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Abstract

OBJECTIVE: To investigate, firstly, whether level of prematurity (very, moderate, late
preterm versus full term) is associated with physical activity (PA) from childhood to
adolescence. Secondly, to identify factors in childhood that predict moderate-vigorous PA in

early adolescence.

STUDY DESIGN: Parents reported on PA at the ages 5, 7 and 11 (N=12222 to 14639) and
adolescents self-reported on moderate-vigorous PA at 14 years (N=10974). At age 14 a

subgroup was also assessed by wrist accelerometer (N=4046).

RESULTS: Prematurity was associated with a small or no difference in PA at each time
point. At 14 years moderate-vigorous PA in self-report and accelerometer was higher in
males, those of white ethnicity or higher parental education, having been taken to live sport

events at age 5 or 7 years or having taken part in organized PA at 5 or 7 years.

CONCLUSION: In this representative national cohort study in the UK preterm birth was not
found to be associated with PA between 5 to 14 years. Organized PA and watching sport

events early in life may increase moderate to vigorous physical activity in adolescents.



Abbreviations:

Cl—confidence interval

ENMO- Euclidean Norm Minus One

MCS—Millennium Cohort Study

moderate-vigorous PA-ACS5— moderate-vigorous PA measured by accelerometer
OR-—odds ratio

PA-— physical activity

PT—preterm



INTRODUCTION

Participation in physical activity (PA) is deemed to be important for everyone and the World
Health Organization recommends 60 minutes of moderate-vigorous PA every day for children
aged 5 to 17 years'. However, PA declines from childhood onward” and adolescents are at

high risk of insufficient PA”.

Preterm born infants, especially those born very premature (<32 weeks gestation) are at an
increased risk for neuro-cognitive problems®*, motor problems’ , reduced lung function ° or
social or behaviour problems’ that might negatively influence participation in PA. Thus,

tailored advice to participate in PA® may be needed for individuals born preterm.

There are mixed findings on the association between prematurity and participation in PA.
Some studies reported that preterm birth is associated with lower rates of PA at 5-6 years ° or
6-17 years ' while others found no differences in PA at age 11 and 15 between those born
preterm or full term ''. However, it is unclear whether all preterm children are at particular

risk to participate less in PA or whether it is mainly those who are born very preterm '>'* or

15 or motor impairment'®. Thus studies that

those who suffer from chronic lung disease
distinguish between different levels of prematurity such as very, moderately and late preterm

may provide further insight whether all preterm children or those born earliest are at highest

risk of lower levels of PA.

1819 and individual

. . . 1 .
A range of socioeconomic factors such as parental education'’, parenting
differences such as gender, obesity™, intelligence” or asthma“ have been found to influence

PA and need to be taken into account when analyzing PA according to gestation.

This study aimed to firstly investigate, whether participation in physical activity at different
ages in childhood (5, 7, 11, 14 years) is less frequent in very, moderately or late preterm

children compared to full term born in the Millennium Cohort Study using parental report,



self-report and accelerometer data. Secondly, it was investigated whether social, parenting or
individual factors assessed before 8 years of age predict PA in early adolescence (i.e. at 14

years).

METHODS

Study design

The Millennium Cohort Study (MCS) is a representative longitudinal study of 18 818 infants
born in the UK*. A random sample was drawn from Child Benefit registers of all infants born
in England and Wales between September 2000 and August 2001, and in Scotland and
Northern Ireland between November 2000 and January 2002, who were living in the UK at
age 9 months. Over-sampling of ethnic minority and disadvantaged areas was used. Complex
sample analysis of the dataset allows controlling for non-response/attrition”*. Parents were
interviewed for the first time when the children were aged 9 months (survey 1) and again at 3
(survey 2), 5 (survey 3), 7 (survey 4), 11 (survey 5) and 14 (survey 6) years. Detailed
information was collected on a range of socio-economic and health factors®. PA data are
available for ages 5, 7, 11 and 14. Ethical approval and written informed consent was
obtained for all surveys (London - Hampstead Research Ethics Committee, REC reference

14/LO/0868).

Participants
Of the 18818 cohort members in the MCS we excluded 253 with missing gestational age®. To
analyze participation in PA at the different age groups all available data at these ages were

used. Data of twins and triplets are included in the analysis.

Gestational age
Gestational age in weeks was calculated using the mother’s report of the expected due date,

which corresponded well with data in routine hospital records”. Gestational age was grouped



as very preterm (24+0 to 31+6 weeks of gestation), moderately preterm (32+0 to 33+6 weeks
of gestation), late preterm (34+0 to 36+6 weeks of gestation) and term (37+0 weeks of

gestation and above).

Physical Activity assessments

Days with organized child PA was reported by parents at the ages 5, 7 and 11. Days with un-
organized PA was inquired from parents at the ages 7 and 11. At age 14, adolescents were
asked how many days in the last week they engaged in at least 60 minutes of moderate-
vigorous PA. The response categories for all variables about PA were “less than once a
week”, “1-2 days per week”, “3-4 days per week” and “more than 5 days per week”. Self-
reported moderate-vigorous PA was dichotomized with a cut off at “3-4 days per week” to
identify those that met at least the subsidiary recommendation in the UK’ of half the

recommended PA (“2 moderate-vigorous PA”).

Accelerometer data were collected by GENEActiv Original accelerometer devices on one day
during the week and one weekend day calculating ENMO. Moderate-vigorous PA-AC5 was
measured as 5 minute time windows that started with a 5-s epoch value equal to or higher than
100 mg Euclidean Norm Minus One and for which 80% of subsequent 5-s epoch values were
equal to or higher than the 100-mg threshold®®. This cut off was chosen since PA in
adolescence includes short periods of high PA (e.g. team sports) which would be
underestimated by the use of longer bout duration”®. Data for weekdays and weekend days
were analysed separately and then combined so that weekdays were weighted by five,
weekend days by two, and the result was divided by seven as previously described®.
Moderate-vigorous PA-ACS5 was grouped as 0-29 min. (less than half the recommended
time), 30-59 min. (half, but less than recommended time), 60-119 min. (recommended time),

120 min. and above (more than twice the recommended time).



Factors
A detailed description of all socio-economic, parenting and child factors that were entered as

potential predictors of PA at age 14 are listed online (appendix methods online).

Statistical analysis

Statistical analysis was performed using IBM SPSS Statistics (version 24; IBM Corp.,
Armonk, NY, USA). Bivariate and categorical variables were compared using y” test. Parental
and self-reported days of organized and un-organized PA as well as grouping of moderate-
vigorous PA-ACS of the different gestational age groups is shown using complex sample
analysis®* to control for attrition. Correlation between self-reported PA and moderate-

vigorous PA-ACS5 at age 14 was analyzed using Spearman’s Rank-Order Correlation.

Stepwise logistic and linear regression were performed to analyze the association between
early childhood predictors and self-reported “’2 moderate-vigorous PA” or minutes of
“moderate-vigorous PA-ACS5” (measured by accelerometer) at age 14. Dependent variables
were “/2 moderate-vigorous PA” for the logistic regression and “moderate-vigorous PA -
ACS5” for the linear regression. Model 1 reports unadjusted Odds Ratios (OR) and 95%
confidence intervals (CI) for all predictors. Model 2 reports on adjusted OR (CI) for socio-
economic factors (ethnicity, parental vocational qualification, number of siblings in
household, lone parenthood status'’, income below 60% poverty index, living in safe area®”,
parental education'®), parenting factors (having attended a sporting event with the child'®,
Pianta Scale Closeness and Conflict'?) and individual factors (gender, cognitive
development?', asthma'*, motor problems'®, overweight or obesity at age 5°°, engaging in at
least weekly organized PA at 5 and 7 years®") that were significant in model 1. In Model 3 all
significant factors from the socioeconomic, parenting and individual model 2 were included.

The same approach was used in the linear regression showing Coefficient Beta (3) and 95%



confidence interval (Cl) and labelled model 4-6. A sensitivity analysis was performed using

model 7 and 8 including all factors analyzed in model 1 and model 4 respectively.

RESULTS

A detailed description of the response rates is available’™ *. Response rates declined over
time with 96% at age 9 month, 81% at age 3, 79% at age 5, 71% at age 7, 66% at age 11 to
59% at age 14 years. A flow chart of study participation and exclusion is shown in Figure 1
(online only). More families at high social risk were lost to follow-up. For all descriptive
analysis this was controlled for by using complex sample analysis** and predicted percentages
are given. A random sub-sample of 10337 cohort members was asked to wear the
accelerometer devices, resulting in 4046 valid datasets. Reasons for missing/invalid data were
mainly “device not returned” (24%), “device not placed” (11%), “device not worn on
specified days” (11%) (figure 1, online only)*. Comparison of sociodemographic and —
economic variables of cohort members with and without self-reported moderate-vigorous PA
or accelerometer data at age 14 is shown in Table 1 (online only), children with severe motor
impairment were more likely to be lost to follow-up. The distribution of gestational age

groups included in the MCS corresponds well to data for preterm birth rates in the UK.

Parental reports on organized PA were available at age 5 in 14639 (79%), at age 7 in 13316
(71%) and at age 11 in 12222 (66%) children. Parental reports on un-organized PA were
available at age 7 in 13313 (71%) and at age 11 in 12219 (66%) children. At age 14 self-
reported moderate-vigorous PA was available in 10974 (59%) and moderate-vigorous PA-

ACS5 in 4046 (22%) adolescents.

Organized physical activity age 5 to 11

No differences in organized PA were seen at age 5 (p=0.23), 7 (p=0.29) or 11 (p=0.17) across

all gestational age groups (Figure 2).



Gender differences in organized PA were significant for all age groups (Figure 3; online
only). At age 5 boys were less likely to participate in any organized sport (p<0.001), while at
age 11 girls were less likely (p<0.001). At age 7 boys reported more days with organized

physical activity than girls (p<0.05). The gender differences were seen across all gestational

age groups.

Un-organized physical activity age 7 and 11
No differences in un-organized PA were seen with regard to gestational age at age 7 (p=0.17)
but at age 11 (p<0.05) (Figure 4). Parents of moderately preterm born children reported the

highest rates of un-organized physical activity at age 11.

Gender differences in un-organized PA were significant for all age groups (Figure 5; online
only). At age 7 (p<0.05) and age 11 (p<0.001) boys had more days of un-organized physical

activity than girls. The gender differences were seen across all gestational age groups.

Physical activity at age 14

Self-reported PA

The recommended daily moderate-vigorous PA of 60 min. was reported by 19% of term born,
17% late preterm born, 12% moderately preterm born and 11% very preterm born
adolescents. Differences in moderate-vigorous PA were significant for the gestational age

groups at age 14 (p< 0.01) (Figure 6).

Differences in gestational age groups were significant in both genders (both p<0.05);

moderately preterm born females reported the least physical activity (Figure 7; online only).

Accelerometer data
Twenty-three percent of term born, 25% late preterm born, 34% moderately preterm born and
19% very preterm born adolescents were engaged in the recommended daily 60 min. of

moderate to vigorous activity. Differences in moderate-vigorous PA-ACS5 as measured by
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accelerometer were not significant by gestational age groups at age 14 (p=0.29) (Figure 8;
online only). Moderate-vigorous PA-ACS5 was highly variable in all gestational age groups
((mean (SD)) 40 (49) min. for term, 45 (75) min. for late preterm, 51 (42) min. for moderate
preterm and 37 (33) min. for very preterm). Gender differences were seen in all gestational

age groups (Figure 9; online only).

Self-reported moderate-vigorous PA at age 14 correlated with moderate-vigorous PA-ACS5
data for all gestational age groups (Spearman’s Rank-Order correlation for term: 0.25
(p<0.001); late preterm: 0.31(p<0.001); moderate preterm: 0.22 (p=0.14); very preterm

adolescents: 0.42 (p<0.01)).

Predictors of activity at age 14

Overall results of both the logistic regression (self-reported moderate-vigorous PA) and linear
regression (accelerometer) were similar. At age 14 self-reported “/2 moderate-vigorous PA”
was more likely met and “moderate-vigorous PA-ACS5” was higher in males, having been
taken to watch a live sport event at age 7 or having been engaged in organized PA at age 5 or
7 (Table 2). “’2 moderate-vigorous PA” was more likely reported in those with highly
educated parents while white ethnicity predicted higher “moderate-vigorous PA-ACS5”.
Gestational age was not associated with “moderate-vigorous PA-ACS5” but moderately
preterm adolescents were less likely to self-report “/2 moderate-vigorous PA”. Adolescents
with severe motor problems were less likely to report “/2 moderate-vigorous PA”, a similar
negative influence was seen in “moderate-vigorous PA-ACS5” but only few children with
severe motor impairment had valid “moderate-vigorous PA-AC5” (6/4046) compared to the
self-reported “/2 moderate-vigorous PA” (26/10311). More cohort members of white
ethnicity and those having engaged in organized PA at age 5 and 7 had complete datasets and

were included in model 3 and 6 (Table 3, online only).
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To test for sensitivity, the analysis was repeated including all factors of model 1 in model 7
(logistic regression “’2 moderate-vigorous PA”) and all of model 4 in model 8 (linear
regression “moderate-vigorous PA-AC5”) (Table 4; online only). Results of model 7 were
similar to model 3. Results of model 8 were similar to model 6 but ethnicity did not influence
moderate-vigorous PA-ACS after controlling for other socio-economic variables while speech

impairment was associated with increased activity and overweight with decreased activity.

DISCUSSION

In a large cohort from the UK less than a fourth of adolescents reported the recommended
daily amount of moderate-vigorous PA'. This was found whether self-reports or
accelerometer data were used. This is consistent with findings from Germany™, other
European countries and northern America®®. The PA assessed with accelerometer in the MCS,
however, is significantly lower than found in Brazil*®, but similar to other European
countries™ . Potentially modifiable factors found to increase physical activity are engagement
in organized PA at a young age or having been taken to a life sport event during childhood. A
positive effect of taking young children to watch a sport event on subsequent PA has been
described previously'®. The finding of early engagement in organized PA to predict PA during
adolescence is consistent with other studies’'. Nevertheless, these predictors only explained
an increase of 4-6 minutes of moderate-vigorous PA per day. The direction of these
associations need to be interpreted cautiously as active children may have self-selected to
have interest to watch live sport events or engage in organized PA at an early age. Primary
controlled prevention studies monitoring the effect of promoting live sport events and
participation in organized PA during childhood on PA later in life are required. As shown
repeatedly previously *°, it was found that female adolescents are less physically active than

males.
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Preterm birth

In light of the uncertainty within the literature to whether prematurity is related to PA in
adolescence, this large representative national cohort from the UK provides evidence that
according to parental reports between 5 and 11 years very, moderate and late preterm born
children in the MCS engaged as much in organized or un-organized PA as term born peers.

3739 or studies linked to neonatal data that

These results are supported by other birth cohorts
exclude chronic motor or lung impairment** *!. Differences in PA participation were reported
in preterm infants with impaired lung'* or motor function'® and these subgroups of preterm
children could profit from individually tailored advice regarding participation in PA. Studies
analyzing extremely preterm born children at age 10 reported conflicting results with both
similar* amounts of PA measured by accelerometer and lower amounts of PA * measured via
questionnaire but it remains unclear whether any reduction is due to the extremely preterm
birth or rather the higher rate of lung impairment or motor dysfunction. Some cross sectional
studies™ * or survey studies'’ reported lower participation rates in PA in preterm children;

however, these studies have in common, that preterm birth status relied solely on parental

report years later.

A reduction of PA has been described in preterm cohort studies during adolescence and early
adulthood using questionnaires® **. Both accelerometer studies during childhood (age 10)* or
adolescence (age 15)'' showed no differences in PA between gestational age groups.
Analyzing self-reported PA of the MCS, moderately preterm born children reported less PA at
age 14 than term born adolescents. However, this was not confirmed by accelerometer data
within the same cohort measured shortly thereafter. Thus, moderately preterm born
adolescents seem to perceive themselves as less active than other gestational groups. The
reason for this biased self-perception is unclear. A similar discrepancy was seen in the
“Helsinki Study of VLBW preterm Adults” as well as the “ESTER” study with differences in

questionnaire data on PA**® but no difference in accelerometer data in the early twenties*’” **

12



compared to term born controls. Therefore, a combination of accelerometer and questionnaire
data about PA including organized and un-organized activity is required for valid conclusions.

These indicate that there is little difference in PA between those born preterm or full term.

Strength and Limitations

Strengths of this study are the sample size of preterm children exceeding most neonatal
cohort studies®. This allowed for analysis across gestational ages while controlling for a large
number of potential confounders. Furthermore, we were able to assess subjective and

objective assessment of PA which only correlate moderately.

There are also limitations. Even in this large cohort, extremely preterm born children were
rare and statistical power restricted. Analysis splitting the very preterm group into those
below 28 weeks of gestation (N=29 to 39) and 28-31 weeks of gestation (N = 83 to 121)
indicated no differences in PA. Assessment of PA changed from parental to self-report in
adolescence according to more independence of adolescence. The 14 year assessment did not
anymore differentiate between organized and un-organized activity. The accelerometer
module measured was limited to 2 days only while 6-7 days are recommended to assess
habitual PA>">'. However, the correlations with self-reports are similar to those reported for 6
day monitoring attesting to similar reliability’>. Cohort members participating in the
accelerometer module were more active during childhood and accelerometer data might have

overestimated PA compared to the initial MCS sample.

CONCLUSION

In the MCS very, moderate and late preterm born children aged 5 to 14 are as physically
active as their term born peers. However, moderately preterm born adolescents perceive
themselves as less active at age 14 and may warrant further study. Engaging in organized PA

at an early age and being taken to watch live sport event might improve PA in adolescence.
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TABLES

Table 1 (online only). Comparison of participants without and with self-reported moderate-
vigorous PA and non-valid and valid moderate-vigorous PA-ACS5 data at age 14 in the
Millennium Cohort Study

Moderate-vigorous PA-AC5: minutes of 5 min. windows with 80% bout activity (ENMO>100mg) measured by wrist accelerometer.
Significant differences (p<0.05) of non-participants and participants of the different gestational age groups are shown in bold.

Table 2. Factors assessed before 8 years of age that are associated with self-reported /2
moderate-vigorous PA” or accelerometer assessed minutes of “moderate-vigorous PA-AC5”
age 14 years

!4 moderate-vigorous PA: self-reported moderate to vigorous physical activity of >60 min. on at least 3-4 days per week. Moderate-vigorous
PA-ACS: minutes of 5 min. windows with 80% bout activity (ENMO>100mg) measured by wrist accelerometer. For gestational age groups
term born is reference group; for obesity/overweight normal weight is reference. SD: standard deviation.

Dependent variable is “» moderate-vigorous PA” for the logistic regression (model 1-3) and “moderate-vigorous PA-ACS5” for the linear
regression model 4-6. Model 1 shows unadjusted Odds Ratio (OR) and 95% confidence interval (CI). In model 2 OR (CI) are adjusted for
socio-economic predictors (N=10570, Cox&Snell 12=0.009), for parenting predictors (N=7748, Cox&Snell r2=0.018), for individual
predictors (N=8085, Cox&Snell r2=0.038). Model 3 uses all significant predictors of models 1 (N=9562; Cox&Snell 12=0.044). Model 4
shows unadjusted Coefficient f () and 95% confidence interval (CI). In model 5 B (CI) are adjusted for socio-economic predictors (N=4037,
adjusted r2=0.004), for parenting predictors (N=3724, adjusted r2=0.014), for individual predictors (N=3720, adjusted r2=0.064). Model 6
uses all significant predictors of models 5 (N=3716; adjusted r2=0.067).

Table 3 (online only). Comparison of cohort members included in the logistic regression
model 3 and the linear regression model 6 at age 14 to those with missing data

Table 4 (online only). Sensitivity analysis of influencing factors for self-reported “/2
moderate-vigorous PA” or measured minutes of “moderate-vigorous PA-AC5” age 14 years

Y2 moderate-vigorous PA: self-reported moderate to vigorous physical activity of >60 min. on at least 3-4 days per week. Moderate-vigorous
PA-ACS: minutes of 5 min. windows with 80% bout activity (ENMO>100mg) measured by wrist accelerometer. For gestational age groups
term born is reference group; for obesity/overweight normal weight is reference. SD: standard deviation. Model 7 includes all variables
analysed in the logistic regression model 1 (N=6813, Cox&Snell *=0.047) with “/4 moderate-vigorous PA” as dependent variable. Model 8
(N=2732, ’=0.059) includes all variables analysed of the linear regression model 4 with “moderate-vigorous PA-AC5” as dependent
variable.
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FIGURES

Figure 1 (online only). Flow chart of study participation and exclusions. Percentages are of the original sample at 9 months

with valid gestational age n=18 565. PA: physical activity.

Figure 2. Participation in organized physical activity (club or class) by gestational age groups at age 5, 7 and 11 as reported

by parents (days per week). Group differences are not significant. PT: preterm.

Figure 3 (online only). Participation in organized physical activity (club or class) by gestational age groups for males and

females at age 5, 7 and 11 as reported by parents (days per week). Group differences are not significant. PT: preterm

Figure 4. Participation in unorganized physical activity (with siblings, friends) by gestational groups at age 7 and 11 as

reported by parents (days per week). Group differences are significant at age 11 (p<0.05). PT: preterm

Figure 5 (online only). Participation in unorganized physical activity (with siblings, friends) by gestational groups for males
and females at age 7 and 11 as reported by parents (days per week). Group differences are significant at age 11 (p<0.05). PT:

preterm

Figure 6. Adolescents (14 years) reporting days with moderate to vigorous activity for more than 60 min. during the prior

week by gestational age groups. Differences between gestational age groups are significant (p<0.01). PT: preterm.

Figure 7 (online only). Adolescents (14 years) reporting days with moderate to vigorous activity for more than 60 min. during
the prior week by gestational groups for males and females. Differences between gestational age groups are significant

(p<0.05 for male, p<0.01 for female). PT: preterm

Figure 8 (online only). Minutes of moderate-vigorous PA measured by accelerometer (80% bouts in 5 min. time windows) by
gestational age groups at age 14. Differences between gestational age groups are not significant. PT: preterm. Complex

sample analysis excluded 3 term born adolescents due to missing weight.

Figure 9 (online only). Minutes of moderate-vigorous PA measured by accelerometer (80% bouts in 5 min. time windows) by
gestational age groups for males and females at age 14. Differences between gestational age groups are not significant. PT:

preterm.
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Comparison of cohort members included in the logistic regression model 3 and the linear regression

model 6 at age 14 to those with missing data

Included in Missing data p- Included in Missing data p-
model 3 model 3 Value model 6 model 6 Value
N=9562 N=1412 N=3716 N=330
Ethnicity white 8194 (86%) 904 (64%) <0.001 3275 (88%) 230 (71%)  <0.001
High parental education 4956 (52%) 367 (31%) <0.001 2084 (57%) 111 (35%) <0.001
Having attended a sporting event 1538 (16%) 92 (12%) <0.01 597 (16%) 24 (15%) 0.58
with the child at age 4-5
Having attended a sporting event 2550 (27%) 103 (19%) <0.001 1013 (27%) 18 (19%) 0.07
with the child at age 6-7
Gender male 4721 (49%) 726 (51%) 0.15 1752 (47%) 164 (50%) 0.37
Very preterm 91 (1%) 22 (2%) 38 (1%) 8 (2%)
Moderate preterm 116 (1%) 11 (1%) <0.05 44 (1%) 3 (1%) 011
Late preterm 517 (5%) 92 (7%) ' 200 (5%) 21 (6%) ’
Full term 8838 (92%) 1287 (91%) 3434 (92%) 298 (90%)
Severe motor problems (age 5) 25(0.3%) 1(0.1%) 0.5 6(0.2%) 0 (0%) 0.61
Weekly organised sport (age 5) 5339 (56%) 296 (38%) <0.001 2206 (59%) 74 (45%) <0.001
Weekly organised sport (age 7) 6776 (71%) 275 (50%) <0.001 2736 (74%) 53 (57%) <0.001




Sensitivity analysis of influencing factors for self-reported “}%2 moderate-vigorous PA” or measured
minutes of “moderate-vigorous PA-ACS5” age 14 years

Model 7 Model 8

OR  (95%CD) B _ (95%CI)

Socio-economic (age 9 month)

Ethnicity white 0.96 (0.78-1.17) 4  (-3-10)
High parental vocational qualification 1.05 (0.92-1.20) 1 (-3-4)
High parental education 1.18 (1.03-1.34) -2 (-6-1)
income below 60% poverty index 1.02 (0.87-1.19) 2 (-3-6)
siblings in household 1.03 (0.97-1.10) 0 (-2-1)
lone parenthood status 1.08 (0.89-1.31) 6 (-1-12)
living in safe area 0.91 (0.81-1.03) -1 (4-2)
Parenting
Pianta Scale Conflict (age 3) 1.00 (0.99-1.01) 0 (-0.3-0.3)
Pianta Scale Closeness (age 3) 1.00 (0.97-1.03) 0 (-1-1)
Having attended a sporting event with 1.24 (1.05-1.46) 1 (-3-5)
the child at age 4-5
Having attended a sporting event with 1.40 (1.22-1.61) 5 (1-9)
the child at age 6-7
Individual
Gender male 1.77 (1.58-1.99) 17 (13-20)
Very preterm 0.92 (0.51-1.67) -5 (-23-12)
Moderately preterm 0.58 (0.36-0.93) 2 (-13-18)
Late preterm 0.87 (0.68-1.11) 6 (-1-13)
Multiple 1.16 (0.78-1.72) 1 (-10-12)
Normal cognitive development (age 3) 0.93 (0.75-1.14) 2 (-4-8)
Normal speech development (age 3) 1.21 (0.99-1.46) -7 (-12-(-1))
Asthma (age 5) 1.09 (0.93-1.28) 2 (-6-3)
Severe motor problems (age 5) 0.24 (0.08-0.67) - (-57-15)
21
Overweight (age 5) 0.91 (0.78-1.05) S (-9-(-0.5))
Obese (age 5) 0.99 (0.77-1.29) 1 (-6-9)
Weekly organised sport (age 5) 1.19 (1.05-1.34) 4 (0-7)
Weekly organised sport (age 7) 1.47 (1.29-1.68) 6  (2-10)

> moderate-vigorous PA: self-reported moderate to vigorous physical activity of >60 min. on at least 3-4 days per week. Moderate-vigorous
PA-ACS: minutes of 5 min. windows with 80% bout activity (ENMO>100mg) measured by wrist accelerometer. For gestational age groups
term born is reference group; for obesity/overweight normal weight is reference. SD: standard deviation. Model 7 includes all variables
analysed in the logistic regression model 1 (N=6813, Cox&Snell 12=0.047) with “}» moderate-vigorous PA” as dependent variable. Model 8
(N=2732, 12=0.059) includes all variables analysed of the linear regression model 4 with “moderate-vigorous PA-AC5” as dependent
variable.



Figure 1 (online)
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Figure 3 (online)
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Figure 4
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Figure 5 (online)
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Figure 6
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Figure 7 (online)
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Figure 8 (online)
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Figure 9
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