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1. UNABRIDGED METHODS
SECTION

Methods

Study Sample

Weused data fromALSPAC, a population-
based birth cohort that recruited 14 541
pregnant women with expected delivery
dates between April 1, 1991, and De-
cember 31, 1992 (www.alspac.bris.ac.
uk). ALSPAC has been described in detail
elsewhere.18 From the age of 7 years,
surviving offspring have been invited to
regular follow-up clinics. In the present
analysis, we examined the association
between accelerometer data collected at
age 11 to 12 years and biomarker data
collected in clinicswhen the childrenwere
aged 15 to 16 years. Ethics approval for
the study was granted from the ALSPAC
law and ethics committee and the local
research ethics committees. For partici-
pation in the ALSPAC research clinics,
children provided written assent and the
parents provided written informed con-
sent. In the follow-up clinic (age 15–16
years), adolescents provided their own
consent. The study Web site contains
details of all the data that are available
through a fully searchable dictionary.19

Measures of ST and Physical Activity

Participantsattendingclinicsatages11to
12 years and 13 to 14 yearswere asked to
wear an accelerometer for 7 consecutive
days during their waking hours (model
CSA7164, 2.2, and GTM1; ActiGraph LLC).
The full accelerometry protocols have
been described in detail previously20,21

and are summarized here. Accel-
erometers were initialized for 1-minute
epochs and to start recording at 5:00 AM

on the day after the clinic visit; partic-
ipants wore the devices above the right
hip. Movement was expressed as counts
per minute, and valid wear-time was
definedas$3 days of$10 hours perday
of data. Customized softwarewas used to
analyze the accelerometer data. Periods
of $10 minutes of consecutive zero
counts were considered nonwear time.
We also excluded any day of recording
when the average cpm was,150 or.3
SDs above the mean because this level of
physical activity was considered to be
behaviorally implausible.21,22 ST was de-
fined as time spent at,200 cpm21,23 and
MVPA using the internally derived
ALSPAC-specific cutoff of 3600 cpm.20

Participants who wore accelerometers
were aged 11 to 12 years (mean age: 11.8
6 0.24 years) and 13 to 14 years (mean
age: 13.96 0.20 years) on the first day of
accelerometer wear.

A total of 5593 participants provided
accelerometerdataatage11to12years.
Of those participants who did not pro-
vide accelerometer data at age 11 years,
876 provided these data at age 13 to
14 years. For these participants, data at
age13yearswereused insteadofdataat
age 11 years; thus, the total number of
participantswithaccelerometerdata(at
age 11 or 13 years) was 6469 (Fig 1).
Because the large majority of acceler-
ometer data is derived from age 11 to 12
years,we refer to thebaselineas “age11
years” from this point on.

Outcome Measures

Among the 6469 participants who pro-
vided accelerometer data at age 11
years, biometric datawere collected on
99.6% (n5 6446) at baseline and 4639

(72%) at follow-up at age 15 to 16 years
(mean age: 15.4 6 0.29 years [from this
point forward referred to as “age 15
years”]) duringwhich outcomemeasures
were assessed. Of these, 3368 (73% of the
4639 who attended the 15-year clinic) had
complete data on non–blood-based out-
comes, and 2963 (64%) had complete
data on blood-based outcomes. We de-
fined the eligible sample for this study as
the 4639 participants with accelerometer
data who attended the clinic before being
issued an accelerometer and who also
attended the clinic at age 15 years; the
main analysis samples were 4639 for
non–blood-based outcomes (with im-
putation used to estimate outcomes for
the 27%with missing data) and 2963 for
blood-based outcomes (Fig 1 and Sup-
plemental Table 3).

Measurementof theoutcomeshasbeen
described in detail in a previous pub-
lication24 and is summarized here.
Weight and height were measured with
the child in light clothing and without
shoes. Weight was measured to the near-
est 0.1 kg by using Tanita scales (Tanita,
Tokyo, Japan) and height to the nearest
0.1 cm with a Harpenden stadiometer
(Holtain Limited, Pembs, Wales, UK). Weight
and height measurements were used to
calculate BMI by dividing weight by height
squared. A flexible tape was used to mea-
sure waist circumference to the nearest
1 mm at the mid-point between the lower
ribs and the iliac crest (pelvic bone).
A Lunar Prodigy Primo narrow fan beam
densitometer (General Electric Healthcare,
Little Chalfont, Buckinghamshire, UK) was
used to perform whole-body dual-energy
x-ray absorptiometry to measure lean
and body fat mass. Blood pressure was
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measured with the child at rest and his
or her arm supported; a Dinamap 9301
Vital Signs Monitor (Morton Medical,
London, UK) was used for testing. Two
readings of SBP and DBP were taken,
and the mean of the 2 measures was
used. Fasting blood sample measures
comprised triglycerides, HDL-C, C-reactive
protein, glucose, insulin, total choles-
terol, and LDL-C. Once the fasting blood
samples were taken, they were im-
mediately spun and frozen at 280°C.
Plasma lipid concentrations (triglyc-
erides, HDL-C, and total cholesterol) were
measured by modification of the stan-
dard Lipid Research Clinics Protocol by
using enzymatic reagents for lipid de-
termination. LDL-C concentrations were
determined from these by using the
Friedewald equation (LDL 5 total
cholesterol2 HDL triglycerides3 0.45).
Insulin was measured with an enzyme-
linked immunosorbent assay (Mercodia,
Uppsala, Sweden), and plasma glucose
was measured with an automated assay.

Covariables

Potentialconfounding factorsaccounted
for in the analyses included: gender;
birth weight; maternal BMI; paternal
occupationalsocialclass (I, II, III [manual],
III [nonmanual], IV, and V); total energy
intake at age 10 years; Tanner puberty
stage at age 11 years; age (months) at
Tannermeasurement; age(months)at the
time of assessment of cardiometabolic
and adiposity markers; accelerometer
wear time (minutes) at age 11 years; time
in months between accelerometry at
age 11 years and measurement of
cardiometabolic and adiposity outcomes
at age 15 years; baseline adiposity (BMI,
body fatmass, andwaist circumference);
and SBP and DBP measurements at age
11 years.

Dealing With Missing Data

Participants had varying amounts of
missing data for covariables within the
2 main analysis samples. Taking into
account only those with complete data

on all covariables, the complete case
sample sizes were 1075 for the non–
blood-based outcomes (20% of the
4639 eligible subjects for those out-
comes) and 944 for the blood-based
outcomes (35% of the 2967 eligible
subjects for those outcomes) (Fig 1).

To increase efficiency and minimize
selection bias, missing values of all
outcomes and covariates were im-
puted,with theexclusionofblood-based
outcomes. For non–blood-based out-
comes, the main analysis sample
comprised respondents who provided
accelerometry data at age 11 years and
also attended the clinics at ages 11 and
15 years (n5 4639). Within this sample,
missing values for all outcomes and
covariates were imputed (accelerometer-
measured sedentary/MVPA time had no
missing values). For blood-based out-
comes, the main analysis sample was
further limited to the 2963 subjects who
provided a blood sample (excluding 4
subjects with missing insulin values).
Figure 1 provides further clarification.

Missing values were imputed by using
the multiple imputation procedure in
SPSS version 21, with linear regression
as the type of imputation and the gen-
eration of 20 imputation data sets. All
outcome, exposure, and covariate data
were included as predictors in the
imputation procedure.

Data Handling and Statistical Analysis

Several outcome variables were logged
to improve normality of residuals
(waist circumference, triglycerides,
HDL-C, C-reactive protein, glucose, and
insulin). Due to the range of ages at
which height and weight were mea-
sured, BMI was converted to an age-
and gender-specific SD score (SDS)
with the Cole formula we have recently
used10 and is detailed elsewhere.25

Because we found no evidence of an
interaction between gender and ST or
MVPA in terms of the outcomes, analyses
were adjusted for gender but were
not gender-specific.

Multiple linear regression was used to
examine associations between ST and
MVPA and cardiometabolic and adi-
posity outcomes, adjusting for covari-
ables. Cardiometabolic and adiposity
outcomes consisted of BMI SDS, waist
circumference, body fat mass, DBP,
and SBP (non–blood-based sample)
and fasting triglycerides, HDL-C, total
cholesterol, LDL-C, C-reactive protein,
glucose, and insulin (blood-based sam-
ple). Results were expressed as mean
differences per 10 minutes per day in
either ST or MVPA. Multivariate models
were run for each combination of out-
come and exposure: model 1 was ad-
justed for gender, age at measurement,
and accelerometer wear time; model 2
was also adjusted for time between the
accelerometry measurement and out-
come measurement, paternal social
class, birth weight, maternal BMI, Tanner
puberty stage, age at Tanner mea-
surement, and daily energy intake at
age 10 years; and model 3 was also
adjusted for MVPA at age 11 years (in
models with ST time as the exposure
only). A final model further adjusted for
each baseline adiposity marker (BMI,
body fat mass, and waist circumference
analyses) or blood pressure (SBP and
DBP analyses) at age 11 years, as ap-
propriate. Analyses with blood-based
outcomes (which were not measured
at age 11 years) were adjusted for
baseline BMI as a broad indicator of
baseline cardiometabolic risk. Models
were checked for collinearity, and vari-
ance inflation factors in all the mod-
els were ,2. Residual plots and
statistics were checked for normality,
heteroscedasticity, and independence.

In a subsample with valid accel-
erometrydataatboth 11and15 yearsof
age, we examined whether baseline
adiposity was associated with ST at
follow-up by using multiple linear re-
gression with BMI SDS (n5 2067), body
fat mass (n 5 1358) and waist cir-
cumference (n5 1789) at age 11 years
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as exposures and ST at age 15 years as
the outcome.

A standardized continuous CMscore
was also calculated by using existing
methods.10,26 The score comprised 10
of the cardiometabolic risk outcome
variables (body fat mass, SBP, DBP,
triglycerides, HDL-C, C-reactive protein,
glucose, insulin, total cholesterol, and
LDL-C). Body fat mass was chosen over
BMI SDS and waist circumference as
a measure of adiposity to include in the
CMscore because of our a priori con-
sideration that this variable was the
best measure of fatness. After log-
transformation of triglycerides, HDL-C,
C-reactive protein, glucose, and insulin,
and taking the mean of SBP and DBP,
z scores were computed for each com-
ponent (z5 [participant value – sample
mean]/sample SD), and the sum of these
z scores was divided by 9 (the number
of components) to compile the final
CMscore with units of SD. For HDL-C, the
z score was multiplied by –1, reflecting
the fact that higher values of HDL-C are
associated with reduced cardiovascular
risk.

In the Results section, multivariable
associations are presented for all
cardiometabolic and adiposity outcomes
and the CMscore. Because multiple
linear regression is sensitive to the
distribution of included variables, we
also ran a set of sensitivity analyses
by using general linear models with
tertiles of accelerometer-measured
ST and MVPA as the main exposure.
Multivariable-adjusted coefficients and
95% CIs were calculated for each out-
come with reference to the ST or MVPA

tertile, and we present the results of
these sensitivity analyses as estimated
marginal means. SPSS version 21 was
used for all analyses.

2. SUPPLEMENTAL METHODS:
MISSING DATA AND MULTIPLE
IMPUTATION

Including all exposures and covariates,
the eligible sample size varied by out-
come measure, as shown in Supple-
mental Table 3. The percent excluded
through listwise deletion of missing
values ranged from 60.8 for blood out-
comes to 70.9 for waist circumference.
The eligible sample size was restricted
to subjects who provided accelerome-
ter data at age 11 or 13 years and who
also attended the clinic at age 11 or 13
years and the clinic at age 15 years (n5
4639). For blood-based outcomes, the
sample was further restricted to sub-
jects who provided valid blood-based
measurements at the clinic at age 15
years, excluding 4 cases with missing
insulin values (n5 2963).

Multiple imputation was conducted by
using SPSS version 21. Variables in-
cluded in the imputation process are
shown in Supplemental Table 4. Among
those in the eligible sample for non–
blood-based outcomes (n 5 4639),
missing values were imputed for all
covariates (excluding age and gender,
which had no missing values), and
non–blood-based outcomes. Blood-based
outcomes, accelerometer data, age, and
gender did not have any missing val-
ues (with the exception of blood-based
outcomes, which were subject to a
smaller eligible subsample) and were

included in the model in a predictive
capacity. The observed minimum and
maximum values were used as con-
straints for the imputed values; in those
instances where variables were logged
for the analysis, the logged variables
were used in the imputation model.

Linear regression was used for all
variables, and 20 cycles of imputation
were conducted, resulting in 20 im-
puted data sets. Results from these 20
imputed data sets were combined by
using themultiple imputationmodule in
SPSS to provide pooled results. Twenty
imputationswere considered adequate
given the proportion of missing values:
for the variable with the highest pro-
portion of values missing (57.7%, ma-
ternalweight), 20 imputations provided
estimates with an efficiency of 99%
(calculated by using a formula from
Rubin36).

Histograms of variables with imputed
data were examined visually to ensure
that distributions of key variables were
similar in each imputed data set and
in the observed data. Variable dis-
tributions (mean and SD) were similar
between the imputed data sets and the
observed data (Supplemental Table 5).

Results in the main article are pre-
sented according to the pooled out-
comes of the 20 imputed data sets,
whereas key analyses using the ob-
served (nonimputed) data are pre-
sented in Supplemental Tables 6 and 7.
Where multiple imputation has been
conducted, the presentation of imputed
results is considered preferable to the
presentation of nonimputed results
(listwise deletion).37
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3. SUPPLEMENTAL RESULTS TABLES

SUPPLEMENTAL TABLE 3 Listwise Exclusion of Missing Data According to Outcome Measure at
Age 15 Years

Outcome Measure N a Eligible Sample Sizeb % Missing

BMI 1725 4639 62.8
Body fat mass, % 1385 4639 70.1
Waist circumference, cm 1350 4639 70.9
SBP, mm Hg 1645 4639 64.5
DBP, mm Hg 1645 4639 64.5
Triglycerides, mmol/L 1162 2963 60.8
HDL-C, mmol/L 1162 2963 60.8
C-reactive protein, mg/L 1162 2963 60.8
Glucose, mmol/L 1162 2963 60.8
Insulin, IU/L 1162 2963 60.8
Total cholesterol, mmol/L 1162 2963 60.8
LDL-C, mmol/L 1162 2963 60.8
a Numbers represent the sample size for each outcome variable once missing cases in all exposures and covariates have
been excluded.
b The eligible sample size comprises subjects who provided accelerometry data at age 11 years and also attended the clinic
at age 11 years and the clinic at age 15 years. For blood-based outcomes, this sample is further limited to subjects who also
provided valid blood measurements at the clinic at age 15 years, excluding 4 missing values for insulin.

SUPPLEMENTAL TABLE 4 Variables Used in the Multivariable Multiple Imputation Model

Variable Missing Values Imputed In This
Variable?

Imputed Values

Minimum Maximum Rounding N Imputed

Gender NA, no missing
Ageat clinic attendance,mon, at age

15 y
NA, no missing

Paternal social classa Yes 1 6 Integer 643
Birth weight, g Yes 825 5300 277
Maternal BMI Yes 17.2 44.2 2675

Non–blood-based outcomes at age
15 y

BMI Yes 14.1 42.0 58
Body fat mass, % Yes 2.6 69.3 67
Waist circumference, cm, logged Yes 4.0 4.8 1128
SBP, mm Hg Yes 83.5 164.5 153
DBP, mm Hg Yes 34.0 115.0 153

Blood-based outcomes at age 15 yb Triglycerides, mmol/L, logged No
HDL-C, mmol/L, logged No
C-reactive protein, mg/L, logged No
Glucose, mmol/L, logged No
Insulin, IU/L, logged No
Total cholesterol, mmol/L No
LDL-C, mmol/L No

Accelerometer data at age 11/13 y Accelerometer wear time, min/wk No
ST, min/wk No
MVPA time, min/wk No
VPA time, min/wk No

Cardiometabolic risk markers at
age 11 y

BMI Yes 12.4 36.4 10
Body fat mass, % Yes 1.0 65.0 955
Waist circumference, cm, logged Yes 3.8 4.7 5
SBP, mm Hg Yes 76.0 147.0 120
DBP, mm Hg Yes 36.0 84.5 121

NA, not applicable.
a Included in the model as a scale variable due to problems inputting it as an ordinal variable.
b Blood-based sample limited to subjects with valid data on all blood-based outcomes (n 5 2968).
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SUPPLEMENTAL TABLE 5 Distribution of Imputed Characteristics in the Imputation Data Sets and in the Observed (Nonimputed) Data Set

Imputed Variable % Data Imputed Mean (SD) for Continuous Variables
% for Categorical Variables

Imputed Data Set Observed (Nonimputed) Data Set

Cardiometabolic risk markers at
age 15

BMI 1.3 21.4 (3.5) 21.4 (3.5)
Body fat mass, % 1.4 22.8 (10.3) 22.7 (10.3)
Waist circumference, cm, logged 24.3 4.3 (0.1) 4.3 (0.1)
SBP, mm Hg 3.3 123.0 (10.9) 123.0 (10.9)
DBP, mm Hg 3.3 67.5 (8.7) 67.5 (8.7)

Cardiometabolic risk markers at
age 11 y

BMI 0.2 19.1 (3.3) 19.1 (3.3)
Body fat mass, % 20.6 17.3 (9.5) 17.5 (9.5)
Waist circumference, cm, logged 0.1 4.2 (0.1) 4.2 (0.1)
SBP, mm Hg 2.6 105.5 (9.5) 105.5 (9.5)
DBP, mm Hg 2.6 58.7 (6.4) 58.7 (6.4)

Other covariables Paternal social class 13.9
I 14.2 13.8
II 37.5 35.7
III (nonmanual) 12.4 15.1
III (manual 26.5 25.9
IV 7.7 7.8
V 1.8 1.8
Birth weight, g 6.0 3415.7 (549.5) 3415.2 (549.6)
Maternal BMI 57.7 26.7 (3.6) 26.5 (3.6)
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SUPPLEMENTAL TABLE 6 Sample Characteristics According to Tertile of ST at Age 11 Years

Variable ST Tertile at Age 11/13 Years P

Low (160–406 min/d) Medium (407–465 min/d) High (466–706 min/d)

% N % N % N

Categorical variablesa

Social class (% skilled manual or lower) 39.8 1294 36.52 1350 31.66 1352 ,.001
Gender (% boys) 54.05 1545 47.02 1546 39.02 1548 ,.001

Continuous variablesa Mean 6 SD N Mean 6 SD N Mean 6 SD N P
BMIb 21.19 6 3.41 1533 21.4 6 3.53 1526 21.52 6 3.53 1522 .027
Body fat mass, %b 21.31 6 10.23 1529 22.71 6 10.2 1523 24.16 6 10.14 1520 ,.001
Lean body mass, %b 72.94 6 11.04 1529 70.92 6 11.17 1486 68.78 6 11.06 1487 ,.001
Waist circumference, cmb 75.88 6 7.67 1199 75.99 6 8.38 1166 76.43 6 8.82 1146 .243
SBP, mm Hgb 123.11 6 10.59 1497 122.85 6 10.86 1496 122.93 6 11.12 1493 .808
DBP, mm Hgb 67.19 6 8.74 1497 67.42 6 8.55 1496 67.83 6 8.88 1493 .132
Triglycerides, mmol/Lb 0.81 6 0.37 1015 0.81 6 0.33 977 0.84 6 0.36 975 .134
HDL-C, mmol/Lb 1.28 6 0.29 1015 1.27 6 0.28 977 1.29 6 0.29 975 .223
C-reactive protein, mg/Lb 1.38 6 4.17 1015 1 6 3.37 977 1.26 6 3.83 975 .079
Glucose, mmol/Lb 5.22 6 0.39 1015 5.22 6 0.4 977 5.19 6 0.37 975 .201
Insulin, IU/Lb 9.96 6 5.91 1013 10.11 6 6.32 976 10.27 6 5.38 974 .509
Total cholesterol, mmol/Lb 3.75 6 0.64 1015 3.74 6 0.63 977 3.77 6 0.65 975 .569
LDL-Cb 2.08 6 0.55 1015 2.09 6 0.54 977 2.08 6 0.55 975 .958
Baselinec BMI 18.69 6 3.18 1541 19.04 6 3.27 1542 19.48 6 3.46 1546 ,.001
Baselinec body fat mass, % 15.8 6 9.03 1252 17.56 6 9.6 1209 19.1 6 9.72 1223 ,.001
Baselinec lean body mass, % 71.4 6 8.81 1528 69.93 6 9.01 1528 68.19 6 9.07 1520 ,.001
Baselinec waist circumference, cm 67.16 6 8.88 1544 68.15 6 8.98 1542 69.61 6 9.61 1548 ,.001
Baselinec SBP, mm Hg 104.95 6 9.34 1519 105.26 6 9.16 1510 106.44 6 9.87 1490 ,.001
Baselinec DBP, mm Hg 58.22 6 6.15 1519 58.58 6 6.51 1509 59.19 6 6.53 1490 ,.001
Baselinec Tanner stage (pubic hair) 2.19 6 0.96 1084 2.27 6 1.01 1186 2.48 6 1.03 1178 ,.001
Baselinec Tanner stage (development of breasts or testes,

scrotum, and penis)
2.54 6 1.07 1090 2.52 6 1.09 1160 2.62 6 1.11 1159 .041

Daily energy intake at age 10 y, kcal 1892.84 6 378.23 1478 1856.22 6 373.98 1463 1837.936 366.28 1464 ,.001
MVPA time, min/d 29.14 6 17.26 1545 21.98 6 13.49 1546 17.24 6 11.47 1548 ,.001
VPA time, min/d 4.57 6 4.94 1545 3.3 6 4.19 1546 2.2 6 2.92 1548 ,.001
Accelerometer wear time, min/wk 4229.57 6 1212.15 1545 4603.45 6 1079.89 1546 4785.9 6 1103.11 1548 ,.001
Age at clinic attendance, mo 185.18 6 3.61 1545 185.02 6 3.27 1546 185.25 6 3.47 1548 .185
Time between accelerometry measurement and clinic

attendance, mo
43.04 6 6.26 1545 42.01 6 7.48 1546 39.43 6 9.98 1548 ,.001

Birth weight, kg 3.39 6 0.57 1456 3.40 6 0.54 1458 3.46 6 0.53 1448 .003
Maternal BMI 26.6 6 3.38 600 26.67 6 3.66 667 26.27 6 3.71 697 .094

Nonimputed data. Sample restricted to respondents with valid accelerometry data at age 11 years and/or 13 years who attended the clinics at ages 11 years and/or 13 years and 15 to 16 years.
a The x2 test was used to test the significance of the association between categorical variables and ST tertile; analysis of variance was used for continuous variables.
b Cardiometabolic risk factors and adiposity were measured at a clinic at age 15 to 16 years.
c Accelerometry, baseline cardiometabolic risk indicator, and Tanner stage data at age 13 years were used for subjects with no accelerometry data at age 11 years.
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SUPPLEMENTAL TABLE 7 Multivariable-Adjusted Associations Between Time Spent Sedentary at Age 11 Years and Cardiometabolic Risk Markers at
Age 15 Years in the Observed (Nonimputed) Data Set

Variable N Model 1a Model 2b Model 3c Model 4d

BMI SDS 1725 0.005 (–0.002 to 0.013) 0.005 (–0.003 to 0.013) 20.001 (–0.009 to 0.007) 0.005 (0 to 0.01)
Body fat mass, % 1385 0.043 (–0.015 to 0.101) 0.060 (0 to 0.119) 0.014 (–0.05 to 0.077) 0.057 (0.026 to 0.089)
Waist, cme 1350 0.000 (0 to 0.001) 0.000 (0 to 0.001) 0.000 (–0.001 to 0.001) 0.001 (0 to 0.001)
SBP, mm Hg 1645 20.017 (–0.094 to 0.06) 20.009 (–0.09 to 0.072) 20.035 (–0.121 to 0.052) 0.033 (–0.014 to 0.08)
DBP, mm Hg 1645 20.020 (–0.084 to 0.044) 20.027 (–0.095 to 0.04) 20.014 (–0.087 to 0.058) 0.025 (–0.014 to 0.064)
Triglycerides, mmol/Le 1162 0.002 (–0.001 to 0.006) 0.003 (–0.001 to 0.006) 0.002 (–0.002 to 0.006) 0.002 (0 to 0.004)
HDL-C, mmol/Le 1162 0.001 (–0.001 to 0.003) 0.001 (–0.002 to 0.003) 0.001 (–0.001 to 0.004) 0.000 (–0.001 to 0.001)
C-reactive protein, mg/Le 1162 0.002 (–0.008 to 0.012) 0.006 (–0.004 to 0.017) 20.001 (–0.012 to 0.01) 0.001 (–0.005 to 0.007)
Glucose, mmol/Le 1162 0.000 (–0.001 to 0) 0.000 (–0.001 to 0) 0.000 (–0.001 to 0) 0.000 (–0.001 to 0)
Insulin, IU/Le 1162 0.000 (–0.004 to 0.005) 0.001 (–0.004 to 0.005) 20.002 (–0.007 to 0.003) 0.001 (–0.001 to 0.004)
Total cholesterol, mmol/L 1162 0.000 (–0.005 to 0.005) 0.001 (–0.005 to 0.007) 0.002 (–0.005 to 0.008) 20.001 (–0.004 to 0.003)
LDL-C, mmol/L 1119 20.002 (–0.007 to 0.003) 20.001 (–0.006 to 0.004) 20.002 (–0.007 to 0.004) 20.001 (–0.004 to 0.002)
CMscore, SDf 1120 0.000 (–0.004 to 0.004) 0.001 (–0.004 to 0.005) 20.002 (–0.007 to 0.003) 0.001 (–0.001 to 0.004)

Coefficients represent the mean difference in the CMscore per 10-minute greater time spent in sedentary behavior. Accelerometry and baseline cardiometabolic risk indicator data at age
13 years were used for subjects with no accelerometry data at age 11 years.
a Adjusted for gender, wear time at age 11 years, and age at measurement (months) of cardiometabolic risk indicator.
b Also adjusted for time between accelerometry data collection and measurement of cardiometabolic risk factors (months), paternal social class, birth weight, and maternal BMI.
c Also adjusted for time spent in MVPA at age 11 years.
d Also adjusted for baseline cardiometabolic risk indicator at age 11 years (BMI SDS used for blood-based outcomes).
e These variables were log-transformed by using the natural log before analysis.
f A composite z score compiled from 10 of the outcome variables (body fat mass, SBP, DBP, triglycerides, HDL-C, C-reactive protein, glucose, insulin, total cholesterol, and LDL-C).

SUPPLEMENTAL TABLE 8 Multivariable-Adjusted Associations Between Time Spent in MVPA at Age 11 Years and Cardiometabolic Risk Markers at Age
15 Years in Observed (Nonimputed) Data Set

Variable N Model 1a Model 2b Model 3c

BMI SDS 1725 20.080 (–0.113 to –0.047) 20.070 (–0.101 to –0.038) 0.011 (–0.008 to 0.03)
Body fat mass, % 1385 20.623 (–0.881 to –0.365) 20.578 (–0.83 to –0.326) 20.255 (–0.464 to –0.046)
Waist, cmd 1350 20.004 (–0.007 to 0) 20.003 (–0.007 to 0.001) 0.003 (0 to 0.005)
SBP, mm Hg 1645 20.278 (–0.616 to 0.06) 20.255 (–0.593 to 0.084) 0.020 (–0.297 to 0.337)
DBP, mm Hg 1645 0.166 (–0.116 to 0.447) 0.177 (–0.106 to 0.46) 0.284 (0.009 to 0.559)
Triglycerides, mmol/Ld 1162 20.008 (–0.023 to 0.006) 20.008 (–0.023 to 0.006) 20.005 (–0.019 to 0.01)
HDL-C, mmol/Ld 1162 0.009 (0 to 0.017) 0.008 (–0.001 to 0.016) 0.004 (–0.004 to 0.013)
C-reactive protein, mg/Ld 1162 20.085 (–0.128 to –0.042) 20.082 (–0.124 to –0.039) 20.054 (–0.095 to –0.012)
Glucose, mmol/Ld 1162 0.000 (–0.003 to 0.003) 0.000 (–0.003 to 0.003) 0.000 (–0.003 to 0.003)
Insulin, IU/Ld 1162 20.028 (–0.046 to –0.01) 20.026 (–0.044 to –0.008) 20.016 (–0.034 to 0.001)
Total cholesterol, mmol/L 1119 0.006 (–0.017 to 0.03) 0.005 (–0.019 to 0.028) 0.008 (–0.016 to 0.032)
LDL-C, mmol/L 1163 20.001 (–0.021 to 0.02) 20.001 (–0.022 to 0.02) 0.005 (–0.016 to 0.026)
CMscore, SDe 1120 20.029 (–0.047 to –0.011) 20.028 (–0.046 to –0.01) 20.013 (–0.03 to 0.004)

Coefficients represent the mean difference in the CMscore per 10-minute greater time spent in MVPA at age 11 years. Accelerometry and baseline cardiometabolic risk indicator data at age
13 years were used for subjects with no accelerometry data at age 11 years.
a Adjusted for gender, wear time at age 11 years, and age at measurement (months) of cardiometabolic risk indicator.
b Also adjusted for time between accelerometry data collection and measurement of cardiometabolic risk factors (months), paternal social class, birth weight, and maternal BMI.
c Also adjusted for baseline cardiometabolic risk indicator at age 11 years (BMI SDS used for blood-based outcomes).
d These variables were log-transformed by using the natural log before analysis.
e A composite z score compiled from 10 of the outcome variables (body fat mass, SBP, DBP, triglycerides, HDL-C, C-reactive protein, glucose, insulin, total cholesterol, and LDL-C).

SUPPLEMENTAL TABLE 9 Multivariable-Adjusted Associations Between Adiposity Markers at Age
11 Years and Time Spent Sedentary at Age 15 Years in the Observed
(Nonimputed) Data Set

Variable N Model 1a Model 2b

BMI SDS 2067 20.069 (–2.621 to 2.483) 21.720 (–4.155 to 0.716)
Body fat mass, % 1358 0.054 (–0.405 to 0.513) 20.176 (–0.612 to 0.259)
Waist, cm 1789 0.120 (–2.12 to 4.52) 22.08 (–0.524 to 0.108)

Coefficients represent the mean difference in time (minutes) spent sedentary at age 11 years per unit increase in adiposity
marker.
a Adjusted for gender, accelerometer wear time at age 15 years, and time (in months) between measurement of adiposity at
age 11 years and the first day of accelerometer wear at age 15 years. Adiposity data at age 13 years were used for subjects
with no accelerometer data at age 11 years.
b Also adjusted for STat age 11 years and accelerometer wear time at age 11 years. Accelerometry data at age 13 used were
for subjects with no accelerometry data at age 11 years.
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