT, 
Johansson, Domellöf and Rönnqvist (2014), showed that only the group of children who were 
born at FT age (38 - 41 GW) demonstrated a clear functional lateralization. This lateralization 
was characterized by smoother movements when using the preferred arm/hand. Children born 
V-PT or E-PT (< 33 GW) was found to have an increasing rate of left-handedness or no clear 
hand preference, in comparison to children born M-PT or FT. Regardless of hand preference, 
children born < 33 GW demonstrated less well organized movements. Accordingly, kinematic 
recordings showed that children born PT with lower scores on WISC-IV also were found to 
have poorer spatiotemporal organization of upper-limb movements (Domellöf et al., 2013).  

Based on previous findings, this study aims to evaluate the relationships and the 
differences between the children born PT in comparison to children born FT concerning the 
amount and kinds of sport- and/or physical activities and their cognitive performance. 
Additionally, we aim to investigate possible differences within the group of children born PT 
based on their GA. One additional question that will be examined is concerning development 
of side specialization, by means of lateralization, in relation to physical activity.   

We hypothesize that children born PT participate less in physical activities than 
children born FT, both as regard to the number of sports, practice and how much time they 
spend on these sports. Additionally, we expect that children born PT will perform sport 
activities less skilfully (based on their parents’ ratings of their sport performance) in 
comparison to children born FT. We expect these differences between the groups to be larger 
depending on degree of prematurity. Furthermore, we expect that children born PT, more 
commonly than children born FT, to choose individual sport activities over team sport 
activities.  

  
Method 

Participants 
 The participants in this study are all included in an ongoing, longitudinal research 
project that aims to investigate neurobiological and psychological development and 
functioning of children born preterm (PT) compared to age-matched children born full term 
(FT) (PI: L. Rönnqvist). All children were born at Norrlands University Hospital in Umeå, 
Sweden. The controls were recruited based on being born at FT (≥ 37:0 GW), having a 
normal birth weight, being born at the same hospital, being of the same sex and being nearest 
in birth date (7 days) for each child born PT. All children, both in the control- and PT group, 
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are placed in regular schooling. The children born PT were in this study divided into 
subgroups based on their gestational age (GA). The present study consists of in total 130 
children (mean age at testing = 7.8 years, range = 6.2 – 8.7 years) that are divided into three 
groups: 33 children born M-PT at GW 34 - 36 (20 boys and 13 girls), 31 children born V-PT 
at GW 23 - 33 (20 boys and 11 girls) and 66 control children (FT) born at 39 - 42 GW (38 
boys and 29 girls). Group characteristics are given in Table 1. 
 

Table 1. Characteristics (Means and SDs) of the participants, group division (FT, M-PT, V-PT) based on GA. 
 

 Born FT 
(N = 66) 

  Born M-PT 
(N = 33) 

  Born V-PT 
(N = 31) 

 

Measures (unit) M SD  M SD  M SD 

GA (GW) 40.3 .96  34.3 .48  28.63 2.8 

BW
*
 (g)  

 
3694.1 409.4   2256.9  

 
469.1  1178.6 

 
488.1 

Born SGA (%) n. a.  n. a.  21.2 n. a.   12.9 n. a. 

Mean age at testing 
(years) 

7.8 .61  7.8 .62  7.7 .6 

Note: GA= gestational age, BW = birth weight, g = grams, FT = full term, M-PT = moderately preterm, V-PT = very 
preterm, SGA = Small for Gestational Age, n. a. = not applicable.  
 

Instruments 
 Wechsler Intelligence Scale for Children® - Fourth Edition (WISC®-IV). WISC-IV is a 
neuropsychological test constructed for children between the ages 6:0 - 16:11. The test is 
constructed to measure the cognitive functioning of children. Data gives information about 
general intelligence as well as different indexes for verbal, perceptual and executive 
functioning. (Pearson, 2003). WISC-IV is a frequently used test in examining cognitive 
functioning and has an internal consistency reliability of .96 for FIQ (Ryan, Glass & Bartels, 
2009). The test used in this study has been translated and standardized to fit Swedish norms. 
 Child Behaviour Checklist (CBCL). CBCL is a questionnaire constructed to measure 
behavioural problems and social competence among children and youths between the ages 6 - 
18. The questionnaire is completed by parents or other legal guardian and data is compared to 
DSM-5 categories (ASEBA, n. d.). Test-retest reliability of CBCL showed a mean rs = .90 for 
competence and empirical based problems scales (ASEBA, n. d.), which is considered a high 
reliability. Additionally, both the content validity, criterion-related validity and the construct 
validity of CBCL have been shown to be accurate.     

This study is using questions from the background data in CBCL, which gives 
information about the child’s physical activity. This background data is calculated as the 
Activities scale of CBCL (ASEBA, n. d.). The Activities scale consists of the parent ratings of 
approximately how much time the child spends as well as how skilfully they perform each 
sport compared to other children of the same age. The parents answer the questions on a scale 
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from 0 - 2. The score “0” being below than average, “1” being average and “2" being above 
average compared to other children at the same age.  

Edinburgh Handedness inventory. Edinburgh Handedness inventory is an instrument 
that is constructed to measure hand preference (Oldfield, 1971) and has been shown to have a 
test-retest reliability of .86 (McMeekan & Lishman, 1975). In this study, data is used from a 
modified version of the instrument designed to fit testing with children (Johansson, Domellöf, 
& Rönnqvist, 2014). The data from the inventory was collected through 6 observations of 
which hand each child used during drawing, using scissors, opening lids, hammering and 
throwing a ball. Each task was repeated five times. The handedness index was calculated by 
the equation (R - L) / (R + L), where R being the right hand and L being the left hand. The 
index ranges from -1, meaning total preference of the left hand to +1 meaning total preference 
of the right hand.    
Procedure 

The design of this study has been a cross-sectional, comparative study to explore 
possible differences between subgroups. The outcome data from WISC-IV and laterality 
index of the children included in this study took part in an ongoing, longitudinal research 
project that all participants are included in. Definitions of subgroups for the children born 
preterm were adopted from the already existing subgroups in the data.  

The parents’ scorings from CBCL were chosen based on relevance for the questions 
investigated in this specific study. This study does not include the Activities scale as a whole 
since this scale also includes other forms of (non-sport) activities such as hobbies or chores. 
The variables how much time spent, sport performance and number of sports were computed 
as means, to describe the child’s participation in physical sport activities. These variables 
were directly based on the questions used in CBCL to preserve the reliability and validity of 
the instrument. A distinction was made between the child’s participation in team- or 
individual sport activities for the purpose of testing our hypothesis.  
Analysis 

Statistical analysis will be made by using SPSS Statistics IBM. Differences between 
groups and subgroups will be examined with chi2 test and one-way ANOVA. ANOVA will be 
followed by a Scheffe post-hoc test. Analysis of associations will be made through 
correlations using Pearson’s correlation coefficient (r). The level of significance has been set 
to .05 for all calculations. 
Ethical considerations 

The research project in which this study is included has been reviewed and approved 
by the Umeå Regional Ethical Board and conducted in accordance with the Declaration of 
Helsinki. The participation in the research project is voluntary and the anonymity is ensured 
by de-coding of data and results. All results from the present study will be presented at a 
group level and no information that can be derived to any one participant will be presented.  
 

Results 
This study began by examining differences between groups (FT, M-PT and V-PT) by 

means of a series of one-way ANOVAs (see Table 2) and chi2 test. Furthermore, associations 
between factors were examined using Pearson’s correlation coefficient (see Table 4). A 
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presentation of means and percentages regarding which type of sport the children prefer, by 
means of subgroup, can be found in Table 3. 

Regarding FIQ based on the WISQ-IV scorings, the one-way ANOVA showed a 
significant main effect for groups FT, M-PT and V-PT; F (2, 104) = 9.46, p <.001, eta2  = .15. 
The Scheffe post hoc test showed that this difference was significant (p < .05) between the 
subgroups FT (M = 102.7) and V-PT (M = 92.3), but neither between FT and M-PT, nor 
between the subgroups M-PT and V-PT (see Table 2).  
 
Table 2. Means and SD within the subgroups (FT, M-PT, V-PT) and the main effect of groups.  

 Born FT 
(N = 66) 

  Born M-PT 
(N = 33) 

  Born V-PT 
(N = 31) 

   Statistics  

Measure M SD  M SD  M SD  F df p 

FIQ (scores) 102.70 10.43  97.18 11.63  92.30 10.44  9.46*** 2, 104 .00 

Sport 
performance 
(PA-ratings) 

1.26 .40  1.19 .47  .95 .28  4.38* 2, 101 .02 

Sports (N) 2.09 1.08  2.52 1.25  1.68 1.05  4.50* 2, 127 .01 

Time spent 
(PA-ratings) 

1.02 .06  1.12 .08  .90 .09  1.82 2, 105 .17 

Handedness 
(Laterality 
Index)  

.77 .35  .71 .43  .46 .65  4.79* 2, 121 .01 

Note: *p < .05., **p < .01., ***p < .001. FT = full term, M-PT = moderately preterm, V-PT = very preterm, FIQ = Full scale 
Intelligence Quotient, PA = Parent.  

 
Considering sport performance by means of skilfulness, ANOVA showed a significant 

main effect of groups FT, M-PT and V-PT; F (2, 101) = 4.38, p <.05, eta2 = .08. The post hoc 
test showed that this difference was significant (p < .05) between FT (M = 1.26) and V-PT (M 
= .95), but neither between the FT and M-PT, nor between the subgroups M-PT and V-PT 
(see Table 2).  

When considering number of sport activities, ANOVA showed a significant main 
effect for groups FT, M-PT and V-PT; F (2, 127) = 4.50, p <.05, eta2 = .07. The post hoc test 
showed that this difference was significant (p <.05) between V-PT (M = 1.68) and M-PT (M 
= 2.52), but neither between FT and M-PT, nor between V-PT and FT (see Table 2).  

Regarding hand preference by means of laterality index, ANOVA showed a 
significant main effect for groups FT, M-PT and V-PT; F (2, 121) = 4.79, p <.05, eta2 = .07. 
The post hoc test showed that this difference was significant (p <.05) between V-PT (M = .46) 
and FT (M = .77), but neither between FT and M-PT, nor between M-PT and V-PT (see Table 
2).  
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Table 3. Type of sport activity the child participates in by means of number of children in each subgroup 
dependent on GA. 

 Born FT 
(N = 66) 

 Born M-PT 
(N = 33) 

 Born V-PT 
(N = 31) 

Measures  N (%)  N (%)  N (%) 

Only participation in individual sport activities 11 (16.67)  6 (18.18)  16 (51.61) 

Only participation in team sport activities 20 (30.30)  6 (18.18)  7 (22.58) 

Participation in both individual and team sport activities 26 (39.39)  19 (57.57)  4 (12.90) 

No participation in sport activities 9 (13.64)  2 (6.06)  4 (12.90) 
Note: FT = full term, M-PT = moderately preterm, V-PT = very preterm.  
 

Regarding which type of sports the child participates in, a chi2  test showed a 
significant difference between the subgroups FT, M-PT and V-PT; 𝝌2 (4, N = 115) = 20.87, p 
<.001, V = .30. Thus, by means of type of sports, V-PT mainly prefer to participate in 
individual sport activities, whereas M-PT and FT show no clear preference on which type of 
sport they participate in (see Table 3). 
 
Table 4. The outcome from Pearson correlation regarding the whole sample.  

 GA 
(GW) 

FIQ 
(scores) 

Time spent 
(PA-ratings) 

Sport 
performance 

Sports 
(N) 

Handedness 
(Laterality index) 

GA (GW) - .43*** .07 .28** .14 .18* 

FIQ (scores) - - .17 .17 .10 .03 

Time spent (PA-
ratings) 

- - - .44*** .29** .03 

Sport performance 
(PA-ratings) 

- - - - .27** -.02 

Sports (N) - - - - - .04 

Handedness 
(Laterality index) 

- - - - - - 

Note: *p < .05., ** p < .01., *** p < .001, GA = gestational age, GW = gestational weeks, FIQ = Full scale Intelligence 
Quotient, PA = parent. 
 

When including the whole sample, The Pearson correlation test showed a significant 
correlation between GA and FIQ (N = 107, r = .43, p <.001). The GA was positively 
correlated with FIQ, by means of that higher GA correlated with higher FIQ. Furthermore, a 
significant correlation between GA and how well the children perform their sport (N = 102, r 
= .28, p <.01) was found. This correlation demonstrates that a higher GA also correlated with 
higher performance ratings regarding skilfulness in sports. A significant positive correlation 
was found between the child’s number of sports and how much time the child spent on sport 
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activities (N = 108, r = .29, p <.01), and between the child’s number of sports and his or her 
sport performance by means of skilfulness (N = 104, r = .27, p < .01). Additionally, a 
significant positive correlation was found between GA and laterality index (N = 124, r = .18, 
p <.05), by means of that a higher GA being correlated with a clearer right hand preference. 
 

Discussion 
The aim of this study was to examine differences and associations concerning physical 

activity and cognitive functioning both among children born preterm and in comparison to 
those born full term, investigated at early school age. It was found that children born PT 
scored, on average, lower than children born FT on cognitive performance test. These 
outcomes align with previous findings regarding the relationship between GA and cognitive 
functioning (e.g. Hebestreit & Bar-Or, 2001). Our primary hypothesis that children born PT 
participate less in physical activities than children born FT by means of number of sports was 
also confirmed, yet these findings was only true for the V-PT group. Additionally, regarding 
how much time the child spends on sport activities, our results show no evident difference 
between the groups based on GA. 

Previous findings have stated that children born PT in general have more problems 
with motor coordination and control (de Kieviet, Piek, Aarnoudse-Moens, & Oosterlaan, 
2009), and are shown to be less skilful in organizing movements (Domellöf et al., 2013). This 
might be a factor to consider in explaining our findings that children born PT are rated as less 
skilful in sport performance, and thus in line with our second hypothesis. This result regards 
the V-PT group, but still a tendency for the M-PT group in comparison to the FT group is 
found as well. Our findings indicate that there is a relationship between how many sports the 
child participates in as well as how much time they spend on these sports and their parent 
rated skilfulness of different sport activities. However, these findings do not explain the 
causality of the relationship between these factors although they strongly indicate that rated 
skilfulness is dependent on how much the child participates in sport activities. Additionally, 
our outcomes support previous findings by Dahan-Oliel et al., (2014a), who stated that 
children born PT choose to participate in less skill-based activities than children born FT. 
This, along with results presented in this study showing that GA has an impact on which type 
of sport children prefer, strengthen our hypothesis that there is an association between GA and 
the child’s preference of sport activities. Our hypothesis that children born PT will choose 
individual sports over team sports cannot fully be seen in these results whereas the V-PT 
group shows a preference for individual sports not found by the M-PT group of children. 
 Consistently, the results show no apparent differences between the FT group and the 
M-PT group. The significant differences found are represented by the V-PT group when in 
comparison to both FT and M-PT. In fact, the M-PT group is largely comparable to the FT 
group when it comes to these outcomes. These outcomes raise questions regarding why the 
M-PT group is more alike the FT group than the V-PT group? In order to help facilitate the 
development of physical functioning and motor control, Hebestreit and Bar-Or (2001) stress 
that parents should encourage their prematurely born children to participate in a broad variety 
of sports. Thus, one of the reasons for our findings regarding skilfulness might be that the M-
PT group in this population have a higher average than the FT group and an evidently higher 
average than the V-PT group regarding how many sports they participate in. According to the 
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recommendations by Hebestreit and Bar-Or (2001), the M-PT group could have developed 
skills to compensate for their complications of prematurity in a way that the V-PT group have 
not.  

We argue that there are different factors in explaining these results. A relationship 
between GA and functional lateralization has been confirmed in this study and in previous 
findings (Johansson, Domellöf, & Rönnqvist, 2014). Our findings that children born V-PT 
show a less clear lateralization as well as rated as less skilful in sport activities, raise further 
questions about a possible relationship also between the development of side specialization 
and skilfulness in sport activities. We suggest that further studies could focus on this possible 
relationship between early development of side specialization and later skilfulness in sport 
activities. Another explanation for our findings regarding less physical activity and lower 
cognitive functioning as well as less rated skilfulness in sport activities among children born 
V-PT, might be the maturity of the brain and how it is effected by a PT birth. Sripada et al., 
(2015) have identified structures of white and gray matter that appear to be sensitive to 
perinatal injury and visual-motor integration and, thus, are related to motor coordination and 
perceptual problems.  

Aligning with this, authors Poggi Davis et al., (2011) have showed that longer 
gestation has positive long term influences on such complex cognitive functions. These 
include complex functions such as synapse formation and myelination (Volpe, 2008). This is 
further supported by Domellöf et al., (2013) whom showed that children born V-PT have a 
poorer movement organisation. Thus, due to their PT birth, the children born V-PT have less 
mature and specialized brains as a result of less well myelinated pathways, thus resulting in 
problems with visual-motor functioning that can persist into adolescence (Sripada et al., 
2015). These types of motor coordination, control of movements and visual-motor functioning 
can be presumed to be important in performing many sports such as those seen in this 
population. This could help explain why the children born V-PT, in this study, are rated to be 
less skilful in performing sport activities than other children of the same age. Considering the 
findings in this study that the differences are represented by the children born V-PT, we 
suggest that further research should focus on the specific GA by means of timing of the birth 
and how this effects early brain development. Thus, to further improve our understandings of 
the developmental impact of being born at a very low GA regarding performance in physical- 
and sport activities as well as associations to cognitive functioning.  

Concerning strengths of this study, the sample consist of 130 children which makes for 
an adequate sample size for the analysis made. Additionally, few missing data points helps to 
ensure that the results can be considered to be true for this population. Since this study does 
not include children with known disabilities such as cerebral palsy or severe cognitive 
development delay, this makes for a homogenous sample that allows for exploration of subtle 
differences within healthy school aged children. This study has not controlled for possible risk 
factors that could have effect (and/or co-operated) on the statistical dispersion within each 
subgroup or environmental factors that could affect the child’s motivation towards physical 
activities. Furthermore, all families in this study have relatively similar socio-economic status. 
Considering this we are not in position to evaluate the possible impacts of socio-economic 
status or parental effects, by means of motivation and encouragement, when choosing, or not 
choosing, to participate in sport activities. We suggest that both the socio-economic status and 



 11 

the parents’ preferences could be interesting for further studies in this field. We further 
suggest a qualitative approach to further understand the environmental, intra familiar 
mechanisms and possible relationship between e.g. motivation and experiences regarding 
sport activities, understanding of ones’ skilfulness and participation in physical activity.  

In summary, we conclude that our hypothesis about associations between GA, 
cognitive functioning and physical activity can be confirmed for this sample. However, we 
had not expected that the V-PT group itself would represent the differences found. With this 
in mind, we suggest that the specific GA by means of timing of the birth and how this effects 
early brain development should be emphasized rather than only looking at whether the child is 
born PT or FT. This considering the fact that the M-PT group has been found to be more 
comparable with the FT group than the V-PT group. If not, we see a risk that the problems 
found to be over represented in the V-PT group, will be generalized to describe the PT group 
as a whole. By doing this we risk underestimating the abilities of the M-PT group and/or 
overestimating those of the V-PT group. This resulting in children not being given the most 
optimal help they can get in order to facilitate cognitive- and motor development as well as 
performance in sport activities. When taking into consideration the timing of birth, effects on 
early brain development and deviations leading to problems with motor organisation we have 
the possibility of finding children with this subtle pre-disposed lower participation in sport 
activities. This makes for a chance to at an early age help children perform physical activities 
that will help them to facilitate an optimal development of skills. Providing such a 
development of motor coordination, visual-motor functioning, control of movements and 
cognitive functioning may have a positive effect on skills also in other contexts than 
participation in sport activities. 
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