1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Dev Neurorehabil. Author manuscript; available in PMC 2022 January 01.

-, HHS Public Access
«

Published in final edited form as:
Dev Neurorehabil. 2021 January ; 24(1): 63-67. d0i:10.1080/17518423.2020.1819463.

Preliminary improvements in dynamic postural control after a
group-based intervention program for children with
Developmental Coordination Disorder: A brief report

Priscila Tamplainl, Gabriela M. Sherrod?, Chadwick Fuchs?, Haylie L. Miller2

1Department of Kinesiology, University of Texas at Arlington, 500 W. Nedderman Dr., Arlington,
TX, 76019, USA

2Department of Physical Therapy, University of North Texas Health Science Center, 3500 Camp
Bowie Blvd., Fort Worth, TX, 76107, USA

Abstract

Objective: To determine the value of a traditional (easy to implement) group-based intervention
program on both static and dynamic postural control in children with Developmental Coordination
Disorder (DCD).

Methods: Sway and stability indices were measured with the Clinical Test of Sensory Integration
in Balance (CTSIB) and efficiency of goal-directed movement was measured during a Limits-of-
Stability (LoS) task, before and after the intervention program. The intervention involved a total of
10 one-hour group sessions, administered once per week for 10 weeks.

Results: Results indicated significant group increases in dynamic postural control (p < .05).
These results suggest it is possible to improve dynamic postural control in this population. This
type of intervention does not require any expensive materials, it is feasible, and easy-to-implement
to a group of children.

Conclusion: We conclude that this simple form of intervention involving fun group activities can
significantly improve dynamic postural control in children with DCD.
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Developmental Coordination Disorder (DCD) is defined as a neurodevelopmental, chronic
disorder characterized by low motor proficiency, which significantly affects activities of
daily living and academic achievement?. Of these, poor balance ability is a major concern,
since the combination of postural and motor control are necessary in order to effectively
navigate and participate in their environment?. Static postural control is essential in daily
activity and commonly evaluated in clinical settings®, however, individuals utilize dynamic
control more often in functional tasks. In addition, there is consensus that improving
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postural control can significantly help with children’s participation and efficiency in several
activities?.

While several studies have tested the feasibility and efficiency of postural control training
programs in children with DCD®8, a great deal of concern remains regarding feasibility and
cost of programming, and the search for engaging, effective, and easily-implemented
intervention programs continues. One possibility to address these concerns is the use of
group-based interventions. When comparing gains in motor ability after an 8-week
intervention program done individually or as a group, a study found that the gains were
similar, and group-based training may be the preferred treatment option due to cost savings’.
Another group-based intervention study determined that children with DCD improved motor
coordination and physical ability after 8 weeks, and also improved in non-trained tasks such
as handwriting®. In addition, a study found that motor skill improvements happened
regardless of the group size®. Therefore, group-based interventions enable programs to offer
more sessions per child to a larger number of children, without requiring significant
additional resources?.

Therefore, the aim of the present study was to test the feasibility and efficiency of a group-
based intervention program on static and dynamic postural control of children with DCD.
The intervention focused on activities mostly designed to practice postural control in a group
setting. Specifically, we measured sway and stability indices of the Clinical Test of Sensory
Integration in Balance (CTSIB) and the efficiency of goal-directed movement during a
limits-of-stability task (LoS) before and after the intervention program. Our secondary aim
was to determine whether scores on the Balance subscale of a motor ability assessment were
related to Age or to performance on the CTSIB and LoS tasks. We expected to see
improvements in both static and dynamic postural control due to participation in the
program, and to find an association between the balance subscales and performance on the
tasks.

Method

Participants

Twelve children (11 males, 1 female) between the ages of 7 and 11 years participated in the
study. Inclusion criteria for the study involved a diagnosis of DCD (or Dyspraxia, a term that
is not used in the DSM-5 but sometimes used in clinical settings) and ages between 7-12
years. Exclusion criteria involved the presence of other diagnoses that could potentially
affect the results (e.g., Autism Spectrum Disorders) and participation in sports (during the
intervention program). In addition, participants were asked to not participate in any therapy
involving motor skills during the program. Table 1 contains characteristics of the
participants. We confirmed the DCD diagnosis via the Movement Assessment Battery for
Children, 2"d ed. (MABC-2)!! [Criterion A], and a parent-report of functional impact via the
Developmental Coordination Disorder Questionnaire (DCDQ)2 [Criterion B]. In addition,
parents reported no other medical conditions that excluded the diagnosis of DCD were
present in their children [Criterion D]. Criterion C was not formally assessed. The
experimental protocol was approved by the Institutional Review Board (IRB) for the ethical
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treatment of human subjects. Parents signed consent forms, and children provided verbal and
written assent.

During the pre- and post- tests, each participant stood on a force plate embedded in a 21.25
inch wide by 19.00 inch long stationary platform and connected to a 12.1 inch color LCD
display with 800x600 resolution (BioSway, Biodex Corp., Shelby, NY). The BioSway
collected data about a participant’s Center of Pressure (CoP) during a static and a dynamic
postural control task. The static postural control task (CTSIB) involved standing on a
platform with feet shoulder-width apart for 30 seconds each with eyes open (EO), eyes
closed (EC), and eyes open while the participant’s head was enclosed in a translucent paper
dome 36” in diameter (Dome). These measures (e.g., CoP data collected from a force plate)
been validated against other common clinical assessments of balancel3 and used extensively
in other clinical populations.

The dynamic postural control task (LoS) involved standing on a platform with feet shoulder-
width apart and moving a user-controlled object on the screen to reach static targets as
quickly and accurately as possible. The targets were in 9 locations (8 surrounding the
participant’s center position, and one in the middle). The task difficulty was set to easy,
meaning that targets were located at 25% of the limit of stability: the posterior target
required 2 degrees of angular displacement, the posterior lateral targets required 3 degrees,
and all remaining targets required 4 degrees. Each target flashed to cue movement, and the
participant’s objective was to lean to reach the target, before returning to center. This task
has shown acceptable reliability and construct validity in a prior study with adolescents!4.

Participants completed the pre- and post-intervention assessments within one week of the
beginning and end of the intervention. The group-based motor intervention program
involved a total of 10 one-hour sessions administered once per week for 10 weeks. Nine
participants attended 100% of the sessions, while three participants missed one session,
attending 90% of the program. Two trained professionals in kinesiology delivered the
sessions, while several kinesiology students helped the children perform the activities. The
sessions required interaction among participants, and focused on activities involving upper-
body coordination, postural control, and fine-motor skills. About half (30 min) of the session
was dedicated to dynamic postural control activities, and a detailed program was
implemented based on developmentally appropriate activities and motor goals for the
participants. If a participant was not able to perform one activity, adaptations were made so
the activity could be practiced. Examples of postural control intervention activities are
described in the Appendix at the end of this article.

Data analysis

CTSIB outcome measures included Stability Index (average excursion from center) and
Sway Index (standard deviation of stability index, or how much they sway). We calculated
the Sway and Stability Index for each condition of the CTSIB and averaged across the three
conditions. The primary outcome measure of the LoS task is the Control Score, a measure of
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the efficiency of a goal-directed movement. We calculated a Control Score for the LoS task
for each target position and averaged across all targets.

A dependent-samples #test was used to identify differences between pre- and post-
intervention performance on all variables of the CTSIB and LoS tasks. In addition, we used
a Pearson correlation analysis to determine whether scores on the Balance subscale of the
MABC-2 were related to Age or to performance on the CTSIB and LoS tasks.

Results and Discussion

A dependent samples £test indicated no significant improvements in static postural control
as measured by the CTSIB Sway Index, {11) = -.191, p >.05; or for the CTSIB Stability
Index, {11) = -.607, p >.05, overall or in any of the individual conditions (EO, EC, Dome).
However, dynamic postural control as measured by the LoS Control Score improved
significantly post-intervention, {11) = —-2.45, p=.03 (Pre-intervention: 31.96+7.15; Post-
intervention: 39.25+13.52). Figure 1 depicts the individual pre- and post-intervention
Control Scores for the LoS task expressed as change scores (9 participants improved, 3 did
not). Treatment-responders’ performance improved 3-37% post-intervention (Mean Change
=26%) with all but one treatment-responder improving 18% or more (Median Change =
30%). Pearson correlation analyses revealed significant correlations between Age and post-
intervention with the LoS Control Score (r =.60, p <.05), and between Age and both pre-
and post-intervention with the CTSIB Sway Indexes (pre-intervention: r =-.66, p <.05;
post-intervention: r=-.66, p <.05). The Balance subscale of the MABC-2 assessment was
not significantly associated with Age or performance on the CTSIB or LoS tasks.

Using a novel approach to outcome assessment, we determined that the group-based
intervention was effective in improving dynamic postural control in this group of children
with DCD. These results extend the previous literature, and add to the current body of
knowledge by establishing that a simple, traditional, and feasible group-based intervention is
effective and potentially a more sustainable type of intervention for this population.

The Limits of Stability task assessed participants’ dynamic postural control skills, or their
ability to intentionally shift their center of pressure to move a user-controlled object to a
static target. Given that the majority of the tasks in the group-based motor intervention
involved dynamic postural control, it is not surprising that we observed improvements in
performance on this test post-intervention. Activities targeting dynamic postural control
comprised approximately 50% of the program sessions/duration. In contrast, static postural
control was not a primary focus of the tasks in the program. While we anticipated that there
might be carryover effects of practice with dynamic postural control activities into the
domain of static postural control, it appears that for most children, that was not the case.
This suggests that motor interventions must work on the specific type of postural control that
needs to be improved.

Another aspect of these results is associated with the lack of relationship between the
MABC-2 and the LoS scores. In general, most studies that use the MABC-2 as the main
assessment for intervention outcomes have detected improvements in motor skills. For
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example, significant improvements after a Wii-based training program on the Balance scores
of the test have been found®. However, the authors noted no transfer effects of the
intervention on balance-related skills, which limits the generalization of this effect. Tests
that are more adapted to the task-specific training, such as the LoS, can be more sensitive to
detect changes especially in the domain of dynamic postural control.

It is important to note that other types of interventions for children with DCD have also
shown positive, significant results. However, our results add to the literature by
demonstrating that a simple, more “traditional” approach involving fun group activities that
engage a child’s balance and also promote interaction with other children can significantly
improve dynamic postural control. It is possible that these interventions may be more
scalable and accessible, as they demand little resources in comparison to other forms of
intervention that require technological or other type of expensive equipment. It is also likely
that these interventions are sustainable, and children can enjoy these activities for many
years in a row.

These results extend previous work by establishing that it is possible to improve postural
control in this population, and most importantly, they demonstrate that easily-implemented,
group-based interventions are effective. They also extend previous work by offering a
precise, quantifiable approach to evaluating response to treatment using a system that is
portable and user-friendly, in contrast to common assessments that rely on subjective
observation. The three participants who did not improve in static or dynamic postural control
post-intervention were relatively younger (8 and 9 years old), and did not share other clinical
features (e.g., co-occurring diagnoses or medication use). We can speculate that participation
in group-based interventions require a specific level of executive functioning ability (e.g.,
goal maintenance, attention) in order for participants to benefit from activities in this type of
setting, which comes as a result of development and maturation. This should be tested in
future studies, as executive functioning has been determined to be impaired in children with
DCD1S.

Two important limitations of the present study are the lack of control group, small sample
size, and of assessment beyond the post-test to verify long-term retention of improvements
in dynamic postural control among treatment-responders. We were also not able to establish
whether these improvements transferred to real life skills, or if they were isolated to the LoS
task; although, it is worth noting that dynamic postural control has a demonstrated
relationship to activities of daily living. In future work, it would be valuable to test response
to intervention using both clinical (e.g., MABC-2) or functional (e.g., DCD-Q) measures of
postural control in addition to the direct measurements collected in this study.

In conclusion, this brief report indicates improvements in dynamic postural control after a
group-based intervention program (measured by the LoS task). These results extend
previous findings denoting the potential for improving postural control in children with
DCD, and add to the body of literature by demonstrating that a group-based, feasible, and
easy-to-implement type of intervention can significantly improve dynamic postural control
in this population.
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Appendix: Activities used for Dynamic Postural Control

Activity
Category

Description

Walking

Balance Maze: Children go through a maze while balancing on various items (domes and pool noodles),
then walk heel to toe on taped lines.

Balance Tree. Children walk heel to toe along a taped line and place objects at the end of each segment.
Heel to Toe Walking. Children are paired into groups and each group walks side by side.

Limbo: Children attempt to go under a limbo stick while keeping both feet on the ground.

Walk the Line: Children walk along a variety of lines/paths that vary in length and width.

Dangerous Paths: Children do an obstacle course that involves walking/balancing on dots, walking heel

to toe on a line, and hopping on one foot.

Hopping/
Skipping

Zig Zag Hopping: Children try to hop on one foot down a zig zag path.

Hop Scotch: Children throw a bean bag onto taped squares in the shape of a traditional hop scotch. Then,
they have to hop through the squares and land within the square where the bean bag landed.

Rainbow Hop: Children hop or walk across colorful domes that are shaped like a rainbow.

Adventure: Children, with a ball between their legs, hop along a path on both feet without dropping the
ball.

With an
Object

Sit and Stand: Children hold a side of a hula hoop and attempt to sit and stand without letting the hula
hoop touch the ground.

Jungle Trail: Children attempt to balance a bean bag on their head while walking along a variety of paths
(wavy, zig zag, or straight).

Worm in Tunnel: Children take turns stepping inside of a hula hoop, squatting, and then pulling the hula
hoop over their head.

Bean Bag Balance: Children place a bean bag on their foot and try to keep it balanced as they lift their
foot into the air in front of their body.

One Legged Noodle Pick Up: Children start with a pool noodle on one side of their body and then
attempt to balance on one leg while bending over to pick up the noodle.

Pin the Tail on the Bunny: Children are semi-blindfolded, spun around 3 times, and then attempt to place
a tail on a paper bunny.

Marbles and Balance Beam: Children have a spoon in their mouth and balance a marble on the spoon.
Then they walk along various lines while keeping the marble on the spoon.

Potholes: Children step over, into, and then back over several hula hoops which are positioned
horizontally on top of tall orange cones. They attempt to not knock over any of the hula hoops

Figure Skating: Children step onto paper plates and slide their feet along a designated path around cones.

With a
Partner

Acid River: Children hold hands to make it to the opposite end of the dots/cones. If a child steps into the
“acid river’, they have to go back and start over.

Bean Bag Pass. Children stand on two stepping stones and pass a bean bag to a partner.

Group Sit and Stand: Children get in a large circle with their arms locked and attempt to sit and stand as
a group without letting go of each other’s arms.

Tip Toeing Partners. Each group of two children have to move together, while holding a pool noodle.
They are instructed to walk on their toes. One child walks forwards while the second walks backwards.
Alirlock game: Children have their ankles tied together with a bandana in order to form one long line.
One child steps into and then out of a hula hoop causing the child attached to them to follow the same
movement.

Bean Bag Balance Relay: Children stand next to 2 sets of cones that are staggered across the floor. The
first child places a bean bag on their head, walks to the next child without having the bean bag fall. Then
the child places the bean bag on the next child’s head.

Flower Twister: Children attempt to place their hand(s) and feet on the twister mat according to the
directions given (i.e. right foot on pink flower).

Lateral Walking. Children are paired into groups and positioned back to back. While walking, they pass
a ball to each other by rotating their trunk.
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Figure 1.
Pre- to post intervention change in Limits-of-Stability Control Score
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