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Abstract

Background Physical activity in childhood is thought to influences health and development. Previous studies have
found that boys are typically more active than girls, yet the focus has largely been on differences in average levels
or proportions above a threshold rather than the full distribution of activity across all intensities. We thus examined
differences in the distribution of physical activity between girls and boys in a multi-national sample of children.

Methods We used the harmonised International Children Accelerometry Database (ICAD), including waist-worn
accelerometry data from 15,461 individuals (Boys: 48.3%) from 9 countries. Employing Generalised Additive Models
of Location, Shape, and Scale (GAMLSS) we investigated gender differences in the distribution of individuals, includ-
ing comparisons of variability (SD) and average physical activity levels (mean and median) and skewness. We con-
ducted this analysis for each activity intensity (Sedentary, Light, and Moderate-to-Vigorous (MVPA)) and a summary
measure (counts per minute (CPM)).

Results Sizable gender differences in the distribution of activity were found for moderate to vigorous activity

and counts per minute, with boys having higher average levels (38% higher mean volumes of MVPA, 20% higher
CPM), yet substantially more between-person variability (30% higher standard deviation (SD) for MVPA, 17% higher
SD for CPM); boys' distributions were less positively skewed than girls. Conversely, there was little to no difference
between girls and boys in the distribution of sedentary or light-intensity activity.

Conclusions Inequality in activity between girls and boys was driven by MVPA. The higher mean volumes of MVPA
in boys occurred alongside greater variability. This suggests a need to consider the underlying distribution of activ-
ity in future research; for example, interventions which target gender inequality in MVPA may inadvertently lead

to increased inequality within girls.
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Introduction

Physical activity levels during childhood and adoles-
cence have implications for health and development
throughout the lifecourse [1]. Low levels of activity
in childhood have been linked to a series of unfavour-
able outcomes: higher incidence of infectious [2] and
chronic disease [3—-8], poorer mental health outcomes
[3, 9], lower cognitive function and school perfor-
mance [9, 10], and delayed physical development [3, 7,
8, 10—15]. Gender is frequently observed to be a corre-
late of objectively measured physical activity in youth
samples [16, 17], with boys on average typically under-
taking more activity than girls, with the effect size
relatively stable across ages [18-25]. Since childhood
activity levels tend to track into later life [26], such dif-
ferences may have lasting implications for gender dis-
parities in subsequent health [27].

Understanding the distribution of individuals across
all active behaviours could help to better understand
causes of gender differences in activity profiles How-
ever, such an approach is underutilised [28]. Research
to date has largely focussed on comparing summary
measures of physical activity (frequently average
counts [29, 30] or MVPA [1, 5, 8, 17, 19, 23]) with little
research examining the distribution of activity across
individuals. One identified paper investigated the
Gini (an index of inequality for an outcome) of activ-
ity between countries, but did not examine gender
[28]. Analysing the full distribution of activity across
all intensities, drivers of differences between girls and
boys may be better understood, furthering an under-
standing of whether differences are due to a whole
population shift, or owes to a subset skewing the
sample.

To address this gap, the present research explores
the full distribution of activity using Generalised Addi-
tive Models of Location Shape and Scale (GAMLSS)
which allows for comparisons between medians,
standard deviations and skewness in addition to the
mean [31, 32]. This analysis is repeated for the mean
intensity of activity and each intensity threshold.
Given the observed differences between girls and boys
in volumes of MVPA, similar differences in the mean
should be observed here. If this difference emerges due
to volitional activity, such as sport or active play with a
larger subset of one gender undertaking such activities
[33], it may result in that gender having a wider dis-
tribution of activity and more skew. For light-intensity
activities, those that are constituent of ‘everyday’ activ-
ities, it may be that there is less of a difference between
girls and boys, with limited difference in the deviation
or skew.
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Methods

Sample

The International Children’s Accelerometry Database
(ICAD) was used in this analysis [34]. ICAD is a har-
monised dataset of accelerometry data from a series of
youth activity studies that employed waist-worn accel-
erometers in comparable means [34]. Data was harmo-
nised by reprocessing the raw accelerometer data from
each study with a consistent methodology [35]. Further,
social and demographic information were recoded to
a consistent reporting, with multiple harmonised vari-
ables created for each construct to include as broad of a
sample as possible [35].

This analysis used a subset of the available studies
that (a) included individuals aged between 5 and 18, (b)
were either cross-sectional or the first wave of a lon-
gitudinal study of accelerometry, and (c) were not pri-
marily focussed on an intervention group. The included
studies were the Pelotas Birth Cohort (Brazil), National
Health and Nutrition Examination Survey (NHANES;
USA), the Avon Longitudinal Study of Parents and Chil-
dren (ALSPAC; UK) [36, 37], European Youth Heart
Study (EYHS; Denmark, Estonia, Norway and Portu-
gal), the Kinder-Sportstudie (KISS; Switzerland) and
the Healthy Eating and Play Study (HEAPS)/ Children
Living in Active Neighbourhoods Project (CLAN; Aus-
tralia) (Tables S1 and S2). In total, our sample includes
15,461 individuals, with 4,615 individuals removed due
to incomplete or missing detail (Detail available in Figure
S1 and Table S3). Gender was coded as a binary (boys/
girls) variable. Reporting of sex and gender varies across
the contributing studies, as such, throughout this study
the output is treated as a binary interpretation of gender.

Measures of activity

For all individuals, a total count of activity recorded
by waist-worn accelerometers was collected, and pro-
cessed in a consistent manner accounting for differ-
ing study protocols [34]. To standardise for differing
wear times, the total counts were converted to a mean
number of counts per minute (cpm). To demarcate
intensity thresholds, Evenson cut points were used (Sed-
entary < 101cpm < Light < 2296cpm < MVPA). These
thresholds have been validated for use in youth samples
[38] and their use enables comparisons with existing
research. From this, daily mean volumes of time spent
in each threshold were calculated, with MVPA being a
sum of time in moderate and vigorous activity. To ensure
valid comparisons of activity during wakeful hours par-
ticipants with a mean recording length greater than 16 h
(960 min) of recording per day were removed from analy-
sis of either sedentary or counts per minute. In line with
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previous research [39-41], this was done to remove indi-
viduals who wore their device while asleep (Figure S2,
n=1,321; 8.5%).

Analysis

We conducted descriptive analysis of the distributions
of each outcome by gender, and estimated the mean,
median, standard deviation and skew. Subsequently,
the GAMLSS package in R [32, 42] was used to investi-
gate the relative distribution and variation in volumes of
physical activity. We estimated percentage differences in
the mean and standard deviation between girls and boys
using the normal distribution. To examine differences
in the median and skewness, a Box-Cox Cole and Green
(BCCQ) distribution was used. A Box-Cox transforma-
tion transforms skewed data to a normal distribution.
The power (\) required to do so is a measure of the non-
normality of the underlying data and is reported here as a
measure of skewness. This is estimated by maximum like-
lihood, and varies by the degree of skew, a power of one
is required to transform normal data, with values lower
than this for increasingly positive skews, and higher for
negative skews [32]. Given the transformation of skew-
ness in a Box-Cox, the measure of central tendency is
given by the median. However, due to the log function
within BCCG, negative and 0 values cannot be passed,
thus any 0 values were recoded to 0.001, this was only
necessary for measures of MVPA. GAMLSS requires
complete cases to run, as such the sample was restricted
to individuals with valid gender, covariate and outcome
data.

We first conducted unadjusted models then addition-
ally adjusted for factors which may in part explain or
confound gender differences in activity: measured body
mass index (kg/m? converted to internally calculated
gender and age-specific z-scores [43]), parental educa-
tion, and study. Heights and weights were taken at the
time of accelerometry recording, or from the closest time
point to accelerometry. No anthropometrics were taken
more than 6 months after accelerometry. Details on both
parents’ education was included in all studies except the
Pelotas study, for whom only mothers’ education was
available. Education was recoded to whether their par-
ents had remained in schooling up to state minimums or
whether a parent had received further education, consist-
ent with previous analyses of the ICAD dataset [21].

To test the robustness of the results, and to ensure this
was not a function of non-random missingness, sensi-
tivity analyses were conducted. This involved repeating
the unadjusted model with the dataset only restricted to
complete cases for activity and gender. Ethnicity (white/
other) and season were only available in a subset of indi-
viduals (Ethnicity: N=9,898, 64%; Season: N=9,604,
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62%); we thus adjusted for these factors in additional sen-
sitivity analysis of these countries. MVPA is additionally
broken down into moderate and vigorous intensity activi-
ties and analysed separately.

Results

After data cleaning 15,461 (Boys: 48.3%) individuals had
complete data for analysis (Table 1). The percentage of
boys in studies varied between 45% (Denmark) and
52% (Brazil). The mean age of the sample was 11 years
8 months, ranged from 4.35 to 18.42 years (Table 1)
and was similar for boys and girls (Figure S3). As study
design is mixed, there was variation in the variance
between countries, with birth cohort studies having a
narrower spread of ages. Boys were taller and heavier
than girls in the sample, but the differences were neg-
ligible (A 2cm & A 1kg). Of individuals who reported
ethnicity, 70% were white, (70.5% of girls, 69.1% of
boys) but this information was missing for Australia and

Table 1 Sample characteristics, and summary of physical activity
volumes stratified by gender

Overall Girls Boys
n 15461 7998 7463
Counts Per Minute® 588,89 (225.87) 53291 (200.34) 649.94 (236.11)
(mean (SD))
MVPA (mean (SD)) 52.38(29.60) 42,94 (23.73) 62.51(31.84)
Light (mean (SD)) 36336 (78.66) 361.93(77.74)  364.90 (79.60)
Sedentary’ 357.23(99.18)  365.86(99.40) 347.82(98.08)
(mean (SD))
Age (mean (SD)) 11.71(2.72) 11.69 (2.71) 11.72 (2.74)
Height (mean (SD)) 14893 (15.46) 14798 (14.09) 149.94 (16.74)
Weight (mean (SD)) 44.96 (16.86) 44,51 (15.55) 4545 (18.15)
Ethnicity (white) (%) 8366 (69.8) 4345 (70.5) 4021 (69.1)
Mothers Education 8933 (58.5) 4672 (59.1) 4261 (57.9)
(Beyond Compul-
sory) (%)
Fathers Education 7614 (62.5) 3953 (62.7) 3661 (62.3)
(Beyond Compul-
sory) (%)
Country (%)
Australia 2395 (15.5) 1256 (15.7) 1139(15.3)
Brazil 455(2.9) 217 (2.7) 238(3.2)
Denmark 1491 (9.6) 816(10.2) 675 (9.0)
Estonia 594 (3.8) 331(4.1) 263 (3.5)
Norway 367 (24) 80(23) 187 (2.5)
Portugal 637 (4.1) 313(39) 324 (4.3)
Switzerland 385 (2. 5) 199 (2.5) 186 (2.5)
UK 4785 (309 2511 (314) 2274 (30.5)
USA 4352 (28. ) 2175(27.2) 2177 (29.2)

@Values are reported after exclusion of individuals with more than 16 h of
recording per day. Detail on fathers’ education was absent in the Brazilian
(Pelotas) study
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Switzerland. Of those responding, roughly 69% of moth-
ers and fathers had education beyond compulsory level,
and this was balanced between girls and boys.

Counts per minute
Boys recorded over 100cpm more than girls on aver-
age (Girls: 532.91cpm, Boys: 649.94cpm; Table 1), with
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estimated values that were 20% greater than that of
girls for both the mean and median in the adjusted
model (Table 2). Boys had a wider distribution of values
(Fig. 1A), marked by a greater standard deviation (Girls:
200.34, Boys: 236.11); 17% larger (Table 2). Both girls
and boys had moderately positive measures of skew, with
the strength of skewness marginally stronger for girls (as

Table 2 Association between gender and physical activity as measured by counts per minute

Gender N (%) NO distribution BCCG distribution
Mean SD Median Skewness®
% Difference (SE) % Difference (SE) % Difference (SE)
Girls (ref) 7377 53291 200.32 51331 048
Unadjusted (52.2)
Boys 6763 19.85 (0.62)*** 16.42 (1.26)*** 21.29 (0.67)%** 0.19 (0.03)***
(Unadjusted Difference) (47.8)
Boys® 6763 19.74 (0.58)*** 17.24 (1.19)%** 21.14 (0.63)*** 0.17 (0.03)***
(Adjusted Difference) (47.8)

BCCG Box-Cox Cole and Green distribution, SD Standard deviation, GAMLSS Generalized Additive Models for Location, Scale and Shape, SE Standard error

" =p<0.05,**=p<0.01,**=p<0.001
Differences in mean, variability and skewness estimated by GAMLSS
2 adjusted for parental education, BMI, and country. NO: normal distribution

b Skewness is estimated as the Box-Cox power (that is, the power required to transform the outcome to a normal distribution, values closer to 1 represent less skew)
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Fig. 1 Density plot of each activity measure with each line representing a gender. A displays mean counts per minute by gender, plot is muted
at 1,500 cpm to centre of distribution. B displays moderate-to-vigorous activity as defined by Evenson cut points. Plot is muted at 200 min/day

to show centre of distribution. 60 min per day and 30 min per day are marked by vertical dashed lines. C displays light-intensity activity as defined
by Evenson cut points. D displays sedentary behaviour as defined by Evenson cut points
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noted by a score closer to 1 in Table 2). The results were
broadly similar across all 9 countries (Figure S5), with the
exception of Portugal (EYHS) for which little inequality
in the distribution was observed between girls and boys.

Moderate to vigorous physical activity (MVPA)

Using Evenson cut points [38], boys recorded a greater
mean (Girls: 42.94 min/day, Boys: 62.51 min/day; Table 1)
and median (Girls: 39.71 min/day, Boys: 59.50 min/day)
volume of MVPA (Fig. 1 B). By this measure the average
(mean) boy was meeting health guidelines of 60 min of
MVPA per day, with the mean girl reporting 20 min less
than the same target per day. In the adjusted model, boys
recorded a mean volume 37% greater and a median 40%
greater than girls (Table 3). Boys showed more variation
in their daily volumes of MPVA with a greater standard
deviation (Girls: 23.73, Boys: 31.84; Fig. 1 B), with an esti-
mated value 30% greater for boys in the adjusted model
(Table 3). Both distributions were positively skewed, with
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the strength of skewness slightly stronger for girls than
boys (Girls: 0.82, Boys: 0.57; Fig. 1 B). As with counts per
minute, the results were broadly comparable on a coun-
try-by-country level.

Sedentary and light-intensity activity

Girls and boys had similar distributions for sedentary
and light-intensity activities; both undertook approxi-
mately 6h of sedentary behaviour (Girls: 368.74min/day,
Boys: 350.17min/day) and light-intensity activity per
day (Girls: 358.58 min/day, Boys: 364.90 min/day; Fig. 1
C and D). The differences were marginal with girls esti-
mated to have 5% higher volumes of sedentary behaviour,
and less than 1% lower in light-intensity activity than
boys (Tables 4 and 5). Standard deviations were closely
aligned for both sedentary (Girls: 98.79, Boys: 97.92) and
light-intensity activity (Girls: 77.74, Boys: 79.60) with an
estimated difference of 1% and 3% respectively in the
adjusted models (Tables 4 and 5). Data for both girls and

Table 3 Association between gender and moderate to vigorous activity as defined by Evenson cut points

Gender N (%) NO distribution BCCG distribution
Mean SD Median Skewness®
% Difference (SE) % Difference (SE) % Difference (SE)
Girls (ref) 7998 4294 23.80 39.64 0.56
Unadjusted (51.7)
Boys 7463 37.64 (0.86)*** 29.50 (1.13)%** 39.76 (0.98)*** 0.08 (0.02)**
(Unadjusted Difference) (48.3)
Boys® 7463 37.70 (0.79)%** 30.25 (1.14)%** 40.49 (0.92)*** 0.08 (0.02)***
(Adjusted Difference) (48.3)

BCCG Box-Cox Cole and Green distribution, SD Standard deviation, GAMLSS Generalized Additive Models for Location, Scale and Shape, SE Standard error

" =p<0.05,**=p<0.01,**=p<0.001
Differences in mean, variability and skewness estimated by GAMLSS,

2 Adjusted for parental education, BMI, and country. NO: normal distribution

b Skewness is estimated as the Box-Cox power (that is, the power required to transform the outcome to a normal distribution, values closer to 1 represent less skew)

Table 4 Association between gender and sedentary behaviour as defined by Evenson cut points

Gender N (%) NO distribution BCCG distribution
Mean SD Median Skewness®
% Difference (SE) % Difference (SE) % Difference (SE)
Girls (ref) 7377 365.86 99.39 359.64 0.54
Unadjusted (52.2)
Boys 6763 -5.01 (0.46)*** -134(1.19) -5.15 (0.57)%** 0.01 (0.05)
(Unadjusted Difference) (47.8)
Boys?® 6091 -5.04 (0.44)*** -1.58 (1.19) -5.18 (0.458*** -0.01 (0.05)
(Adjusted Difference) (47.8)

BCCG Box-Cox Cole and Green distribution, SD Standard deviation, CoV Coefficient of variation, GAMLSS Generalized Additive Models for Location, Scale and Shape, SE

Standard error
" =p<0.05,**=p<0.01,**=p<0.001
Differences in mean, variability and skewness estimated by GAMLSS

2 adjusted for parental education, BMI, and country. NO: normal distribution

b Skewness is estimated as the Box-Cox power (that is, the power required to transform the outcome to a normal distribution, values closer to 1 represent less skew)
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Table 5 Association between gender and light-intensity activity as defined by Evenson cut points
Gender N (%) NO distribution BCCG distribution
Mean SD Median Skewness®
% Difference (SE) % Difference (SE) % Difference (SE)
Girls (ref) 7998 361.93 7773 36443 1.29
Unadjusted (51.7)
Boys 7463 (48.3) 0.82 (0.34)* 2.36 (1.14)* 0.90 (0.36)* 0.03 (0.05)
(Unadjusted Difference)
Boys® 7463 (48.3) 0.88 (0.33)** 3.26 (1.14)** 0.87 (0.35)* -0.02 (0.06)

(Adjusted Difference)

BCCG Box-Cox Cole and Green distribution, SD Standard deviation, GAMLSS Generalized Additive Models for Location, Scale and Shape, SE Standard error

" =p<0.05,**=p<0.01,**=p<0.001
Differences in mean, variability and skewness estimated by GAMLSS

2 adjusted for parental education, BMI, and country. NO: normal distribution

b Skewness is estimated as the Box-Cox power (that is, the power required to transform the outcome to a normal distribution, values closer to 1 represent less skew)

boys were relatively normally distributed, being weakly
positively skewed for sedentary behaviour (Table 4) with
low, negative measures of skewness for light-intensity
activity (Table 5). Within each individual nation, the
observed patterns of light activity for girls and boys were
broadly similar (Figure S8).

Sensitivity analysis

Results were similar when repeating the unadjusted
model with the unrestricted dataset (nz=18,980; Tables
S4, S5, S6, S7). Adjustment for season and ethnicity
made little difference, leading to similar estimated effect
sizes of gender for any measure (Tables S8, S9, S10, S11).
Separating MVPA into moderate and vigorous intensity
activity resulted in similar effects, that were larger for
vigorous activities (Tables S12 and S13).

Discussion

Summary of findings

Boys recorded greater mean activity levels than girls but
with higher variability, revealing more inequality in activ-
ity within boys than girls. This was driven by differences
in MVPA: boys spent more time on average in MVPA,
with greater variation between them. More equality
amongst girls at a lower mean volume implied that few
girls in this sample were doing large amounts of MVPA,
resulting in a narrow spread of girls centred around
median volumes of non-volitional of MVPA.

In contrast, for both sedentary and light-intensity activ-
ity, the differences in the distribution for girls and boys were
marginal, with little inequality in the variation for either
measure or for the total volumes. Time spent at these inten-
sities accounted for most of the waking hours, indicating that
differences in overall activity (cpm) are driven by a small sub-
set of daily behaviours in moderate to vigorous thresholds.

Explanation of findings

Consistent with previous studies, girls and boys dif-
fered in their mean activity count and volume of MVPA
[18-24]. However, the lack of difference in the volume of
light-intensity activity implies that the difference between
girls and boys in their overall activity was unlikely to be
due to ‘every day’ activities that characterises the light-
intensity spectrum, but instead are driven by changes at
the upper end of the spectrum, which in context of the
included populations would likely align with sports and
active play [44—46].

Adding to the existing body of research is a quantifica-
tion of the difference in the distribution. We observed
a higher mean volume of MVPA for boys alongside a
higher standard deviation suggesting that not only was
the average boy more active than the average girl, more
boys occupied the highest volumes of activity (Fig. 1B).
Volumes of MVPA were more homogenous in girls, but
clustered around a lower value. A possible explanation of
this is that there was less inequality in volumes of ‘day-
to-day’ MVPA (i.e. active commutes or physical educa-
tion classes; In Fig. 1B the volume of MVPA at which the
peak density is observed is relatively close between girls
and boys), but a larger proportion of boys were undertak-
ing additional volitional activity, increasing the inequality
between genders and within boys [47].

As such, when interpreting differences between girls
and boys in mean volumes of activity, changes were not
driven by the whole population, but instead driven by
the subset undertaking additional activity. The larger
subset of boys undertaking near daily volitional sports
or active play for at least an hour per day on top of their
other activities provided more balance to the distribution
despite the increased heterogeneity, resulting in a larger
standard deviation yet lower skew.
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While almost all countries show similar gender differ-
ences, Portugal did not have as much of a gender divide in
total activity (cpm) as other nations did (Figure S2). Within
this sample boys were less active when compared to other
constituent studies than girls, with Portuguese boys ranked
8th (of 8) in median counts per minute compared to 5th
for Portuguese girls. While girls and boys may have equal
opportunity to undertake non-volitional activity, limited
access to sport and leisure facilities on the island of Madeira
[48] may equalise opportunities for individuals to engage in
volitional activity [49], reducing the opportunities for a dif-
ference between boys and girls to emerge. Alternatively, it
may be that on Madeira, the volitional activities that would
differentiate individuals are not accounted for by the mode
of accelerometry, such as swimming or cycling. A study of
self-reported activity in the Azores, which included swim-
ming and cycling, did observe boys to undertake more
activity [50], but self-reports may undervalue the contribu-
tion of non-volitional activity [51].

Potential implications

Deficits between girls and boys in total activity observed
here (measured by CPM) were derived from difference
in MVPA. If the deficit was due to a lack of opportuni-
ties for sport and active play for girls, targeting inter-
ventions at higher intensity activities could be central to
reducing the inequality between girls and boys. However,
such interventions could increase opportunities for those
who are already somewhat active but lead to little change
amongst the least active. If that is the case, then increas-
ing opportunities for volitional activity for girls without
centring the interests of those less active [52] may inad-
vertently act to increase the inequality within girls. To
maximise the efficacy of MVPA focussed interventions
it may also be necessary to address the socio-cultural
reasons for lower uptake of active play and sport by girls
[33, 53, 54] and create targeted interventions for the less
active, such as those referred to elsewhere as ‘stealth
interventions’ [52].

Beyond differences between girls, activity remains low
for most children both in this study and in other research
[16, 17]. Given the similarity between girls and boys in
light-intensity activity (Fig. 1D) repeated across all con-
stituent studies in the present research (Figure S5), it may
be that an intervention that targets light-intensity activity,
such as improving community walkability, is more likely
to have an impact for both genders than an intervention
that targets more strenuous activity (such as sports).

Strengths and limitations
The sample size in this study was extensive, spanning
multiple countries, which suggests that results may be
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generalisable across multiple cultures. Further, using
harmonised, objective measures of physical activity
captured a large range of activity at multiple intensi-
ties, rather than behaviours that are challenging to accu-
rately recall. Processing this data in a consistent manner
avoided issues associated with comparing between dif-
fering methodologies. Finally, by employing a GAMLSS
analysis across all intensity thresholds, differences
between the distribution were tested, allowing difference
in the spread and skewness of samples to be directly
examined.

GAMLSS has limitations to its use; the requirement
of complete cases restricts the sample size through-
out. While this presents a risk that the data was not
missing at random, no notable changes in the results
were seen during sensitivity analyses. Accelerometry
is limited in its ability to measure resistance-based
activities, and activities like cycling. Of the included
studies, this may have led to underestimated volumes
of activity in Danish EYHS study, in which most stu-
dents cycle to school multiple times per week [55].
However rates of cycling are not expected to differ
between boys and girls [56]. Further, to ensure back-
ward compatibility between different accelerometers,
recordings from newer devices were re-processed at
the resolution of the oldest devices coming at the cost
of some resolution [34]. All included data was col-
lected between 1997 and 2007, as such more recent
data could provide a more accurate estimate of cur-
rent activity distributions. As the sample draws from
countries with broadly similar political, economic and
cultural practices, further work is needed in low-to-
middle income nations [57].

Conclusions

In addition to inequality between girls and boys, we
observed sizable and variable levels of inequality within
each gender. Differences in overall activity (cpm) were
mainly driven by the upper end of the activity spec-
trum; both the higher intensity activities (MVPA) and
the most active individuals. Boys were more active
on average, but this is due to a sizable subset of boys
undertaking high volumes of MVPA, rather than all
boys doing a small amount more than girls. Attention
should therefore be placed on the full distribution of
individuals, as an intervention may narrow the dif-
ference between boys and girls yet, by focussing this
change on a subset of individuals, it may exacerbate the
inequality within boys and girls. For equitable change
in children’s activity, interventions should aim to ben-
efit those in the lowest quantiles as effectively as the
highest.
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