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Perception Versus Reality
Awareness of Physical Activity Levels of

British Children
Kirsten Corder, PhD, Esther M. F. van Sluijs, PhD, Alison M. McMinn, PhD, Ulf Ekelund, PhD,

Aedin Cassidy, PhD, Simon J. Griffin, MBBS, DM

Background: Interventions to increase children’s physical activity have had limited success. One
reason may be that children and their parents overestimate children’s levels of physical activity,
although there is a small amount of data on this topic.

Purpose: This study aims to assess awareness of physical activity levels among British school
children aged 9–10 years and their parents.

Methods: Physical activity was measured using an accelerometer in a cross-sectional study of 1892
children (44%male; M age�10.3 years, SD�0.3) from 92 Norfolk schools (Sport, Physical Activity and
Eating Behavior: Environmental Determinants in Young People [SPEEDY] study). Data were collected
betweenApril and July 2007 and analyzed in 2008. Inactivewas defıned as�60minutes/day ofmoderate
and vigorous physical activity. Agreement between physical activity perception (child- and parent-rated)
and objective physical activity was assessed. Associations between biological (height, weight, fat mass
index); parental (support, BMI, physical activity); and peer factors (support, objective physical activity)
and child and parental physical activity awareness were studied usingmultinomial logistic regression.

Results: In all, 39% of girls and 18%of boys were inactive. A total of 80%of parents of inactive children
wrongly thought that their childwas suffıciently active. In all, 40%of inactive childrenoverestimated their
physical activity level. Compared to parents who accurately described their children as inactive, parents
who overestimated were more likely to have girls (p�0.005), to have a child with a lower fat mass index
(p�0.001), or to report more parental and peer support (p�0.014 and p�0.001, respectively).

Conclusions: Most parents of inactive children wrongly consider their children to be suffıciently
active; parents of children with a lower fat mass index appear to assume that their children are
adequately active. Increasing awareness regarding health benefıts of physical activity beyond weight
control might help reversemisperceptions of physical activity levels and encourage behavior change.
(Am J Prev Med 2010;38(1):1–8) © 2010 American Journal of Preventive Medicine
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nactivity is likely to be a risk factor for obesity and
relatedmetabolic disorders amongyoungpeople.1,2 Be-
cause physical activity declines with age,3,4 it is impor-

ant that habits are formed during childhood that will last
nto adulthood, including prevention of further decline in
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hysical activity.5 Recent literature reviews6–8 highlight the
imited success of physical activity interventions for young
eople; however, the reasons for this lackof effectiveness are
argely unknown and remain uncertain.
One previously posed explanation for the limited effec-

iveness of physical activity interventions is that people
ay lack awareness of their health behavior, such as
elieving themselves to be healthier than they really are.9

his misperception is especially common for complex
ehaviors such as physical activity, for which thresholds
etween healthy and unhealthy behaviors may be un-
lear.10 This may result in those who overestimate their
hysical activity level, seeing no need to alter their behav-
or as they are not aware that it is insuffıcient.10 People
lso may link specifıc health benefıts to physical activity,
or example, believing physical activity to be necessary for

eight loss only,11 although there is evidence that physi-
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al activity contributes to health beyond weight control.
mproving physical activity awareness may be a crucial
omponent of interventions to increase physical activity,
lthough few interventions take this into account.7,10

Previous studies10–12 of physical activity awareness
ave all focused on adult Dutch populations, using self-
eported physical activity to assess “true” activity levels.
hey show that 48%–61% of the inactive population
verestimates their physical activity level. Those who
verestimate their physical activity level tended to have a
ealthier lifestyle12 and more favorable anthropometric
haracteristics11,12 than those who were aware of their
ow activity level. Psychosocial, personal, and behavioral
actors have been found to be associated with physical
ctivity awareness in adults,10–12 but no studies have
nvestigated physical activity awareness among young
eople. Self-reported physical activity is prone to bias,13

nd using an objective measure should allow a thorough
ssessment of the gap between perceived and true physi-
al activity levels.
This study aimed to assess awareness of physical activity

evels among British children aged 9–10 years and their
arents and to investigate the associated biological and so-
ial factors. As no previous research was available, these
nalyses were mainly exploratory. However, based on the
iterature in adults, it can be hypothesized that parents of
hildren with a more favorable body composition are more
ikely to overestimate their children’s activity levels.

ethods
he Sport, Physical Activity and Eating Behavior: Environ-
ental Determinants in Young People14 (SPEEDY) study is a
opulation-based study investigating factors associated with
hysical activity and dietary behavior in children aged 9–10
ears attending schools in the county ofNorfolk, UnitedKing-
om (UK). Ethical approval for this study was obtained from
he University of East Anglia research ethics committee.
Full details on participant recruitment and study proce-
ures have been described elsewhere.14 At 92 participating
chools, purposively sampled to achieve heterogeneity in
rban and rural locations, all Year-5 children (n�3619)
ere invited to participate. Researchers went to each school
o introduce the study to the children and distribute infor-
ation packs for both the children and their parents; 2064
hildren obtained parental consent to participate and were
easured (57% response rate).
Data collection took place between April and July 2007. A

eam of trained researchers visited schools to take physical
easurements, administer two child questionnaires, fıt ac-
elerometers, and distribute a parent questionnaire and
ood diary to each child. Participants were asked to return
he parent questionnaire, food diary, and accelerometers to

chool 1 week after measurements. M
Physical activity was assessed using the Actigraph ac-
elerometer (GT1M), shown to accurately assess physical
ctivity–related energy expenditure in children during free-
iving conditions.15,16 Childrenwere fıttedwith themonitor,
et to record at 5-second epochs, during the measurement
ession and were asked to wear the monitors during waking
ours, removing themwhile bathing, showering, and swim-
ing. Accelerometry data were analyzed using a program
vailable at www.mrc-epid.cam.ac.uk that enabled remov-
ng any data recorded after 11 PM and before 6 AM, periods of
10 minutes that had continuous zero-activity counts, and
ays with �500 minutes of recording (the cutoff to defıne a
alid day). Participants (n�106) with �3 valid days of re-
ording were excluded.17

Time (minutes/day) spent in moderate and vigorous
hysical activity (MVPA) was derived using 2000 accel-
rometry counts per minute (cpm) as the lower threshold
f moderate-intensity activity.4,14 Accelerometer data
ere used to derive a dichotomous MVPA variable; a
hreshold of an average of 60 minutes of MVPA per day
as used to classify children as active or inactive, accord-
ng to British physical activity recommendations.18,19

Child’s physical activity perceptionwas assessed using the
ollowing question: Compared with other boys or girls your
ge, would you say that you were: much more active, more
ctive, about average, less active or much less active? Parental
erception of their child’s physical activity level was assessed
sing the following question: How physically active would
ou say your child is? with response categories as very inac-
ive, fairly inactive, neither inactive or active, fairly active,
nd very active. Four physical activity awareness groups
ere derived using objective and perceived physical activity
ata for both child and parental data, as shown in Tables 1
nd 2, respectively.
Height wasmeasured to the nearest millimeter using por-

able height measures. Weight was measured to the nearest
.1 kg using a nonsegmental bio-impedance scale. Previ-

able 1. Classification of children into four physical
ctivity awareness groups by child perception (n�1863)

Child physical
activity perception
in relation to peers

Objectively assessed physical
activity

Active (69.1%)a Inactive
(30.9%)b

Much more active Realistic active Overestimator

More active n�651 (34.9%) n�224 (12.0%)

About average Underestimator Realistic inactive

Less active n�636 (34.2%) n�352 (18.9%)

Much less active

�60 minutes/day MVPA
�60 minutes/day MVPA

VPA, moderate and vigorous physical activity
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usly validated and published equations were used to calcu-
ate fatmass from the impedance value20 and expressed as fat
ass index (fat mass [kg]/height2 [m2]) to account for
eight differences in body composition.21 Age and gender
ere self-reported; ethnicity was reported by both parents
ut was not included in the analysis because of homogeneity
96.1% white).
Data on parental and peer factors were derived from
arent/guardian or child questionnaires, developed from
alidated questionnaires of physical activity correlates in
hildren.22–28 The main caregiver self-reported his or her
ighest educational qualifıcations (in categories); car own-
rship (yes or no); and house ownership (rental or own
t/buying it); these variables were used as measures of SES.
Physical activity levels of the mother and father were

elf-reported by the parents and expressed as the RUPE
ndex,29,30 based on activity level at work and weekly hours
pent cycling and performing other exercise over the past 12
onths, coded as inactive, moderately inactive, moderately
ctive, or active. Parental BMI was calculated from self-
eported height and weight; the age of each parent was
elf-reported by the parents.
Parental support for activity was child-reported and calcu-

ated from six previously validated questions.22,23,28,31 An-
werswere given on a 4-point Likert-type scale ranging from
ever/hardly ever to every day. Peer support for physical
ctivity was derived from three questions used previously,22

sing a dichotomous “yes/no” answer category. Two
ummed scores were created to reflect composite variables
or peer and parental support for physical activity. To reduce
he influence of missing data, participants with missing re-
ponses for less than one third of the questions in a compos-
te variable had theirmissing answers imputedwith themost
onservative answer (i.e., the one that was most likely to be
egatively associated with children’s physical activity),

able 2. Classification of children into four physical
ctivity awareness groups by parental perception of
hild physical activity (n�1757)

Parent perception
of child physical
activity

Objectively assessed physical
activity

Active (68.5%)a Inactive (31.5%)b

Very active Realistic active Overestimator

Fairly active n�1099 (62.5%) n�444 (25.3%)

Neither inactive or
active

Underestimator Realistic inactive

Fairly inactive n�105 (6.0%) n�109 (6.2%)

Very inactive

�60 minutes/day MVPA
�60 minutes/day MVPA
VPA, moderate and vigorous physical activity
ased on previous fındings in the literature.22–28 Partici- t

anuary 2010
ants answering less than two thirds of the questions within
composite variable were coded as “missing.” Associations
etween awareness group and support variables were fırst
ested singly, but no signifıcant differences were seen com-
ared to composite variables; the latter are therefore used
ere.
Accelerometry data were used to assess peer physical ac-

ivity levels; school- and gender-specifıc median values for
verage daily minutes of MVPA were derived, and then
hildren were scored as zero if less active than the median
nd one if more active than the median.
Analyses were carried out using Stata/SE 10. Characteris-

ics of those included and excluded from the analyses were
ompared using t tests or chi-square tests. Because of signif-
cant differences in physical activity awareness among
chools, multilevel analysis was used. For both child and
arental awareness, unadjusted associations between the
our physical activity awareness groups and biological and
ocial factors were assessed using multinomial logistic
egression.
Multiple multinomial logistic regression was then used to

ssess the extent to which multiple factors were associated
ith awareness, with Realistic Inactive as the reference cat-
gory. Variables that were signifıcantly different across the
our awareness groups in the unadjusted models were in-
luded in the multinomial logistic regression models and
ubsequently removed if they did not reach the predefıned
ignifıcance level of p�0.05. If more than one variable met
hese criteria, variables were removed one at a time, starting
ith the one with the highest p value.

esults
rom the total sample of 2064 participants, 1868 (94.5%)
ad valid physical activity data for at least 3 days. Child
nd parental physical activity perception data were ob-
ained from 1863 children (92% of the original sample)
nd 1757 parents (85% of the original sample), respec-
ively. Descriptive data for these participants are pre-
ented in Table 3. Those excluded from themain analyses
ere more likely to be male (52.8% vs 43.6%, p�0.004),
ut there were no signifıcant differences in body compo-
ition compared with participants. Those excluded were
lso less likely to havemothers with higher education and
o live in owner-occupied or car-owning households (all
�0.001).
Tables 1 and 2 show the classifıcation of children into

he four physical activity awareness groups by objectively
easured and child- and parent-perceived physical activ-

ty level, respectively. Fifty-four percent of children accu-
ately reported their physical activity level (18.9% realis-
ically inactive; 34.9% realistically active). Of the 30.9%
ho were inactive, 40% overestimated their physical ac-

ivity level (12% of all participants; Table 1). As seen in



Table 3. Participant characteristics by child and parent physical activity awareness

Child awareness Parent awareness

Realistic
active

Realistic
inactive

Overestimator Underestimator Overall
difference
(n�1863)

Realistic
active

Realistic
inactive

Overestimator Underestimator Overall
difference
(n�1757)

n 651 352 224 636 1099 109 444 105

Gender (% male) 55.0 23.9 31.3 48.4 p<0.001 52.3 34.9 23.9 46.7 p<0.001

Age (years) 10.3 (0.3) 10.3 (0.3) 10.3 (0.3) 10.2 (0.3) p�0.014 10.23 (0.31) 10.28 (0.32) 10.27 (0.31) 10.25 (0.30) p�0.520

Weight (kg) 35.3 (7.7) 38.4 (9.4) 37.1 (8.6) 36.4 (8.2) p<0.001 35.8 (7.7) 41.5 (11.3) 36.8 (8.3) 38.4 (9.7) p<0.001

Height (cm) 140.7 (6.7) 141.5 (6.7) 141.1 (6.4) 140.8 (6.7) p�0.361 141.6 (6.8) 141.3 (6.7) 140.8 (6.6) 139.9 (6.6) p�0.566

Fat mass index
(kg/m2)

5.3 (2.3) 6.7 (2.9) 6.1 (2.8) 5.8 (2.4) p<0.001 5.4 (2.3) 7.8 (3.6) 6.0 (2.5) 6.5 (3.1) p<0.001

SES (% no car) 6.9 3.7 2.6 4.8 p�0.005 4.8 2.8 2.7 9.5 p�0.047

MVPA (minutes) 88.5 (22.1) 47.2 (8.8) 48.0 (8.8) 83.1 (18.6) — 85.6 (20.1) 46.5 (8.8) 48.1 (8.5) 82.5 (19.4) —

Mother’s age
(years)

39.3 (5.3) 39.5 (6.1) 39.3 (5.2) 39.2 (5.6) p�0.92 39.4 (5.4) 38.7 (5.6) 39.7 (5.6) 39.0 (5.2) p�0.324

Father’s age
(years)

42.2 (6.6) 42.2 (6.8) 41.6 (6.5) 42.5 (6.8) p�0.45 42.4 (6.5) 41.2 (5.9) 42.4 (6.8) 42.2 (6.9) p�0.357

Mother’s BMI 25.0 (5.1) 25.0 (4.9) 25.9 (5.3) 25.1 (4.8) p�0.07 25.0 (5.0) 26.0 (4.7) 25.2 (5.2) 25.2 (5.4) p�0.097

Father’s BMI 26.4 (3.8) 26.8 (3.6) 26.9 (3.9) 26.7 (3.8) p�0.19 26.5 (3.7) 26.9 (5.6) 26.9 (3.8) 26.2 (4.4) p�0.480

Parental support 15.8 (4.0) 13.7 (3.5) 14.5 (3.8) 14.4 (3.7) p<0.001 15.2 (3.9) 13.2 (3.8) 14.3 (3.6) 14.1 (4.0) p<0.001

Mother’s physical
activity

2.7 (1.1) 2.6 (1.1) 2.6 (1.0) 2.7 (1.0) p�0.37 2.7 (1.0) 2.6 (1.0) 2.6 (1.1) 2.6 (1.1) p�0.172

Father’s physical
activity

3.1 (1.0) 2.9 (1.1) 3.1 (1.0) 3.1 (1.0) p�0.002 3.1 (1.0) 2.8 (1.1) 3.0 (1.1) 2.9 (1.3) p<0.001

Peer support 2.6 (0.8) 2.3 (1.0) 2.5 (0.8) 2.5 (0.9) p<0.001 2.6 (0.82) 2.0 (1.0) 2.5 (0.9) 2.5 (0.9) p<0.001

Peer physical
activity (%
more than
median)

73.9 6.0 1.7 72.0 p<0.001 71.1 2.8 4.6 69.4 p<0.001

Note: Values are M (SD) unless otherwise specified. Unadjusted analyses, clustered at the school level. Boldface values indicate significance.
MVPA, moderate and vigorous physical activity
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able 2, 69% of parents accurately perceived their child’s
hysical activity level (62.5% realistically active, 6.2% re-
listically inactive). Of the 30.9% of parents whose chil-
ren were inactive, 80% overestimated their child’s phys-
cal activity level (24.5% of all participants).
Table 3 shows a summary of the associations between

ach biological and social factor and child and parental
hysical activity awareness. There were signifıcant unad-
usted associations between both child and parental
wareness and gender, weight, fat mass index, parental
upport, father’s physical activity, peer support, and peer
hysical activity. Child’s age was associated only with
hild’s awareness. Car ownershipwas the onlymeasure of
ES to differ across awareness groups; therefore, this was
he only SES proxy variable included in the multiple
nalyses.
Table 4 shows results of multiple multilevel multino-
ial logistic regression of biological and social factors on
ategories of child and parental physical activity aware-
ess. Although all four awareness groups were included
n the multinomial logistic regression models, Table 4
hows results for inactive children only. The main em-
hasis of this study was on the differences between those
ho are realistic about their inactivity and those who

able 4. Results of multinomial logistic regression of mu
wareness

Child awareness

Overestimator Difference

OR (95% CI)

Gender

Femalea 1.0

Male 1.29 (0.89, 1.87)

Fat mass index (kg/m2) 0.94 (0.88, 1.01)

Parent support 1.05 (0.99, 1.11)

Peer support 1.34 (1.04, 1.71) Overestim
inactive (p

Peer physical activity

Lessa 1.0

More 0.23 (0.07, 0.73) Overestim
inactive (p

n 202

ote: Reference category; child awareness: realistic inactive (n�32
verestimator, gender 0�female, 1�male. Boldface values indicate
Reference category; analysis clustered by school
verestimate their physical activity level. This is because o

anuary 2010
nactive children are most likely to be targeted in inter-
entions to increase physical activity. Compared to chil-
ren who were realistic about being inactive, those who
verestimated their physical activity level reported higher
evels of peer support for activity and were less active than
heir peers. Compared to parents who were realistic about
heir children’s inactivity, parents who overestimated their
hildren’s physical activity level had children who were
ore likely to be girls, to have a lower fat mass index, or to
eport more parental and peer support.

iscussion
his study assessed physical activity awareness in a
opulation-based sample of British children. Just under
ne third of children were notmeeting the physical activ-
ty guidelines of 60 minutes/day of MVPA18,19; 80% of
arents of these children wrongly thought that their child
as fairly active. Forty percent of inactive children over-
stimated their physical activity level. The lower the chil-
ren’s fat mass index, the more likely it was that parents
verestimated their children’s physical activity level.
The children in this study appeared to be more aware

factors on child and parental physical activity

Parental awareness

Overestimator Differences

OR (95% CI)

1.0

0.49 (0.30, 0.81) Overestimator<realistic
inactive (p�0.005)

0.78 (0.72, 0.84) Overestimator<realistic
inactive (p<0.001)

1.09 (1.02, 1.18) Overestimator>realistic
inactive (p�0.014)

realistic
02)

1.63 (1.29, 2.06) Overestimator>realistic
inactive (p<0.001)

1.0

realistic
01)

2.54 (0.67, 9.65)

405

eference category parental awareness: realistic inactive (n�100);
ificance.
ltiple

s

ator>
�0.

ator<
�0.

5); R
sign
f their physical activity level than the 48% to 61% of
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nactive adults who overestimated their own physical ac-
ivity level in previous studies.10–12 One possible expla-
ation could be the large and varied reference population
hat the children have at school. In addition, the ques-
ion assessing child-perceived physical activity level
sked the children to report their activity level in rela-
ion to their peers and not to assess their adherence to
he guideline, which depends on the cut-points used to
efıne MVPA.
Parentsoverestimated their children’s activity levelsmore

hanadultshaveoverestimated theirownphysical activity in
revious studies. This overestimation could be due tomany
actors, including social desirability bias and being unaware
f their children’s physical activity when they are not with
hem. This latter statement is supported by discrepancies
etweenparentally reportedandobjectivelymeasuredphys-
cal activity in studies32 comparing measurement methods
n children.
Adjusted associations indicated that compared to par-

nts who were realistic about their child’s inactivity, par-
nts who overestimated their children’s physical activity
evel had children with a lower fat mass index. This result
upports the hypothesis that overestimators may assume
hat their child is suffıciently active because of their favor-
ble body composition.11,12 Children whose parents
verestimated their physical activity levels reported
igher levels of social support than those whose parents
re realistic about their inactivity. Although these chil-
ren appear to be receiving support for the activity that
hey are currently doing, it does not necessarilymean that
his activity is at recommended levels. Parents whose
hildren have a lower fat mass index may perceive them
s suffıciently active and consequently see no need to
acilitate or encourage them to increase their physical
ctivity over their current levels.11 Therefore, education
egarding awareness of these low physical activity levels
ay be an important fırst step in family-based interven-

ions to increase physical activity. Although similar asso-
iations have been reported in adults,10,12 it is interesting
hat parents apply these beliefs to their children.
Parents of girls were more likely to overestimate their

hildren’s activity level, and girls were on average less
ctive than boys. Although parents were asked not to
ompare their child to other children of the same age and
enderwhen judging their child’s physical activity level, it
s possible that parents did this anyway. Parents of daugh-
ers may therefore have been more likely to overestimate
heir child’s physical activity level because of their frame
f reference.
Compared to children who were realistic about their

nactivity, children who were overestimators reported
ore peer support despite being less active than their

eers. This overestimation of peer support could be due w
o the dichotomous peer physical activity variable, as it is
ossible that children with higher levels of peer support
ad increased physical activity that was still less than 60
inutes/day and less than that of their school and gender-
pecifıc peers.
As the majority of parents of inactive children overes-

imate their child’s physical activity level and therefore
ay be less likely to encourage their children to increase

heir physical activity, improving parental awareness
ould be an important component of physical activity
romotion strategies in children. Self-monitoring and
eedback using pedometers may be an effective way to
romote parental awareness and children’s physical ac-
ivity behavior.33 Evidence in adults suggests that person-
lized feedback may be a promising strategy,34 but more
esearch is needed to determine the feasibility of this
pproach on a large scale. Pedometers have been success-
ully used in large studies,35–37 and new technologic ad-
ances such as automated feedback may make individu-
lized feedback possible. However, to fully explore the
ost effective types of feedback and their effect on health
ehaviors, further research studying changes in objec-
ively measured physical activity behavior in large sam-
les is needed.7 In addition, more work is needed study-
ng physical activity awareness in other populations as
ell as the potential effect of low awareness on the effec-
iveness of interventions.
The authors are unaware of any other studies that have

imultaneously assessed children’s awareness of their
hysical activity level and parents’ awareness of their
hild’s physical activity level. This is important as paren-
al involvementmight be valuable in strategies to increase
hysical activity among children.7 A strength of this
tudy is that objective physical activity measurement has
een used with perceived physical activity data to classify
wareness. The objective physical activity data should
ore accurately represent the true physical activity levels
f these children and their peers than a questionnaire and
ill overcome the potential problem of correlated error
rom two forms of self-reported physical activity data.13

This was a cross-sectional study, so it is not possible to
etermine whether these associations are causal. In addi-
ion, the questions assessing child and parental percep-
ion of child physical activity differed; therefore, child
nd parental awareness groups are not directly compara-
le. The influences of three different indicators of SES
ere studied, of which only car ownership was signifı-
antly associated with physical activity awareness. The
ossibility that car ownership may be associated with
ome location must also be acknowledged. Although it
ould have been ideal to study other socioeconomic in-
icators, such as parental occupation and income, these

ere unavailable. There was some differential drop out in
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his study, with boys and children from lower-level socio-
conomic backgrounds being more likely to be excluded
rom analyses, limiting the generalizability of these re-
ults. The percentage of obese children (13.4% over-
eight, 16.7% obese) in the sample is lower than that
eported for the UK,14,38 and the Norfolk region has a
argely British, white population (96.2% as at the 2001UK
ensus)39 and is therefore not representative of all of
ritain.
Most parents of inactive children wrongly consider

heir children to be suffıciently active; parents of children
ith a lower fat mass index appear to assume that their
hildrenmust be adequately active. Increasing awareness
egarding health benefıts of physical activity beyond
eight control might help reverse misperceptions of
hysical activity levels and encourage behavior change.

he SPEEDY study is funded by the National Prevention
esearch Initiative (http://www.npri.org.uk), consisting
f the following Funding Partners: BritishHeart Founda-
ion; Cancer ResearchUK;Department of Health; Diabe-
es UK; Economic and Social Research Council; Medical
esearch Council; Health and Social Care Research and
evelopment Offıce for the Northern Ireland; Chief Sci-
ntist Offıce, Scottish Government Health Directorates;
elsh Assembly Government and World Cancer Re-

earch Fund.We thank the schools, children, and parents
or their participation in the SPEEDY study. We also
hank everyone who helped with the data collection and
orfolkChildren’s Services for their invaluable input and
upport. In addition, we thank Stephen Sharp for his
tatistical advice and Rebekah Steele for preparing the
hysical activity data for these analyses.
No fınancial disclosures were reported by the authors
f this paper.
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