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Device-based physical activity levels among Finradblescents with functional

limitations
Abstract

Background

Monitoring physical activity among young adolessawntith disabilities is a top
academic priority. People with disabilities areisedse group with various abilities in
different human functioning. Therefore, we useaaeah approach through functional
limitations as a marker for disabilities and examliphysical activity levels.
Objective

To investigate the levels and differences in lidgRA) and moderate-to-vigorous
(MVPA) intensity physical activity between youngodeiscents with and without functional
limitations.
Methods

The study included young adolescents (n=1436) adetb years olds who attended
general schools that were part of the 2016 Fin8dhool-aged Physical Activity (FSPA)
study. PA levels were measured by hip-worn acceieters during seven consecutive days.
The data were disaggregated by the following fumdirelated to; seeing, hearing, speaking,
moving, breathing, and remembering or concentratigtiple general linear regression
models were run to test the differences in amotihtr@ of LPA and MVPA.
Results

One in six young adolescents had disabilities. goaholescents with functional
limitations had 7 mins.d&yless LPA (p=0.021) and 8 mins.daless MVPA (p=.011) than
their peers without functional limitations. Afteprtrolling for gender, age, and device wear
time, the differences in LPA among young adolescwiitth and without functional
limitations were the same, however MVPA was no @rgignificantly less. Results varied

according to different functional limitations.
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Conclusions

There were significant variations in physical aityivvehaviours by functional
limitations and activity intensity. As such, tagal approaches to physical activity promotion
may be dependent on understanding functional ltroita as an indicator to disabilities.

Keywords: teenagers, physical exercise, children, |CF, accelerometers
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Introduction

There is undisputed evidence that living a physicattive lifestyle can be beneficial
to the physical, social, and mental he&lthCurrently, the international physical activity
recommendations for health in children aged betvge28 years old is to take part in at least
60 minutes a day of moderate-to-vigorous intengitysical activity (MVPA)(2) Children
who meet this recommendation are considered aséaeind those not meeting the
recommendation are described as ‘inact{8¢’According to these labels, the proportion of
children who are inactive requires monitoring attdraion at a national level. In Finland,
approximately 70% of children aged between 9-15s/ell were inactivé4) In other
countries in Western Europe and North Americajnietivity prevalence is 75% for boys
and 86% for girls.(5) Yet in many studies, childreith disabilities are often excluded or
simply not reported, and there is a need to prob&teer insight for the purposes of health
promotion.(3) There are greater health disparligtsveen children with and without
disabilities. For example, children with disabdgihave lower levels of physical activ{g).
Physical activity can be a protective factor ofs®tary conditions to existing disabilities, of
which, both would be more complicated to tr@atTherefore, children with disabilities are
considered an important population group to study.

According to the UN Convention on the rights ofgmers with disabilities, people
with disabilities “have long-term physical, mentakellectual or sensory impairments which
in interaction with various barriers may hinderittell and effective participation in society
on an equal basis with other8). Therefore, specific functions limitations are regpd in
research as markers for reporting disability.(9y&bwer, bodily impairments may affect the
timing of puberty, which has traditionally beenidefg time for adolescence.(10) Sawyer
and colleagues suggest that the endpoint of admiescshould include youth activities up to

the age of 24 years old, thus there is a neeceterl defining period for “young (or early)
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adolescence” for children aged between 10-15 yadrgl1l) From a public health
perspective, being aligned with current policiesrigcial to help inform the relevant
stakeholders. As such, the UN convention on thesigf persons with disabilities, of which
Finland has signed and ratified the conventiorigstthat in Article 30, data collected shall
be disaggregated by disabilities to be used fasassg barriers faced by persons with
disabilities.

Many studies have reported a variety of frequergported barriers to physical
activity that are unique to young adolescents @isiabilities.(12) The barriers to physical
activity could vary by the impairment types. Foample, young adolescents with physical
impairments may have difficulties to execute phgscompetencigs$3) whereas, those with
sensory impairments may experience unigue socrakebasuch as lack of sighted
guides,(14) and those with intellectual impairmengsy have difficulties to follow
instructions on their ow(l.5) These differences can have theoretical and pedctic
implications for increasing physical activity legeAAs such, these reports confirm the need to
investigate and report nationally representativa da physical activity behaviours after
consideration of specific functional difficultieaq opposed to the non-categorical approach
where all people with disabilities are grouped tbgeand compared to people without
disabilities).(16)

Measurements of physical activity among young ast@ets has brought forth much
debate on the accuracy of data collected and Heumterpretation of the results.(17) Costs
and appropriateness in data collection are ofterjar factor towards the choice of
measurements. Self-report instruments are the cossteffective strategies to producing
nationally representative reports of physical afgtilevels and are appealing when
conducting studies that can be compared with ctineitar studies.(18) However, there has
been some criticism of self-reported data, andesliance surveys such as NHANES have
included accelerometers to measure movement anefohe assess physical activity levels.

4
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Accelerometers can be placed on the thigh, armps, Bind other parts of the body to detect
movement, however placement at the hip coverstaraage of movement that is sufficiently
stable to approximate to overall physical actiyit9) Compliance to wearing the device may
be an issue among young adolescents with disabili20) and is needed to be considered
when interpreting results.

Few studies are emerging that have used devicellmasasures of physical activity
among young adolescents with functional limitaticersd there is an obvious need to carry
out studies based on nationally representative ksmmRecruiting participants from the
general school settings has the advantage of ctinduesearch where the context of
inclusion can be examined and to consider the tegemwth, from 8% in 2010 to 16% in
2016, in the proportion of pupils who need inteesifor special educational support in the
Finnish schools.(21) To our knowledge, this isftret nationally representative study
describing device-based measures of physical acbyidisability type, according to the
core functions related to disabilities and physamlvity. Thus, the purposes of this study are
to investigate the levels and differences in li@RA) and moderate-to-vigorous (MVPA)
intensity physical activity among young adolescevith and without functional limitations,

Methods
Procedures

Data were collected from the 2016 Finnish Schoeldaghysical Activity (FSPA)
study that is the national physical activity monitg study for children and adolescents
(LIITU in Finnish). The FSPA study was approvedthbg University of Jyvaskyla ethical
committee to carry out research based on surveyatat device-based measures of physical
activity and sedentary behaviours. To that effidaet,sample was segmented into the survey
participants (n=6369) and the device-based meagpartisipants (n=3284) aged between 9
and 15 years old during spring 2016 (Figure 1). dmaple was organised so that a

nationally representative sample was derived foresuparticipants. Selection of participants

5
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was random and a regionally stratified samplinghoétwas deployed with the class in the
school. The primary sampling unit was calculatedulgh probability proportion size.
Overall, there were 285 Finnish-speaking schoald,& Swedish-speaking schools that
participated. Over half of the schools respondethécsurvey (Finnish schools: 61%,
Swedish schools: 58%22) The survey consisted of an online survey questivan
completed in a classroom, presided by a teachérimstructions. The survey was conducted
anonymously and voluntarily, allowing pupils to draw at any point in time. There were a
number of reasons for having fewer participanthdivice-based measures; 1) only
Finnish-speaking schools were invited for that pathe study, 2) only the schools within
100 km from the research centres were invitedh&)sthools were free to select only the
survey part of the study if they liked to (so tloeyuld deny from the accelerometer part), and
4) we needed to have an informed consent from tipdspand their guardians before the
pupil could participate. A specific code was alkechto individuals who were also assigned
to device-based measures. The pupils from the $hirspeaking schools were asked to write
their specific code into the survey so that thailacdf device-based measurements of PA
could be matched with the survey. Following theanlag of data with matched codes, the
sample (n=2129) was ready for analysis. AlthoughRBPA study included also 9 year old
pupils (n=635), the data of this study covers thesoaged 11, 13, and 15 years because the
survey of the youngest age group did not includestjons about disabilities. Finally, some
other data were missing, such as gender of pupiieo of age and missing functional
difficulty data, and this reduced the sample siz€l$36).
Measures

The participants provided background informatioarsas their gender (boy or girl),
month of birth and year of birth. Their age wasitbalculated based on the time of data
collection. The age groups of 11, 13, and 15 y&is were allocated by the closest age group
category. The academic year in Finland is from Atdga June, however age is determined

6
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from January to December. Therefore, the meanfagesach age group were 11.7y, 13.7y,
and 15.7y. We used a proxy measure of social-ecmnstiatus that can be completed by
young adolescents in the form of the family affloeiscale (FASIII). The FASIII consists of
six items about what the young adolescent has a¢aes their own family including; 1)
number of cars, 2) family holidays, 3) bathroon)sg@mputers at home, and 5) whether they
have their own bedroom and 6) dishwasher. We thested a composite score and ranked
responses through relativeness and identifiedilolig&rd integral transformation (ridit) in

SPSS from 0 to 1. We then used this index as aoatat of socioeconomic position.

Disabilities by functional limitations

The Washington Group on Disability Statistics wasdias a method for measuring
disabilities(23) The “short set” was designed based on interndtmresensus, with the
primary aim of reporting accurately prevalence isadilities at the population level.(24) The
short set included six items of body functions tat indicators for disabilities. This
perspective corresponds to the WHO internatioressification of functioning, disability,
and health (ICF) framework where functions aredithko health conditions, activities and
participations as well as environmental factorthefICF. We modified the items for self-
reporting in the following way, “Do you have anyfiulties in,” six functions were listed,
“seeing, even with glasses”, “hearing, even withrivg aid”, “speaking”, “moving”,
“breathing”, and “remembering or concentrating” eféwas a five-point response scale (“no
difficulties”, “a little difficulty”, “some difficulty”, “a lot of difficulty”, and “cannot do”) that
corresponded with the functional modifiers withive iCF. A cut off for difficulty was
aligned with the ICF core sets, whereby ratingsofdifficulties” and "a little difficulty”
were considered not sufficiently limiting to be sdified as a person with disabilities.

Whereas responses of “some difficulty”, "a lot d@fidulty”, and “cannot do” were

considered as severe enough difficulties for thigipant to be classified as a person with
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160 disabilities(25) The group of pupils without disabilities were tieéerence group in the

161 statistical analyses.

162 Device-based measures of physical activity

163 Physical activity was measured with tri-axial, mpfn accelerometers (UKK AM30
164 and UKK RM42, UKK Terveyspalvelut OY, Tampere, Rintl). Research assistants

165 delivered the devices to pupils during a lessongawt both oral and written information on
166 how to use the device. The accelerometer was &itisicha flexible belt on the right hip and
167 the participants were instructed to wear the lmglséven consecutive days (1 week) during
168 waking hours, except during showering and otheemwlased activities. The accelerometer
169 measured and stored the acceleration of the devibeee orthogonal directions at sampling
170 rate of 100 Hz. The resultant acceleration (i.e.rttagnitude of the acceleration vector) was
171 determined from these three components. Then tla@ m@plitude deviation (MAD) of the
172 resultant was analysed in 6-second epoch lef2gihThe MAD values were then converted
173 to metabolic equivalents (MET)9) The epoch-wise MET values were further smoothed by
174 calculating 1min exponential moving average todyatidicate physiological responses (heart
175 rate, oxygen consumption etc.) of activity. Usihg smoothed MET values total physical
176 activity was classified in light (1.5-2.9 MET), nardte (3.0-5.9 MET) and vigorous 6

177 MET) activity. In the results, moderate and vig@@ctivities were combined to moderate-
178 to-vigorous activity (MVPA) because vigorous adiywtovered a very slight proportion of
179 the total measurement time. In the present stualyables of physical activity are presented
180 as mean time in each activity during measuremeyg.(@2) To be included into present

181 study, the participants needed to have accelerordata for at least four days, at least 10 h

182 each day.
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Statistical analyses

Descriptive statistics were performed to test omewariables of MVPA and LPA
against the missing values. Homogeneity betweesingsand completed data were tested
through student t-test. T-tests were performedatguty on MVPA and LPA for each
disability group. FAS did not significantly confotdithe results between group analysis, and
due to sample size, it was therefore omitted frarther analyses. To account for gender and
age differences, general linear models were peddrwith physical activity as the outcome
variable, and disabilities as the independent b&iwith age, gender and device wear time
as covariates. Cohen’s D was reported to produeetefize in the differences in the mean
MVPA and LPA. Statistically significant reportingane based on 95% confidence intervals.

Results
Descriptive Results

Less than one in six (13.2%) young adolescentsteghto have functional
difficulties that were considered to be disabliige most common type of disability was
related to remembering and concentrating diffiesli{7.3%) and the least common was
related to moving difficulties (0.8%) (Table 1).

Over 40% of participants had seven-day compliante ever 10-hour wear time per
day (Table 1). There were no differences in dewiear time between genders and across age
groups. However, fewer young adolescents with disab reported seven days of wear time
and more reported five days than the adolesceni®uti disabilities (p=0.009). More
specifically, 30.5% of adolescents with moving idififties reported five days of wear time,
and 28.8% reported seven days, in contrast to 4 of adolescents without disabilities

who had five days of wear time and the 44.7% witreaorded seven days of wear time.
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Light PA

Children with disabilities (m=197.3 mins.d5ySD=47.9) reported on average
significantly less LPA minutes per day than chitdwthout disabilities (m=204.7 mins.day
! SD=40.7, p=0.002). The effect size, accordinGobien’s D was 0.18 (Table 2).

Young adolescents with remembering or concentratifigulties had significantly
less LPA than young adolescents without disabslifle=191.5 mins.day SD=48.8,
p=.002). The effect size was 0.32.

After controlling for gender, age and device waauet young adolescents with
moving difficulties (p=0.042) and remembering oncentrating difficulties were
significantly less active (p=0.012) than adolessevithout disabilities after controlling for
age, gender and wear time. The LPA of the othexbilisy groups did not differ from the
non-disabled group after adjustments. We did notpare all groups with each other. (Table
3).

Moder ate to vigor ous PA

The average amount of time in moderate to vigopysical activity was
significantly (p=0.011) greater in young adolesagithout disabilities (m=97.3 mins.ddy
SD=42.2) than in young adolescents with disabdlii@=88.9 mins.da}; SD=42.2). The
effect size, according Cohen’s D was 0.20 (Table 2)

Young adolescents with speaking (m=74.6 minsid&pP=40.4; p=0.008) or
remembering or concentrating (m=87.1 mins:y&§D=41.6; p=0.018) difficulties were
significantly less active than young adolescentbaeuit disabilities. There were relatively
small effect sizes and no significant differengeMVVPA among young adolescents with
other disabilities.

After adjustment for gender, age and device weae, tiyoung adolescents with
speaking difficulties (p=0.011) were significankbgs active than adolescents without

disabilities. Other differences were not statidlycsignificant after the adjustment (Table 3).

10
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Discussion

The main findings of this study were that, aftentcolling for gender, age and device
wear time, light intensity physical activity (LPAJas significantly lower among young
adolescents with functional limitations than same peers without, however the difference
was not statistically significant in moderate-tgmious intensity physical activity (MVPA).
However, there was variation among the differepesyof functional limitations. In
particularly, light physical activity (LPA) was sidicantly lower among young adolescents
with functional limitations when compared with saage peers without functional
limitations, and specifically with moving difficudts, or difficulties with remembering or
concentrating. In addition, there were significamdwer levels of MVPA among young
adolescents with speaking difficulties when comg@dcetheir peers without functional
limitations.

The majority of literature supports the notion tblaildren with functional limitations
have low levels of physical activitg7) For example, in a study of children in special
schools, physical activity levels were very loweaftneasuring school time physical activity
levels(28) There are many factors that can explain schoa aiswell as, out of school time
PA may be low among children with functional lintitans, such as lack of friends, family
support, fun29) poor infrastructur¢30) and low efficacy among instructal) However,
few studies have been conducted in the contex¢éigal schools and participation of large
scale surveys of children in these general schi@lIBrior efforts to include functional
limitations measures into the mainstream schooéssess differences in physical activity
levels were based on a non-categorical approachsabilities(32) In such studies of self-
reported physical activity, young adolescents \iutictional limitations were not
significantly less active than their peers withfaurtctional limitationg33) The results of the
adjusted means analysis from this study largelxoowith these previously reported

findings, whereby the difference in MVPA betweemgg adolescents with and without
11
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functional limitations was not statistically sigo#nt. Yet, few studies have explored the
lower intensity of physical activity, such as LPakxd it was with this intensity that
differences were noticed. Health promotion actgtmay need to pay more attention to the
types of difficulties young adolescents have praoconsidering ways to engage them into
doing more physical activity. Currently, the phydiactivity recommendations stress the
importance to be in the active category (at leBsnéutes of MVPA per day), yet it has
been well documented that even LPA has health bsri&j In this study, young adolescents
with moving difficulties took part in 22 minutessieof LPA per day than their peers without
functional limitations. Similarly, young adolescentith remembering or concentrating
difficulties took part in 10 minutes less LPA paydhan their peers without functional
limitations. Therefore, there is a need for stregeghat ensure sufficient opportunities, both
in and out of school contexts, specifically tamggtyoung adolescents with moving
difficulties or difficulties with remembering or noentrating to take part in LPA.

Young adolescents with remembering or concengyaifficulties may have a lack of
social opportunities to engage in out of schoolgitaf activitie$34) and this may be a
reason for the low levels of unadjusted MVPA and\LParents may also be restricting
opportunities as they are worried that their chidds it hard to follow instructions and gain
friends(15) However, there are possible strategies that caease physical activity
opportunities. Klavina and colleagues demonstrtedise of social support in the form of
peers who slowly improve social acceptance intatspto motive children to be physically
active as well as, become a “buddy” whereby theviddals can provide reminders and
prompts to keep on task.(35) Once young adoleseatitsunctional limitations are involved
in organised sports, they are two times more likelgneet the physical activity
recommendations than non-participants with funetidimitations(32) Such findings may
contribute to our understanding for why, in ourdstuthe average levels of MVPA were not

significantly different between young adolescenith\and without functional limitations.

12
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It is often assumed that participation in physaetivities requires communication
skills. Therefore, it was not surprising that yowadplescents with speaking difficulties spent
significantly less time in MVPA than their peerghaut functional limitations. However,
communication comprises of both speaking and hgdunctions. According to the findings
from our study, although not statistically signéit, young adolescents with hearing
difficulties took part in 7mins more MVPA per dagdhalmost 13min of LPA per day
compared to young adolescents without functiomaitéitions. The polarity of physical
activity behaviours from young adolescents withctions that are related to each other may
preclude to a better understanding in creatingetayphysical activity promotion strategies.
To do this, it would be important to investigaterhand what communication skills are
influential for regular MVPA.

Disaggregation of the data by functional limitasas an indicator for disabilities is a
novel approach used in this study. Previous clirstadies and study reviews have been
limiting, because different methods were usedhat tlisability types tended to be merged
together into a non-categorical approach. Althoegidemiological studies may be beneficial
to be presented with disabilities as a universaiig(16), one size does not fit all approach in
health promotion and would suggest the importancelisaggregation of data. The measures
of disabilities were based on the working measafdése Washington Group on Disability
statisticg23) which is becoming a standard for international parisons of disability
data(36) Coupled with the latest state of the art algorgfrom the mean amplitude
deviation(26) device-based measures provide an accurate pitneerall physical activity,
that also include sedentariness and sitting tinag¢as without recall bias that has typically
been used to criticise self-reported physical #&gtammong adolescent37)

Including data disaggregated by functional limgas is an important right for people

with disabilities to be represented in large nal®urveyg8) The tool used as a marker for

13
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disabilities is not a medically diagnostic tool,dasability is considered the interaction of
impairments and participation in society that fpsts the focus on functional limitations.
Future studies may consider this or preferably uihdated version of the Washington group
guestions for producing comparative data.(9) Weifremtithe short set instrument for this
study whereby it was possible for the young ad@etscto report themselves. Disability
advocacy and children rights groups suggest the teemclude the people in the study where
possible, and this is the value from self-repodedeys. We also included another item
related to physical activity — breathing difficei. The majority of physical activities suitable
for young adolescents relies upon the cardiovassyktem and breathing is a vital
component of this. However, there were hardly affer@nces in both LPA and MVPA.
Difficulties with breathing may be considered ansgd contraindication to vigorous intensity
physical activities, thus individuals may feel tpatticipation organized activities are
restricted.(38) However, symptoms from breathiifjcdlities may be reduced through
medication, and it may be possible that a dividda@amount of self-reported physical
activity among young adolescents with breathin§alifties appeared. This may have
depended on those that were encouraged to takengaganized sport activities (and
perhaps may take medication) to those who do nticgmate at all.(39) More analyses based
on the severity levels of functional difficultiesagnprovide more insight into this
phenomenon.

Comparisons with other data sets or over timeandrdata may be limited to similar
featured functional limitations. Currently, that wd include the following functional groups,
difficulties in seeing, hearing, speaking and rernenmg or concentrating. Moreover, the
response scale in our study was a five-point sediereas the updated versions of the
Washington group are based on a four-point scateu®¢d a cut-off value of at least “some
difficulties”, and the results from this cut-offlua@ are similar to the reported prevalence of

disabilities by the Finnish National Institute oé&lth and Welfare.(40) Despite our

14
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335 confidence that the cut-off values were sufficientepresentation of the population, the
336 items themselves and the response categories mayiriffuenced the results. Therefore, it is
337 unclear if the differences in physical activity éswould have been magnified or

338 diminished.

339 Study limitations include that the sampling of dnéln in general schools exclude
340 children who require more support in a special stHaterpretation of difficulties were

341 subjective from the adolescent’s experience, whicist be taken into account when

342 interpreting these results. Devices were worn eweeek and seasonal changes between
343 March to the end of May were not taken into accobDue to the anonymous nature of the
344  data collection around the country, it was not flidego take into account weekly season
345 changes. Furthermore, water-based activities skikienming, were not included.

346 Additionally, activities like cycling and Nordic Bkg are not adequately captured at the
347 moment and thus the intensity of this kind of atee is likely to be slightly underestimated.
348 However, all participants of the present study ubedsame type of devices. Finally, the
349 sample size of each functional difficulty was regamatative at a population level. Larger
350 sampling with weights may be needed in future ssithh reduce the underpowered results
351 from this study.

352 Conclusion

353 The amounts of MVPA is used for measuring compkanth physical activity

354 recommendations for young adolescents. Howevehisrnstudy, the levels of MVPA were
355 not significantly different between young adoledsesith and without functional limitations.
356 Some exceptions existed, whereby young adoleseetiispeaking difficulties had less

357 MVPA when compared to their peers without functidmaitations. However, when we

358 examined LPA, young adolescents with functionaltitons, moving difficulties, or

359 difficulties in remembering or concentrating toakfp on average, in less LPA.. Overall

360 health promotion action plans need to recogniseeitieniques for increasing different
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intensity physical activity levels to meet overaditional targets in all school-aged
populations based on information of functional teions.
Funding
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Tablesand Figures

Table 1. Descriptive device wear time of device by background characteristics

Table 2. Unadjusted means of MVPA and L PA minutes per day with differences

by disabilities and effect size

Table 3. Regression coefficients of Device worn MVPA and L PA minutes per

day, adjusted for gender, age, and wear time

Figure 1. Sample Flow Chart of the FSPA 2016 study
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Device worn PA measures by functional limitations

Table 1. Descriptive device wear time of device by background characteristics

Days of 10hr wear (%)  Chi Overal minutes
n 4 5 6 7 p Mean SD
Total 1436 9.3 185 288 435 846.59 70.64
Gender 0.354
Boy 571 10.7 17.0 284 440 848.14 74.92
Girl 865 83 194 29.0 432 845.57 67.69
Age 0.874
11y 595 84 183 281 452 840.83 77.10
13y 503 9.1 187 296 425 849.06 65.28
15y 338 278 234 235 227 853.05 65.66
Disability 0.009
None (Ref) 1247 93 17.2 289 447 845.19 69.60
Disabilities 189 9.0 270 280 36.0 855.80 76.69
Functional Limitations
Seeing 39 103 231 128 538 0.172 86145 89.97
Hearing 15 133 26.7 26.7 333 0.699 843.22 93.04
Speaking 25 80 16.0 280 48.0 1.000 849.75 87.04
Moving 12 16.7 25.0 16.7 41.7 0.613 973.20 91.77
Breathing 59 85 305 322 288 0.028 85556 84.71

Remember/Conc. 105 133 25.7 238 371 0.052 850.15 68.31

SD=standard deviation, Remember/Conc. = Remembering or Concentrating

14 September 2018



Device worn PA measures by functional limitations

Table 2. Unadjusted means of MVPA and L PA minutes per day with differences by disabilities and effect size

n % MVPA sd p d LPA sd p d

Disability

None (Ref) 1247 86.8 97.3 42.2 204.7  40.7

Disabilities 189 13.2 88.9 42.2 0.011 0.198 197.3 47.9 0.022 0.179
Functional Limitations

Seeing 39 2.7 94.9 42.4 0.728 0.057 208.5 49.3 0.577 -0.091

Hearing 15 1.0 118.0 46.3 0.060 -0.489 218.0 40.0 0.212 -0.324

Speaking 25 1.7 74.6 40.4 0.008 0.539 194.9 55.1 0.237 0.239

Moving 12 0.8 83.1 47.0 0.247 0.336 186.3 54.8 0.119 0.452

Breathing 59 4.1 92.8 40.6 0.423 0.107 213.0 41.9 0.127 -0.204

Remember/Conc. 105 7.3 87.1 41.6 0.018 0.241 191.5 48.8 0.002 0.318

N = number of study participants; MVPA = mean Malerto-vigorous physical activity; sd = standardiaion, d=Cohen’s d, LPA = mean

light physical activity, Remember/Conc. = Rememiigior Concentrating.
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Device worn PA measures by functional limitations

Table 3. Regression coefficients of Device worn MVPA and L PA minutes per day, adjusted for gender, age, and wear time

MV PA LPA
Beta LCI UCI P Beta LCI UCI p
Disability
None (Ref) REF REF
Disabilities -4.276 -9.662 1.111 0.120 -7.181  -13.108 -1.255 0.018
Functional Limitations
Seeing 0.050 -11.100 11.200 0.993 0.709 -11.377 12.794  0.909
Hearing 7.504 -10.439  25.447 0.412 12912 -6.379 32.203 0.190
Speaking -17.984 -31.880  -4.089 0.011 -6.080 -21.163 9.004 0.430
Moving -12.378 -32.371  7.615 0.225 -22.307 -43.828 -0.786  0.042
Breathing -1.259 -10.407  7.888 0.787 4.190 -5.736  14.117 0.408
Remember/Conc. -5.608 -12.655 1.396 0.116 -10.377 -18.064 -2.689  0.008

MV PA = moderate-vigorous-physical activity, LPA = light physical activity, LCl = Lower confidence interval, UCI = Upper confidence

interval, Remember/Conc. = Remembering or Concentrating.
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