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A comparison between prevalence and severity of postural abnormalities
in children with developmental coor dination disorder and healthy
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Background: Motor skills disorder in children with motor dys-
function is a common disorder in childhood. The aim of this study
was to investigate the prevalence and severity of musculoskeletal
disorders in children with developmental coordination disorder in
comparison with healthy children.

Material and methods: Using developmenta disorder coordina
tion questionnaire (DCDQ'07), 59 male children with a develop-
mental coordination disorder (length:134.71+6.91, weight:
31.6616.66, age: 9.33+0.77) and 59 heathy male children were se-
lected, and 13 physical anomalies were evaluated using flexible
ruler, goniometer, mirror boxes, tape measure and chessboard. The
data were analyzed using SPSS 16, independent t-test and Mann-
Whitney U test with statistical significance at p< 0.05.

Results. Intensity prevalence of forward head, kyphosis and
lordosis posture, crooked neck, shoulders down and tilted back ab-
normalities in male children with developmental coordination dis-
order was significantly higher than in the healthy group (p<0.05).
However, there was no significant difference in prevalence of pel-
vic tilt, flat foot (foot pronation), pes cavus (foot supination), hal-
lux valgus, hammertoe, knee valgus, and genu varum between the
two groups (p< 0.05).

Conclusion: The results of our study revealed that the children
with developmental coordination disorder need more attention and
effective corrective action plans.
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Introduction

Any deviation from the ideal body postureis
unpleasant not only because of the irregular
physical stature, but also for its negative im-
pact on muscles efficacy and making one
more susceptible to musculoskeletal disor-
ders, nervous disorders, and pathologica
impairments of neuromuscular and musculo-
skeletal systems (1). In general, causes of
skeletal abnormalities include congenital
and genetic disorders, some diseases and
injuries, inactivity, inappropriate postura
patterns in standing, sitting, lifting and car-
rying heavy objects, body type, age and
physical condition, lack of growth stimuli,
mental states and cultural and educational
problems (2). Lack of attention to organic
weaknesses and structural defects that oc-
curs during childhood and adolescence (the
period of rapid growth) often leads to non-
compensable disorders in the next stages of
one’s life that disrupts normal body func-
tions and may even reduce longevity (3-4).
Developmenta  Coordination  Disorder
(DCD) occurs when a delay in the develop-
ment of motor skills, or difficulty coordinat-
ing movements, results in a disability in dai-
ly activities. DCD is a scientific and aca-
demic term, which American Psychiatric
Association has proposed in its revised liter-
ature of Diagnostic and Statistical Manual of
Mental Disorders to describe this group of
children (5-6). These children have no inter-
est to participate in motor activities (7). Re-
peated failures of performing these actions
will cause a child avoid participating in such
activities (8). In addition, they might
demonstrate intolerant, dissatisfaction and
low self-esteem (9). Children with DCD do
not have any problem in their nervous sys-
tem, but their motor growth is less than their
chronological or their real age (10). DCD is
one of the motor disorders with about 5-6%
prevalence in school-aged children (11).
Most of the researches about DCD are relat-
ed to spinal abnormalities in these children.

For example, Seyedahmadi et al. (2011)
showed that the spinal abnormalities have a
high prevalence rate in these students, on the
other hand these abnormalities lead to mo-
bility limitations in them (12).

Teimouri et al. (2012) indicated the high
prevalence of spinal abnormalities in chil-
dren with DCD. Accordingly, only 36 to
40% of the students had a normal body pos-
ture and 60% of the boys and 33.63% of the
girls had spinal abnormalities (13). Freder-
ick et a. (2006) reported that these children
had short steps length and more frequency
during walking. Their trunks had high devi-
ation during walking and they had low plan-
tar flexion rate in toe-off (14) Larkin and
Hur (1991) characterized the physical and
motor with a flaw in head control, flexed
arms in standing position, body stiffness
during movement, sever hip flexion, obvious
asymmetry, wider base of support and short-
er steps (15).

The present study was conducted aiming to
investigate the prevalence and severity of
postural abnormalities in children with DCD
and healthy children. It considers the risks
and complications of physical abnormalities
such as depression, lack of efficiency in dai-
ly activities (16), the high prevaence of
physical abnormalities in school-age chil-
dren (17), and possibility of severity of these
abnormalities in DCD children due to exist-
ence of physical abnormalities. The primary
aim of this study was to obtain genera in-
formation on the prevalence of this disorder
and to assess postural abnormalities in the
children, and to compare them with healthy
children. It is believed that postural abnor-
malities are directly associated with DCD.
therefore, teachers and coaches should pay
special attention to these children and utilize
suitable corrective exercise programs for
them.
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Material and methods

In the present field study, comparative
method is used. The participants consisted
of 118 male school-age children with and
without DCD living in Meshkinshahr city.
We used available sampling method and the
children were selected after obtaining paren-
ta consent form (59 mae children per
group). They were selected according to re-
search field and we chose the appropriate
test to use statistical analysis. A flexible rul-
e was used to measure kyphosis and
lordosis. Seidi et a. (18) reported high va
lidity and reliability (89% and 92%) for
flexible ruler in measurement of lumbar
lordosis. To measure the spine kyphosis, T1
and T12 vertebras were identified and
marked. Then we put flexible ruler on the
spine and by applying a gentle pressure, the
form of vertebral column transferred on rul-
er, T1 and T12 vertebras were marked on it
and then transferred on a piece of paper. To
draw a spine curve, the same process was
repeated by determining the L1 and L5 of
lumbar vertebrae (13). In the next step, in
order to obtain quantitative information, two
points on the spine curve were connected
and the length (L) of created line was meas-
ured using a ruler with 1 mm accuracy (L).
The vertical distance from this line to the
deepest point of the considering curve (arc)
was measured (H).

Lordosis and kyphosis angles a defined as
6 = 4arc tan(2H /L) (19).

The measurement of forward head angle is
carried out using a goniometer. In this meth-
od, participates are asked to remove their
upper garments for the examiner to find the
seventh cervica vertebra via touching (20).
Then, while the participants were standing
relaxed, they were asked to put their body
weight equally between both legs and look
straight. Examiner put the fixed arm of go-
niometer along the seventh cervical vertebra
so it would be in paralel with the ground
surface. The assistant registered the angle

displayed by goniometer (21). A mirror box
was used to assess foot position. The exam-
iner observed and evaluated the image of
person’s foot in the plane mirror. In this po-
sition, the color of curve in the bottom of
feet could be detected clearly during weight
bearing, a proper standard for diagnosis. In
order to evaluate the cervical tilt, back tilt,
uneven shoulders, forward shoulder, pelvic
tilt, and hallux valgus, we used chessboard

fixed at a single location. About 45 cm be-
hind the chessboard, using paint or chalk,
was marked by a + sign. This point was per-
pendicular to the line of gravity of the board
and it was where the participant’s gravity
line would be located. The distance of medi-
al malleolus of participant feet from (+) was
approximately about 4 cm and the examiner
was about 3-4 meter away from the chess-
board. While the examiner stood in front of
the chessboard, the participants were asked
to adjust their body with the gravity line of
apparatus by the examiner command. At this
point, the observations of various features
was assessed and its accuracy improved by
the New Y ork test scores (22).

In order to diagnose the children with De-
velopmental Coordination Disorder, we used
parent-completed developmental coordina-
tion disorder questionnaire (DCDQ'07). Re-
vised DCDQ'07 consists of 15 questions on
the control of movement, gross motor, fine
motor skills, and genera coordination. This
guestionnaire is designed for children be-
tween 5 to 15 years old and is typically used
to diagnose children with developmenta
coordination disorder.

In each question, parents compared the de-
grees of coordination in their children to
other children of the same age and scored
them in a 5-point rating scales. The time re-
quired to complete this questionnaire was 10
to 15 minutes (23). The questionnaire had an
acceptable reliability and validity for apply-
ing to the Iranian children (10). Chronologi-
cal age calculated by subtracting a child’s
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birth date from the test date was computed.
The options per question were added togeth-
er and considered as a total score. The tota
scores range for this 15-item questionnaire
wasto be 15 to 75.

Statistical analysis

Independent t-test and Mann-Whitney U test
in SPSS 16 was used for data analysis. In
addition, MS Excel software was used to

draw charts and tables. In this study, statisti-
cal significance level was set at 0.05.

Results

Table 1 details the demographic characteris-
tics of the participants, and Tables 2 and 3
illustrate the results of the independent t-test
and Mann-Whitney U and the mean of nu-
merical variables.

Table 1. Demographic infor mation of participants

Variable Length (cm) Weight (kg) Age (year)

group MD + SD MD + SD MD + SD
Children without DCD 134.7+6.9 31.66+6.6 9.3+.77
Children with DCD 135.9+5.3 32.38+7.9 9.7+1.25

Table 2. Independent t-test resultsfor variablestested in the groups

Kyphosis | Lordosis | Forward head | genuvarum | valgusknee
(degree) (degree) (degree) (cm) (cm)
: Group with DCD 44.6 55.28 15.59 2.2 0.36
= Group without
DCD 35.38 45,77 10.2 2.1 0.32
T value 53 4.13 5.38 0.46 1.4
Significance level (P) 0.00 0.05 0.02 0.7 0.6
Table 3. Mann-Whitney U test for variablestested in groups
Torticay | Uneven Scoliosis | Pelvic Flat Pes | Hammer | hallux Total
neck shoulders (%) tilt (%) foot | cavus toe valgus %)
(%) (%) " il I CZ0 I I 70 I I 2 I I ) "
Group
with
DCD % 24 40 18 3 4 8 22 27 18.25
Group | = | 1y 26 5 0 2 3 14 17 | 1012
without
DCD
Z score 2.2 2.6 31 1.7 0.8 15 1.6 1.9 7.9
Signficance | 5, 0009 | 0002 | 008 | 04 | 04 0.1 0.06 | 0.00
level (P)
Discussion

Motor difficulties and impaired coordination
have a mgjor impression on a person’s life
(24). Generdly, students are interested in
playing with and joining peer groups who

can perform common activities well and eas-
ily. Hence, the students with motor disorders
will simply stay away from other kids (25).
This inactivity can cause muscle weakness
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and problems in the skeletal structure in stu-
dents and |eave negative effects on their per-
sonal and social life (12). One of the obvi-
ous deficits in school-aged children is DCD
and motor dysfunction, which is a develop-
mental disorder affecting motor abilities in
normal children (10). Children with DCD
are reluctant in doing activities that require
physical and motor responses, causing them
to show alow tolerance and self-esteem (9).
Physical characteristics of children with DCD
are usually diagnosed by relatives who have
more close relationship (family member, a
teacher, or a coach) with children. The result
of al these abnormalities boils down to one
thing, awkward movements of the child and
problem in learning and performing new
motor tasks (26). The aim of this study was
to compare 13 physical anomalies in chil-
dren with and without DCD.

Inactivity and psychological factors are
main reasons of the physical abnormalities
(2). The results of this study showed that
lumbar lordosis, thorasic kyphosis and for-
ward head were more severe in children
with DCD. Seyedahmadi et al. (2011) also
showed that the spinal abnormalities had a
high prevalence rate in school-aged children
and these abnormalities limited their move-
ments. Larkin and Hur (1991) explained that
these children were weak in head control
(15). Low sdlf-confidence and low sense of
self-worth for a long-term could lead to fair
posture in these children(27).

Other abnormalities in upper limb such as
torticalis neck, uneven shoulders, and scoli-
osisin children with DCD were significantly
higher than in healthy children. Some fac-
tors affecting high incidence of trunk and
upper limb abnormalities in children with
DCD include high trunk deviation during
waking (12), poor coordination between
body sides in unilateral activity (28), weak
balance (29), and psychological factors such
as low self-esteem (30).

In another study, Seyedahmadi et a. (2011)
showed that the relation between spinal ab-
normalities and motor dysfunction was a
bilateral relation (12). Despite the fact that
these children have a different gait pattern
compared to their peers, and suffer from
balancing issues (14,32), there was no sig-
nificant difference between the two groups
in prevalence and intensity of physical ab-
normalities of the lower limb. This might
have been due to a lower incidence of these
abnormalities in al the patients as well as a
small sample size, which made it difficult to
achieve results that are more accurate. Nor-
mal organization of skeletal system (bio-
motor and biomechanical) facilitates funda-
mental activities of daily life (33). Any dis-
order and inability in skeletal muscles,
bones, and joints make one feel uncomforta-
ble and may cause depression and insuffi-
ciency in daily activities (16). According to
Bernard’s study (1996), 88% of the children
in preschool up to fourth-grade have tilted
vertebrae (34).

In this study, in 59 children with develop-
mental coordination disorder, 308 physica
deformities were observed in contrast with
177 physical abnormalities in 59 healthy
children, which is a statisticaly significant
difference. High physical abnormalities in
children lead to poor posture in them. If the-
se abnormalities are not prevented early,
they can cause irreparable consequences
(35). Early identification is highly important
because with an incomplete development,
the training of good corrective action plans
can be more effective (17).
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