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Objectives To investigate physical activity levels in youth with multiple sclerosis and monophasic acquired de-
myelinating syndromes ([mono-ADS], ie, children without relapsing disease) compared with healthy controls and
to determine factors that contribute to engagement in physical activity. We hypothesized that greater physical ac-
tivity goal setting and physical activity self-efficacy would be associated with greater levels of vigorous physical
activity in youth with multiple sclerosis.

Study design A total of 68 consecutive patients (27 multiple sclerosis, 41 mono-ADS) and 37 healthy controls
completed fatigue, depression, Physical Activity Self-Efficacy Scale, perceived disability, Exercise Goal-Setting scale,
and physical activity questionnaires, and wore an accelerometer for 7 days. All patients had no ambulatory limi-
tations (Expanded Disability Status Scale, scores all <4).

Results Youth with multiple sclerosis engaged in fewer minutes per day of vigorous (P = .009) and moderate and
vigorous physical activity (P =.048) than did patients with mono-ADS and healthy controls. A lower proportion of
the group with multiple sclerosis (63%) reported participating in any strenuous physical activity than the mono-
ADS (85%) and healthy control (89%) groups (P =.020). When we adjusted for age and sex, the Physical Activity
Self-Efficacy Scale and Exercise Goal-Setting scale were associated positively with vigorous physical activity in
the group with multiple sclerosis. Fatigue and depression did not predict physical activity or accelerometry metrics.
Conclusions Youth with multiple sclerosis participate in less physical activity than their counterparts with mono-
ADS and healthy controls. Physical activity self-efficacy and exercise goal setting serve as potentially modifiable
correlates of physical activity, and are measures suited to future interventions aimed to increase physical activity
in youth with multiple sclerosis. (J Pediatr 2016;179:197-203).

he onset of multiple sclerosis during childhood or adolescence is associated with a high disease burden, as demon-

strated by findings on magnetic resonance imaging, frequent relapses early in the disease,"” and the risk of irreversible

motor disability by early or mid-adulthood.” Children with multiple sclerosis often suffer from depression, fatigue, or
cognitive impairment.*” Physical activity has beneficial effects in adults with multiple sclerosis, including effects on disability
progression,’® fatigue, quality of life,” and depression.® Physical activity also may have beneficial effects in children with mul-
tiple sclerosis, yet little is known about physical activity in children with multiple sclerosis.’

We recently documented that youth with multiple sclerosis self-report lower levels of strenuous physical activity than youth
with monophasic acquired demyelinating syndromes (mono-ADS). Reduced participation in strenuous exercise was associ-
ated with greater disease activity based on lesion load and relapse rate.'’ To date,
the observation of lower physical activity in pediatric-onset multiple sclerosis has
not been confirmed by objective measurement, such as accelerometry, and we know

little about correlates of physical activity in youth with multiple sclerosis. Such
information is necessary to justify and design behavioral interventions that in-
crease levels of physical activity and optimize health outcomes in children with
multiple sclerosis.

Researchers have applied social-cognitive theory to identify correlates of physi-
cal activity in adults with multiple sclerosis and in healthy children. This re-
search has identified self-efficacy,'"'* goal-setting,'" and perceived disability'* as
correlates of physical activity. Toward that end, we evaluated physical activity using

CPM Counts per minute

EGS Exercise Goal-Setting Scale

FDI Functional Disability Inventory

GLTEQ Godin Leisure Time Exercise Questionnaire
HCS Health contribution score

METs Metabolic equivalents

mono-ADS Monophasic demyelinating syndrome
MVPA Moderate and vigorous physical activity
PASES Physical Activity Self-Efficacy Scale

From the 'Division of Neurology, Department of
Pediatrics, Neurosciences and Mental Health (RI), The
Hospital for Sick Children, Toronto, Ontario, Canada;
2Department of Pediatrics, Faculty of Medicine, University
of Toronto, Toronto, Ontario, Canada; 3Department of
Kinesiology and Community Health, University of lllinois
at Urbana-Champaign, Champaign, IL; “School of
Rehabilitation Therapy, Faculty of Health Sciences,
Queen’s University, Kingston, Ontario, Canada;
5Physiology and Experimental Medicine, Hospital for Sick
Children, Toronto, Ontario, Canada; ®Faculty of
Kinesiology and Physical Education, University of Toronto,
Toronto, Ontario, Canada; “The Children’s Hospital of
Philadelphia, Philadelphia, PA; and 8Department of
Psychology, York University, Toronto, Ontario, Canada

Funded by National Multiple Sclerosis Society (PP2256),
the Mario Batalli Foundation, and the Manitoba-Ontario
endMS Summer Studentship Award (2237). B.B. is an
advisor to Biogen Idec, Novartis, Eli Lilly, and Sanofi-
Aventis; serves as Chief Editor for Multiple Sclerosis and
Related Disorders; and serves on the Editorial Board of
Neurology. R.M. has received speaker honoraria from
EMD Serono and funding from Biogen Idec, Acorda
Therapeutics, and Sun Health Technologies. The other
authors declare no conflicts of interest.

0022-3476/$ - see front matter. © 2016 Elsevier Inc. All rights
reserved.
http://dx.doi.org10.1016/j.jpeds.2016.08.104

197


http://crossmark.crossref.org/dialog/?doi=10.1016/j.jpeds.2016.08.104&domain=pdf

THE JOURNAL OF PEDIATRICS « www.jpeds.com

objective and self-report measures in consecutive children with
multiple sclerosis, healthy control participants, and children
with mono-ADS. The patients with mono-ADS share the ex-
perience of central nervous system demyelination but not the
chronic, relapsing symptoms of the group with multiple scle-
rosis and act as a disease comparison group to inform on physi-
cal activity engagement. We further assessed correlates of
physical activity, including demographic (age, sex, and access
to recreational facilities) and clinical characteristics (disease
duration, disability, depression, and fatigue) and theory-
related determinants, namely self-efficacy, goal-setting, and per-
ceived impediments."’

This cross-sectional study included 68 consecutive patients, 27
with multiple sclerosis and 41 with mono-ADS recruited from
the Multiple Sclerosis and Neuroinflammatory Clinic at The
Hospital for Sick Children, Toronto, Canada, and 37 healthy
control subjects who were recruited by advertisement at the
hospital and in the community. Inclusion criteria for the pa-
tients with multiple sclerosis and mono-ADS included (1) Ex-
panded Disability Status Scale <4.0 (fully ambulatory); (2)
12-18 years of age; and (3) no steroid treatment or relapse in
the past 30 days. Healthy controls were included if they were
12-18 years of age and had no history of any neurologic dis-
order. Patients in the group with multiple sclerosis were di-
agnosed with multiple sclerosis following consensus criteria.'**°

Demographic and clinical variables were collected via a stan-
dardized case report form. Study data were collected and
managed via REDCap (Research Electronic Data Capture) tools
hosted at The Hospital for Sick Children."” This study was ap-
proved by the research ethics board at The Hospital for Sick
Children. Written informed consent was obtained from the par-
ticipants or their parents or guardians. In cases in which written
parental consent was obtained, verbal assent also was pro-
vided by the child.

Physical Activity

Accelerometry. Participants wore the ActiGraph 7164 accel-
erometer (ActiGraph, Pensacola, Florida) proximal to
nondominant iliac crest during waking hours, except for when
getting wet (ie, showering, bathing, swimming), for 7 days. The
ActiGraph monitor has been validated for use in both healthy
pediatric'® and adult populations with multiple sclerosis.”” The
number of light (800-3199 counts per minute [CPM]), mod-
erate (3200-8199 CPM), and vigorous (8200+ CPM) minutes
of physical activity were recorded per day and averaged over
available days of valid data.'"® One or more valid days of wear
(10 hours or continuous wear time confirmed by ActiLife soft-
ware) was required for the analyses.”

Godin Leisure-Time Exercise Questionnaire (GLTEQ). With
parental help as needed, participants completed the GLTEQ*
at the end of the 7 days of accelerometry wear. The GLTEQ is
a widely used self-report questionnaire to assess physical
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activity during a 7-day period that has been validated for use
in children.'**»* We calculated the total leisure activity score
in metabolic equivalents (METs) using the following formula:
(frequency of strenuous physical activity * 9 METs) + (fre-
quency of moderate physical activity * 5 METs) + (frequency
of mild physical activity * 3 METs).””' The health contribu-
tion score (HCS) was calculated with the following formula:
(frequency of strenuous physical activity * 9 METs) + (fre-
quency of moderate physical activity * 5 METs).** The HCS
were then subdivided into 3 categories: 224 units (approxi-
mately 14 kcal/kg/week or more) — active (having substantial
health benefit); 14-23 units (between 7 and 13.9 kcal/kg/
week) — moderately active (some health benefit); and <14 units
(less than 7 kcal/kg/week) — insufficiently active (less substan-
tial or low health benefit).*

Physical Activity Terms

Terms used in this report to describe levels of physical activ-
ity as measured by accelerometry and questionnaire differ.
Accelerometry data follow proposed, standardized terminol-
ogy as noted perviously (light, moderate, and vigorous).” To
distinguish the questionnaire results, we have used nomen-
clature as specified in the GLTEQ (mild, moderate, and
strenuous).

Other Questionnaires Completed by Participants
The Center for Epidemiological Studies Depression Scale for
Children. The Center for Epidemiological Studies Depres-
sion Scale for Children is a validated, 20-item self-report de-
pression inventory for children. A score greater than 15
represents the presence of clinically significant levels of de-
pressive symptoms.*

The Varni Pediatric Quality of Life Inventory Multidimen-
sional Fatigue. This scale is an 18-item self-report measure
of fatigue in pediatric patients.”” This validated measure has
been used previously in the pediatric population with mul-
tiple sclerosis.” It has 3 subscales (General, Sleep/Rest, and Cog-
nitive Fatigue) that when summed yield a total score. Fatigue
is considered moderate to severe for subscores greater than 11
and total scores greater than 35.*

Physical Activity Self-Efficacy Scale (PASES). The PASES is
a validated, 8-item self-report questionnaire that measures chil-
dren’s self-efficacy for engaging in physical activity.*®

Function and Disability Inventory (FDI). We included the
15-item, self-report measure of functional limitations derived
from the Late-Life Function and Disability Instrument.*”” The
FDI has been used widely in the pediatric population and has
been shown to have construct, concurrent, and predictive value
in the pediatric population.” It has 3 subscales: upper extrem-
ity function, basic lower extremity function, and advanced lower
extremity function.

The Exercise Goal-Setting Scale (EGS). The EGS is a 10-
item, self-report questionnaire that assesses whether partici-
pants set exercise goals.”
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