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Abstract
Purpose: The current study aimed to identify the determinants of objectively measured changes in
sedentary time and sedentary fragmentation from age 9- to age 12 years.
Method: Data were collected as part of the Gateshead Millennium Birth Cohort study from September
2008-August 2009 and from January 2012-November 2012. Participants were 9.3 (±0.4) years at
baseline (n=508) and 12.5 (±0.3) years at follow-up (n=427). Sedentary behaviour was measured using
an ActiGraph GT1M accelerometer. Twenty potential determinants were measured, within a socioecological model, and tested for their association with changes in sedentary time and the extent to
which sedentary behaviour is prolonged or interrupted (fragmentation index). Univariate and
multivariate linear regression analysis were conducted.
Results: Measurements taken during winter and a greater decrease in moderate-to-vigorous intensity
physical activity (MVPA) over time were associated with larger increases in sedentary time
(seasonality β: -3.03; 95% CI: -4.52, -1.54; and change in MVPA β: -1.68; 95% CI: -1.94, -1.41).
Attendance at sport clubs was associated with smaller increases in sedentary time (-1.99; -3.44, -0.54).
Girls showed larger decreases in fragmentation index (-0.52; -1.01, -0.02).
Conclusions: Interventions aimed at decreasing the decline in MVPA and increasing/maintaining sport
club attendance may prevent the rise in sedentary time as children grow older. In addition, winter
could be targeted to prevent an increase in sedentary time and reduction in sedentary fragmentation
during this season.
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1.

Introduction

Both habitual sedentary time (defined as time spent sitting or lying while retaining an energy
expenditure lower than 1.5 METs)(Sedentary Behaviour Research Network, 2012) and the
fragmentation of sedentary behaviour (the extent to which sedentary behaviour is prolonged or
interrupted) have been reported to have important independent effects on all-cause mortality and
cardio-metabolic health in adult life (Chastin et al., 2015; Katzmarzyk et al., 2009; Owen et al., 2010;
Proper et al., 2011; van der Ploeg et al., 2012). The evidence on the association between sedentary
time and health outcomes in children remains limited and inconclusive. However, evidence has
emerged that sedentary time may have short-term health effects in childhood and adolescence
independent of moderate-to-vigorous physical activity (MVPA) (Cliff et al., 2013; LeBlanc et al.,
2012; Mitchell et al., 2012; Tremblay et al., 2011). In addition, sedentary time tracks into adulthood
(Biddle et al., 2010) and sedentary time and sedentary fragmentation may have longer-term health
impact through influences on adult sedentary behaviour independent of MVPA (Tremblay et al.,
2010). Increased effort is therefore being expended on research, clinical, and policy interventions
aimed at reductions in sedentary time, and/or the promotion of breaks in sedentary behaviour in
children, adolescents, and adults. Sedentary behaviour is probably modifiable by environmental/policy
changes (Neuhaus et al., 2014; Salmon et al., 2011; Tremblay et al., 2010), but this is a relatively new
field with a dearth of interventions to date, and limited basic data upon which to design interventions,
particularly in children and adolescents. There is therefore an urgent need for new observational
research in order to provide a sound, evidence-informed, basis for future research and policy
interventions directed at sedentary behaviour in children and adolescents.

Identifying determinants is central to evidence-informed planning of research or policy interventions
(Bauman et al., 2012). A recent systematic review by Uijtdewilligen et al (2011) reported a lack of
high-quality evidence on the determinants of objectively measured sedentary behaviour, and sedentary
fragmentation, in children and adolescents. It recommended new longitudinal studies of
accelerometer-measured sedentary behaviour, and provided recommendations to ensure that such
studies provide high quality evidence (Uijtdewilligen et al., 2011). The main aim of the present study
was therefore to identify the determinants of objectively measured sedentary time and sedentary
fragmentation across the child to adolescent transition from the ages of 9y to 12y.

2.

Methods

2.1. Cohort study details
The Gateshead Millennium Study (GMS) is a longitudinal observational study of health behaviours
and their determinants in contemporary children and adolescents, in northeast England, and the cohort
is described in detail elsewhere (Parkinson et al., 2011). The sample is socio-economically
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representative of northeast England (Basterfield et al., 2011a; Parkinson et al., 2011). For the current
study all parents and children who had not opted out previously were sent an information pack inviting
them to take part in another round of data collection. Baseline measures were taken when children
were 8-9y of age (from here on referred to as 9y; n 828 received information pack) and when children
were 11-12y (from here on referred to as 12y; n 810 received information pack). At age 9y 592 parents
and their children decided to take part and at age 12y 508 families took part. The study was approved
by the University of Newcastle Ethics Committee. Informed written consent was obtained from the
parent/main caregiver of each child, and children provided their assent to participation.

2.2.

Objective measurement of sedentary time and sedentary fragmentation

Sedentary behaviour measures (ActiGraph accelerometry) were taken at age 9y (Basterfield et al.,
2011a; Basterfield et al., 2008; Basterfield et al., 2012) and at age 12y. Accelerometry measures and
protocols used in the GMS have been described in detail elsewhere (Basterfield et al., 2011a;
Basterfield et al., 2008). In brief, participants were asked to wear the ActiGraph GT1M (ActiGraph
Corporation; Pensacola USA) on a waist belt during waking hours for 7 days. In this cohort 3 days of
accelerometry with 6 hours per day provides acceptable reliability (Basterfield et al., 2011b) and so a
minimum wear time of 3 days and 6 hours per day was defined as necessary for inclusion, though in
practice the typical accelerometer wear times were much higher than this (and are described below).
Participants completed activity diaries on which they recorded the times they started wearing the
monitor in the morning, took it off at night and any additional times they had to take it off (e.g. for a
bath or shower). Data were collected in 15 second epochs and non-wear time was identified in
conjunction with participant accelerometry diaries and deleted manually. In this cohort (King et al.,
2011; Pearce et al., 2012), as in other UK studies (Rich et al., 2012) small but significant seasonal
differences in objectively measured sedentary behaviour have been observed, and so measures were
made at the same time of the year at baseline and follow up (Basterfield et al., 2011a; Basterfield et
al., 2012).

In our previous studies of objectively measured sedentary behaviour in GMS participants at ages 6/7y
and 8/9y (Basterfield et al., 2011a; Basterfield et al., 2008; Basterfield et al., 2011b; Basterfield et al.,
2012; King et al., 2011; Pearce et al., 2012) we defined sedentary behaviour using the threshold of
1100cpm (Reilly et al., 2003), validated and calibrated against direct observation with ‘sedentary’
operationalised by a definition which included standing but not moving (Reilly et al., 2003). The
optimum ActiGraph accelerometry cut-point to define ‘sedentary’ remains unclear (Atkin et al.,
2013b), but more recently a cut-point off 100 cpm has become widely used to define sedentary
behaviour and therefore this was the cut-point applied in the current study at both 9y and 12y. The
optimum definition of a ‘break’ in sedentary behaviour in children is also unclear, for the ActiGraph
and other accelerometers, but in the present study four consecutive 15 second epochs had to remain
4

above 25 counts per 15 seconds (i.e. 100cpm) in order for a break in sitting to be registered. This
definition of a break has been previously used in the adult literature (Healy et al., 2008; Healy et al.,
2011). Time spent in MVPA was also calculated using a cut point of 800 counts per 15 seconds (i.e.
3200cpm) (Puyau et al., 2002). Outcome variables were calculated using a custom made Excel 2010
VBA macro (Microsoft Inc., Redmond, WA; available on request via the corresponding author).

Sedentary time was expressed in absolute terms (minutes per day) when describing the magnitude of
daily sedentary, but in the analyses was expressed as a % of wear time to minimise variation in
sedentary time due to wear time. Sedentary fragmentation was expressed using the fragmentation
index (Alghaeed et al., 2013; Chastin and Granat, 2010; Chastin et al., 2012). The fragmentation index
is a continuous variable which is calculated by dividing the number of bouts of sedentary behaviour by
daily hours of sedentary behaviour, removing the influence of total sedentary time. The fragmentation
index provides a simple single measure of whether an individual accumulates their sedentary time in
many short bouts or in a smaller number of longer bouts (Alghaeed et al., 2013; Chastin and Granat,
2010; Chastin et al., 2012). A greater fragmentation index indicates that time spent sedentary is more
fragmented (interrupted).

2.3.

Potential determinants of changes in sedentary time and sedentary fragmentation

For the study of the determinants of changes in both sedentary time and fragmentation of sedentary time
between 9y and 12y, the data were obtained for 20 measures of potential determinants derived from the
literature (King et al., 2011), most measured objectively/ with valid and reliable tools as recommended
(Uijtdewilligen et al., 2011), and including all five of the categories of determinant derived from a
socio-ecological model as recommended (Hinkley et al., 2012; Sallis et al., 2000; Uijtdewilligen et al.,
2011). These categories have been described in detail elsewhere (King et al., 2011), but in brief
consisted of:
a. a demographic and biological domain (7 items: gender; age; body mass index (BMI);
socioeconomic status based on area (SES); maternal age; maternal BMI; parent outside of the
family home);
b. a psychological domain (1 item: interest in sedentary behaviours);
c. a behavioural domain (3 items: time spent on electronic devices; change in time spent in objectively
measured moderate-to-vigorous intensity physical activity (MVPA); attendance at sports clubs);
d. a social-cultural environmental domain (4 items: parenting rules in relation to sedentary
behaviour/screen time; parental modelling of sedentary behaviour/screen time; parent enjoyment of
sedentary behaviour/screen time; parent daily sedentary behaviour/screen time).
e. a physical environmental domain (5 items: number of TVs in the home; TV in bedroom; Computer
at home; subscription-based television services available; seasonality).
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2.4.

Statistical analysis and study power

Model building started with univariate analyses. Factors associated with outcomes in the univariate
analyses at p<0.10 were entered into intermediate models per domain. Last, a final model was
constructed including all factors associated with the outcomes in the intermediate models at p<0.10.
Final models were run with and without adjustments for baseline values of sedentary time and sedentary
fragmentation.

3.

Results

3.1.

Characteristics of study participants

At baseline 592 accelerometers were given out of which 514 (86.8%) contained valid data (i.e. ≥ 6 hours
per day on 3 days or more). At follow up 508 accelerometers were given out of which 365 (71.8%)
contained valid data and were included in the analysis. Missing data were due to not meeting the wear
time criteria, software failure, lost accelerometers, not returning the corresponding diary and one child
was ill during the recording period. SES was slightly lower in those not providing valid follow up data.
However, no significant differences were found between baseline values between those included and
excluded. On average, participants had valid data on 6.0 days (SD 1.2 days) and 5.9 days (SD 1.3 days)
at baseline and follow up, respectively. Mean accelerometer wear time was 11.3 h (SD 1.2 h) at baseline
and 12.0 h (SD 1.4 h) at follow up.

Characteristics of study participants are summarised in Table 1. Daily sedentary time averaged
approximately 373 min/day (SD 64 min/day) at age 9y and 470 min/day (SD 90 min/day) at age 12y.
Sedentary fragmentation reduced significantly over the 3 year period, from a fragmentation index of
16.7 (SD 1.6) at baseline to 15.2 (SD 2.4) at follow-up.

3.2.

Determinants of sedentary time

Results of the univariate analyses are shown in Table 2. Girls showed a significantly larger increase in
percentage of time spent sedentary compared to boys, as did children who had access to pay TV.
Children who attended a sports club showed a smaller increase in the percentage of time spent
sedentary. At the univariate level associations were also found between age (larger increases in
sedentary time in older children), SES (children in more deprived areas had larger increases in sedentary
time), child’s interest in sedentary behaviours (more interest was associated with greater increase in
sedentary time), change in MVPA (greater decline in MVPA was associated with greater increase in
sedentary time), and seasonality (larger increase in sedentary time during winter versus summer). These
remained significant in the intermediate models. However, when these possible determinants were
entered in the final model only change in MVPA (greater decline in MVPA was associated with greater
increase in sedentary time), attendance at sport clubs (children who attended sport clubs showed smaller
increases in sedentary time) and seasonality (larger increase in sedentary time during winter versus
6

summer) remained significant without adjustment for baseline levels. Change in MVPA, seasonality and
sex remained significant after adjustment for baseline levels (Table 3).

3.3.

Determinants of sedentary fragmentation

Results of the univariate analyses are shown in Table 2. Boys showed a smaller decrease in sedentary
fragmentation compared to girls. Larger decreases in MVPA were associated with larger decreases in
fragmentation index and higher levels of parental screen time at age 9y were associated with smaller
decreases in fragmentation index. In the final model parental screen time and change in MVPA were
found to be associated with sedentary fragmentation. However, after adjusting for baseline values only
sex remained significant (Table 4).

4.

Discussion

4.1.

Main study findings and implications

The present study found that of the 20 potential determinants of sedentary time, four were significantly
associated with changes in sedentary time between age 9 and 12 years (i.e. sex, attendance at sport
clubs, change in MVPA and seasonality). Of 20 potential determinants of sedentary fragmentation, sex
was the only factor significantly associated with changes in sedentary fragmentation over time.

Of those variables significantly associated with changes in sedentary time some may be considered as
potentially modifiable (change in MVPA, attending sport clubs) and so might be prioritised for
interventions, and others non-modifiable factors (seasonality, sex) and so could be useful to indicate
high risk periods or groups as targets for change in sedentary time. No modifiable factors were found to
be associated with sedentary fragmentation after adjustment for baseline values. Baseline values of
sedentary fragmentation appeared to have a big influence on fragmentation at age 12y and therefore
targeting these behaviours even earlier might be necessary.

While it may have been expected that sedentary time and sedentary fragmentation would have common
determinants, this was only partly supported by the results in the current study. Changes in time spent in
MVPA and attendance at sport clubs were associated with changes in sedentary time. However, it
appears these factors did not influence children’s fragmentation patterns in the present study.
Nevertheless, larger increases in sedentary time were associated with a lower fragmentation index
(Online Supplement 1). This may indicate that targeting determinants of change in daily sedentary time
could indirectly influence sedentary fragmentation. In addition, this study found changes in time spent
in MVPA to be associated with changes in sedentary time. It has been shown that favourable changes in
MVPA over time (i.e. smaller age related reductions in MVPA) are beneficial for health in themselves,
independent of any associations with sedentary behaviour (Basterfield et al., 2012), but the present
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study suggests possible additional benefits via possible effects on influencing more favourable changes
(smaller age related increases ) in sedentary behaviour.

4.2.

Comparisons with other studies

As noted above, a recent systematic review (Uijtdewilligen et al., 2011) reported a dearth of
‘determinant’ evidence for changes in sedentary behaviour in children and adolescents (determinant
analysis requires a longitudinal design, unlike analysis of correlates), even less evidence exists on the
changes in objectively measured sedentary time and sedentary fragmentation. To our knowledge, only
one study examined determinants of change in sedentary time to date, but it did not focus on overall
sedentary time and so is not directly comparable with the present study: Atkin et al. (2013a) examined
the association between several potential determinants and after school and weekend sedentary time in
10y old children. They reported lower maternal screen time, lower SES and less restrictions on outside
play to be associated with smaller increases in after school and/or weekend sedentary behaviour over
one year (Atkin et al., 2013a). None of these variables were found to be determinants of changes in
sedentary time in the current study. The differences between the results reported by Atkin et al. (2013a)
and the current study may have been due to the different time periods of sedentary behaviour examined
(i.e. afterschool/weekend versus daily sedentary time), as well as the longer period follow up in the
current study. In our previous cross-sectional study of the ‘correlates’ of sedentary behaviour (defined
using the 1100cpm Reilly et al cut-point which measures sitting but is not restricted to sitting time) in
the same cohort at age 6/7y we found 7 correlates of sedentary behaviour at baseline: sedentary
behaviour at age 6/7y was significantly higher among girls, in winter compared to summer, in children
with older mothers, in the overweight and obese, in those whose parents did not model physical activity,
and in those who did not commute actively to school (King et al., 2011). Two of those ‘correlates’ (i.e.
sex and seasonality) were determinants of changes in sedentary time from age 9 to age 12y using the
analyses in the present study. However, maternal age and parental modelling appeared to be less of an
influence on change in daily sedentary time. Baseline levels of both sedentary time and sedentary
fragmentation were moderately correlated with changes in these behaviours. This may indicate that
levels of sedentary time are established early in life and affect sedentary time and sedentary
fragmentation later in life. Therefore, it may be worth examining determinants of sedentary behaviours
even earlier in life in future studies.

4.3.

Study strengths and limitations

The present study had a number of strengths and adds to the currently limited evidence base. The
novelty of the study was high- as noted above we are not aware of any study examining determinants of
changes in daily sedentary time or sedentary fragmentation in children and adolescents. The study also
attempted to follow guidance on the categorisation of determinants using a socio-ecological model, as
recommended (Hinkley et al., 2012; Sallis et al., 2000) but not always used in studies of correlates or
8

determinants of sedentary behaviour in children and adolescents. We also attempted to comply with the
recommendations for maintaining study quality as outlined by Uitdewilligen et al. (Uijtdewilligen et al.,
2011) that is we had >10 participants per determinant; we considered the scale of sample attrition
(which was relatively low); we used measures of potential determinants which had been validated where
possible, or which were known with confidence (King et al., 2011), and we had high quality, objective,
measures of the two outcome variables of sedentary time and sedentary fragmentation.

The present study also had a number of limitations. The sample size for the present study was fixed by
the size of the GMS cohort, with >500 at age 8/9y and >400 at age 11/12y. However, age-related
longitudinal changes in habitual sedentary time by accelerometry in GMS have been large, even
between successive waves of the cohort two years apart (Basterfield et al., 2011a; Basterfield et al.,
2012), and the main between group differences in these variables (greater increases in girls, and in the
overweight and obese) have been readily detectable (Basterfield et al., 2011a). The GMS cohort is
similar in size to the recent Iowa (Kwon et al., 2012) study which also described clear age-related
increases in sedentary time during childhood and adolescence. For the determinants of sedentary time
and fragmentation analyses the present study exceeded the criterion for study power suggested by
Uijtdewilligen et al. (2011) of at least 10 participants per potential determinant. The percentage of
variance explained by our determinants in the final models for changes in sedentary time and
fragmentation index from 9-12y were 41.0% and 10.0%, respectively, leaving a large amount of
variance unexplained. However, for physical activity at least, studies which use objective measures of
behaviour typically have a lower % of variance explained than those which use subjective measures
(King et al., 2011; McMinn et al., 2008). It is also likely that there are a number of determinants which
we did not measure (e.g. pubertal stage, sleep), or did not measure very precisely in the present study,
reducing our ability to explain variance in the change in sedentary time and sedentary fragmentation.
How accurately our measure of sedentary behaviour is, is also unclear, and evidence on validity is not
entirely consistent at present (Davies et al., 2012; Fischer et al., 2012; Hart et al., 2011; Kozey-Keadle
et al., 2011; Lyden et al., 2012; Martin et al., 2011; Ridgers et al., 2012). Finally, the generalizability of
our findings to other samples and setting needs to be established by comparison with future studies.
5.

Conclusion

A number of potential determinants of sedentary behaviour across late childhood were identified in the
current study. Two of these determinants, sport club attendance and MVPA, could be used within
intervention studies aiming to decrease the marked increase in sedentary time with increasing age
between ages 9 and 12 years, whereas our finding related to the winter season could be used to target
interventions as period during which the largest increases in sitting over time appear. Research
including potential determinants during the early years is needed to gain a more in depth understanding
of the pathways leading to changes in sedentary behaviour among children and adolescents.
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Tables
Table 1. Participant characteristics with valid measures at both time points (mean ± SD).
All children (n=365)
9ya
12yb

Boys (n=166)
9ya
12yb

Girls (n=199)
9ya
12yb

Age, years

9.3 (0.4)

12.5 (0.3)

9.3 (0.4)

12.5 (0.29)

9.3 (0.4)

12.5 (0.3)

Height, cm

135.2 (6.2)

154.7 (7.8)

135.5 (6.4)

154.0 (8.4)

135.0 (6.1)

155.2 (7.2)

Weight, kg

33.0 (7.2)

49.6 (12.0)

32.8 (7.2)

48.5 (11.8)

33.1 (7.3)

50.5 (12.0)

BMI-z score

0.52 (1.10) 0.67 (1.19)
Mean daily sitting, min 372.9 (63.5) 470.4 (90.1)
55.4 (6.9)
65.0 (8.6)
Mean daily sitting, %

0.57 (1.15) 0.71 (1.29)
371.8 (58.9) 455.0 (90.2)

0.48 (1.05) 0.64 (1.09)
379.5 (62.1) 483.2 (89.0)

54.6 (7.0)

63.1 (8.7)

56.2 (6.8)

66.6 (8.3)

Mean daily MVPA, min 36.7 (16.4)
Mean daily MVPA, % 5.5 (2.4)

31.3 (17.2)

42.7 (17.4)

37.7 (17.7)

32.8 (14.5)

25.9 (14.7)

4.4 (2.4)

6.3 (2.5)

5.3 (2.6)

4.9 (2.1)

3.6 (2.0)

16.7 (1.6)
15.2 (2.4)
16.9 (2.5)
15.6 (2.4)
16.5 (1.5)
14.9 (2.3)
Fragmentation index
Data collected from September 2008-August 2009; bData collected from January 2012-November 2012; MVPA,
moderate-to-vigorous physical activity
a
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Table 2. Univariate analyses of determinants associated with change in sitting time and sitting time
fragmentation β (95% CI).
Change in sitting time

Change in fragmentation index

1.86 (0.18, 3.53)a
2.31 (0.07, 4.57)a

-0.42 (-0.89, 0.06)a
0.20 (-0.44, 0.85)

BMI-z score

-0.004 (-0.77, 0.76)

-0.16 (-0.38, 0.06)

Maternal age

-0.04 (-0.20, 0.12)

0.02 (-0.02, 0.07)

Maternal BMI-z score

-0.02 (-0.17, 0.14)

-0.03 (-0.07, 0.02)

Main carer works outside home

-0.39 (-2.20, 1.42)

0.01 (-0.51, 0.53)

a

-0.04 (-0.11, 0.03)

Demographic and biological domain
Sex (girls)
Age

Socioeconomic status (deprived)

0.37 (0.13, 0.60)

Psychosocial domain
Child interest in sedentary behaviour
Behavioural domain
Child reported screen time
Sports club
Change in MVPA
Social and cultural
Rules around screen useb
Parental enjoyment of sedentary
behaviour
Family screen time
Parental screen time

b

Environmental
Spring
Autumn
Winter

-0.26 (-0.64, 0.11)

-0.32 (-1.05, 0.41)

-0.03 (-0.23, 0.18)

-2.69 (-4.42, -0.96)

a

0.33 (-0.16, 0.83)

-1.88 (-2.14, -1.62)

a

0.13 (0.04, 0.22)a

-0.56 (-2.63, 1.50)

0.32 (-0.27, 0.92)

0.24 (-1.72, 2.20)

-0.12 (-0.67, 0.44)

0.02 (-1.20, 1.24)

-0.01 (-0.34, 0.36)

-0.01 (-0.06, 0.05)

0.02 (0.00, 0.03)a

1.74 (-1.04, 5.52)a

-0.60 (-1.42, 0.21)

-1.92 (-4.37, 0.54)
-4.06 (-6.58, -1.53)

-0.51 (-1.19, 0.16)
a

0.15 (-0.58, 0.88)

Number of TVs

-0.08 (-0.81, 0.66)

-0.08 (-0.29, 0.14)

TV in bedroom

0.13 (-1.82, 2.09)

-0.02 (-0.55, 0.58)

Computer at home

0.60 (-2.92, 4.12)

-0.20 (-1.21, 0.82)

a

-0.12 (-0.70,0.45)

Subscription-based television service
a

1.12 (-0.20, 2.41)a

1.69 (-0.30, 3.69)

b

p<0.1; parent reported; MVPA, moderate-to-vigorous intensity physical activity
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Table 3. Final multivariable model for association between determinants and change in sitting time (β, 95% CI).
% Change in sitting time
% Change in sitting time
(controlling for baseline sitting time)
Sports club
membership
-2.04 (-3.52, -0.55)
Change in MVPA

-1.66 (-1.93, -1.39)

-1.74 (-2.00, -1.49)

Winter

-3.23 (-4.74, -1.72)

-2.93 (-4.38, -1.49)

Sex
p<0.05 for all; MVPA, moderate-to-vigorous physical activity

1.40 (0.09, 2.72)
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Table 4. Final multivariable model for association between determinants and change in fragmentation index, (β;
95% CI).
Change in fragmentation
index
Sex

Change in fragmentation index
(controlling for baseline fragmentation index)
-0.52 (-1.01, -0.02)

Parental screen timeb

0.02 (0.0, 0.03)

Change in MVPA
p<0.05 for all

0.11 (0.01, 0.21)
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Online Supplement 1. Correlations between sitting time, fragmentation index and MVPA
Sitting time y9 Sitting time y12
Change
%
%
in sitting time %

FI y9

FI y12 Change in FI MVPA y9 MVPA y12
%
%

Sitting time y9, %

-

Sitting time y12, %

0.478

Change in sitting time, %

-0.369

0.640

-

FI y9

-0.631

-0.302

0.233

-

FI y12

-0.416

-0.773

-0.454

0.403

-

Change in FI

0.0407

-0.573

-0.642

-0.329

0.732

-

MVPA y9, %

-0.578

-0.331

0.156

0.204

0.301

0.158

-

MVPA y12, %

-0.237

-0.676

-0.508

0.092

0.378

0.321

0.408

-

Change in MVPA, %

0.3077

-0.324

-0.612

-0.101

0.075

0.153

-0.534

0.554

-

FI, fragmentation index
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