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Qualitative motor assessment allows
to predict the degree of motor disturbances
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Abstract. - OBJECTIVE: Early diagnosis is
necessary in order to determine neurological in-
tegrity and the potential risk of improper devel-
opment, and also to undertake possible early in-
tervention. The quantitative assessment con-
sists of observation of motor development, and
provides information about whether a child per-
forms an activity (movement) expected at a giv-
en life period. The qualitative assessment of mo-
tor performance verifies whether a specific ac-
tivity is performed properly. The papers aims to
demonstrate the motor performance assessment
sheet for infants at the age of 6 months and as-
sessment of qualitative elements of 3™ month at
the age of 6 months.

SUBJECTS AND METHODS: 173 infants
(76f/97m) were assessed by a neurologist and a
physiotherapist at the age of 6 and 9 months. The
neurologist set the final diagnosis at the age of 16
months. Additionally, the physiotherapist as-
sessed qualitative elements typical of the 6th
month and of the 3rd month. Risk factors possibly
affecting motor performance were considered.

RESULTS: The assessment performed by the
neurologist and the physiotherapist demonstrat-
ed high conformity. Infants with varying degrees
of developmental delay and with cerebral palsy
at the age of 6 months have still not achieved all
of the qualitative characteristics typical of the
3rd month of life, nor proper performance for the
6th month. The low Apgar score and the pres-
ence of intraventricular haemorrhage affected
the motor development at the age of 6 months.

CONCLUSIONS: The author's motor develop-
ment assessment sheet applied at the age of 6
months proves to be a sensitive research tool
and demonstrates good predictive value.
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Introduction

The observation of spontaneous motor devel-
opment is an important part of the assessment of
both healthy infants and those with positive med-
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ical history in the perinatal period, who were
born prematurely. The quantitative assessment
consists of observation of motor development,
and provides information about whether a child
performs an activity (movement) expected at a
given life period. Currently available discrimina-
tive motor tests specifically assess quantitative
measures in comparison with peers. Most of
these tests are reliable and validated'?; however,
they only point out whether or not a child has
performed the assessed activity. The qualitative
assessment of motor performance verifies
whether a specific activity is performed properly.
In the literature, we find descriptions of motor
tests that include certain aspects of quality devel-
opment'. There are also tests that are considered
to be fully qualitative, such as the Infant Motor
Profile (IMP), Movement Assessment Battery for
Children (MABS), and the Maastricht Motor Test
(MMT)3*3. However, some of these tests are time
consuming since they are based on video record-
ing (IMP), while others are limited in the applic-
able age range'. The assessment of general
movements (GM) presented by Prechtl® for the
youngest children, i.e. in the first trimester of
life, proved to be a very good predictive tool of
further development. However, it is based on the
observation of the repertoire of movement pat-
terns of the entire body, and does not depict indi-
vidual developmental characteristics such as, for
instance, the position of the head, correct posi-
tioning of the forearms, the position of the hands
or the observation of the pelvic alignment.
Prechtl eet al’ assessment technique distinguishes
between children who need close monitoring and
intervention and those who do not need it’. The
GMs technique is a very sensitive diagnostic tool
for the assessment of development, however it is
impossible to plan a therapy on its basis.

The milestone achieved at the age of 6 months,
which is visible during spontaneous motor behav-
ior, is rotation and support. The performance of
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these activities calls for the selection of the most
efficient postural adjustment in which all direc-
tion-specific neck, trunk and proximal leg mus-
cles are activated, according to Hadders-Algra
and Van Haastert et al®°. This adjustment be-
comes possible at month 6, if the infant at the age
of 3 months achieved the proper curvature of the
spine, while the shoulder protraction and the an-
teversion of the pelvis were eliminated!’.

In the previous studies conducted by Gajewska
and Sobieska, who analyzed the prospective de-
velopment at the age of 2, 3, 6 and 9 months [In
Press] it was demonstrated that the period be-
tween month 3 and 6 is an important stage in the
development. Even if the development until that
point was delayed, but there is improvement in
the prone position, it is highly probable that the
infant can achieve the proper level of motor de-
velopment until the age of 9 months.

Screening is based on the assumptions that the
emergence of motor skills follows the same se-
quence across infants and that the rate of motor de-
velopment is constant and linear within an infant.
The examination of motor development should be
carried out both by physicians and physiotherapists,
so that the captured irregularities could immediately
be used as the starting point for the planned therapy.

However, it should be noted that the assess-
ment and the associated diagnosis should not be
based on a single observation. The study con-
ducted by Darrah et al'! clearly shows that the
variability of the results of a single assessment
carried out in 102 infants is high. The lack of sta-
bility of the assessment shows the limitations of
early screening performed only once. As suggest-
ed by the authors, early, reliable diagnosis should
be performed several times, it should be based on
observations of spontaneous motor behavior'?
and it should refer to well-defined sets of charac-
teristics'® specified for a particular point in time
(age), with particular attention drawn to the
quantitative aspect (global = whether a particular
activity is performed or not), but also to the qual-
itative one (proper shape of the spine, correct po-
sition of the elements of extremities relative to
each other and full symmetry of movement)'.

Following the above-mentioned assumptions,
an examination was carried out based on the pro-
posed motor development assessment sheet in in-
fants at the age of 6 months.

At the age of 6 months, during spontaneous
behavior, for the first time one can observe rota-
tion from the back to the abdomen in supine po-
sition. In the prone position one can observe sup-

port on extended upper extremities with open

palms and on thighs, which both form the sup-

port rectangle!>-14.

These two elements are global-quantitative
patterns, and their occurrence is not sufficient to
qualify an infant as showing proper motor perfor-
mance. For the examination to be complete, ac-
cording to our hypothesis, the quality of the per-
formance of global patterns should be analyzed
during the assessment. After the analysis of liter-
ature some elements necessary for the proper
performance have been listed'*!3.

The aim of this study was to:

1. Demonstrate the reliability, sensitivity and the
predictive value of the motor performance as-
sessment sheet developed by the authors;

2. Investigate the relationship between the neuro-
logical assessment at the age of 6 months and
the qualitative elements typical of 3 month
assessed at 6 months;

3. Indicate which risk factors affect the motor
performance assessed at the age of 6 months.

Subjects and Methods

A prospective study involving 173 infants, aged
6 months, was carried out and followed by the as-
sessment at the age of 9 months with the final diag-
nosis provided by a neurologist at the age of 1 year.
The study included 76 girls and 97 boys. The in-
fants involved in the study reported to the Clinic of
Neurology for a periodic assessment of the devel-
opment with a referral from a general practitioner, a
pediatrician or because of parents' concerns.

The group under investigation included only
those infants who had no medical history of ge-
netic or metabolic disorders or severe birth de-
fects. Given the fact that motor development, at
least with respect to purposeful movements of
the upper extremities® is affected by the proper
functioning of the senses and the proper mental
development, a group of infants with no deficits
or only with motor deficits was investigated for
the purposes of this study. All subjects with ge-
netic diseases, inborn defects, vision impairment,
audition impairment, malformations, limb parts
deficits or metabolic disorders were excluded.

On average infants in the investigated group
were born at week 38 + 2, the mean body weight
was 3036 = 756 g, the mean head circumference
was 33 = 2 cm, the mean body length was 52 + 4
cm, the mean chest circumference was 32 + 2
cm. There were 119 infants born at term and 54
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born prematurely. The mean gestation age for
this group was 34 = 3 (min 25, max 37). The
mean body weight for preterm children was 2136
+ 756 g. Prematurely born infants were assessed
in their corrected age'®!. The investigated infants
were not divided into groups according to
whether they were born at term or prematurely as
the studies conducted previously demonstrated
no impact of this factor on the motor perfor-
mance in the group with corrected age'®.

Risk factors that could affect motor develop-
ment such as intraventricular hemorrhage (IVH)
were analyzed.

In case of children with suspected IVH, brain
sonography was performed immediately after
birth and control assessment was performed at 3
and 6 months. In all other investigated children,
for comparison, the brain sonography was also
performed at 3 and 6 months, even if no risk fac-
tors were described in medical history. IVH was
described in 16 preterm children: I in seven, II in
seven and IIl in two children. IVH was also de-
scribed in nine children born at term (I in six, III
in two and IV in one child).

Further analyzed factors encompassed: Apgar
score at 5, 10 minutes, the presence of respirato-
ry distress syndrome (RDS), intrauterine hy-
potrophy, hyperbilirubinemia based on medical
history, after consulting a neurologist and/or a
neonatologist.

The examination was performed at the Clinic
of the Greater Poland Center for Child and Ado-
lescent Neurology in Pozna and the Child Clinic
in Bydgoszcz in the years 2011-2013.

Informed consent was obtained from all par-
ents or care-givers of the subjects and the study
was approved by the Research Ethics Committee
of Poznan University of Medical Sciences and
registered under no. 22/10 (07-01-2010). It con-
formed to all ethical issues included in the
Helsinki Declaration.

Procedures

The neurologist and the physiotherapist per-
formed the global assessment of the motor devel-
opment in all infants at the age of 6 and 9
months. At the age of 9 months the neurologist
pointed at infants with evolving cerebral palsy
(CP) or delay in motor development. The final
diagnosis was made later, at the age of 12
months, and the maximum achieved motor per-
formance was assessed. The last available assess-
ment was performed in 16" month and the diag-
nosis of CP was confirmed.

According to the opinion of neurologists the
diagnosis of CP was made as follows: hyper-
tony/hypotony, spontaneous motor behavior, re-
flexes, brain sonography and MRI if brain sonog-
raphy result was suspected, follow-up observa-
tion, checking the motor development and alter-
ations of motor behavior with age!'s.

The examination was carried out independent-
ly and at the same time. The only information
provided to both investigators was whether an in-
fant was born at term or prematurely, for the pur-
pose of calculating the corrected age. They were
not aware of the infant's clinical history details or
the parallel opinion.

Physician’s Assessment

The neurologist performed a comprehensive neu-
rological examination. The examination was carried
out in accordance with the procedures previously
presented by Gajewska and Sobieska'? based on the
Denver Development Screening Test II (DDST
I1)12° and the assessment of the reflexes, hypoto-
nia/hypertonia, and symmetry. The DDTS II was
used to check all areas, but in the examination two
of them were used: fine motor skills, locomotion
and postural coordination/gross motor skills.

After conducting the examination neurologists
classified an infant into one of three groups: nor-
mal (no neurological abnormalities), suspected
(not requiring rehabilitation — for observation) and
abnormal. An infant was classified as abnormal if
he or she exhibited clear neurological disorders,
such as increased (hypertonia) or decreased (hypo-
tonia) muscle tone accompanied by abnormal re-
flexes and failure to perform tasks in the area of
motor skills for a given age group in the DDST II
test. An infant was classified into the suspected
group — not requiring rehabilitation — for observa-
tion if he or she exhibited mild symptoms of neu-
rological disorders, such as mild muscle tone reg-
ulation disorders, slight reflex dysfunction, minor
developmental asymmetry and a delay in the area
of motor skills in the DDTS 1I test.

Global Physiotherapeutic Assessment
(Quantitative] Using the Motor
Development Assessment Sheet

The global assessment at the age of 6 months
in supine position involves the assessment of the
rotation from the back to the abdomen in supine
position, while in the prone position the support
on extended upper extremities with open palms
and on thighs, which both form the support rec-
tangle, is assessed (Table I).
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Table I. Inter- and intraobserver conformity of the motor performance in 6" month of life, according to the suggested assess-

ment sheet.
Physiotherapeutic assessment Interobserver Intraobserver
Quantitative assessment in prone position: 0.994 exact p 2-sided =1
support on palms and thighs
Qualitative assessment in prone position
R palm support 1.000 exact p 2-sided =1
L palm support 0.944 exact p 2-sided =1
R palm extended 1.000 exact p 2-sided =1
L palm extended 0.942 exact p 2-sided =1
R metacarpal bones abducted 0.936 exact p 2-sided =1
L metacarpal bones abducted 0.870 exact p 2-sided =1
Quantitative assessment in supine position:
rotation from the back to the abdomen 1.000 exact p 2-sided =1
Qualitative assessment in supine position
R side shoulder and thigh loading 1.000 exact p 2-sided =1
L side shoulder and thigh loading 1.000 exact p 2-sided =1
R the lower extremity at the facial side
is extended, it is flexed at the occipital side 1.000 exact p 2-sided =1
L the lower extremity at the facial side
is extended, it is flexed at the occipital side 1.000 exact p 2-sided =1

Detailed Physiotherapeutic Assessment
(Qualitative) Using the Motor
Development Assessment Sheet

The physiotherapist carried out an additional
assessment of individual qualitative elements at
month 6 (based on the literature)'*'4?! observed
in supine and prone positions specified for month
6. Six elements in the prone position and four el-
ements in the supine position were verified
(Table I).

The assessment of the quality of the support
involves: the support on extended upper extremi-
ties with unfolded palms supported on the sur-
face, with metacarpal bones in abduction and the
alignment of the middle finger along the shoulder
line. The upper part of the body is raised above
the surface, the weight of the body rests symmet-
rically on the thighs, the lower extremities lie in
an intermediate position on the surface.

The quality of the global pattern of rotation in-
volves the following elements: equally frequent
rotation both ways, loading of the shoulder and
the thigh at the facial side performed in the same
way and the assessment of the movement of the
lower extremities during rotation: the lower ex-
tremity at the facial side begins to extend
smoothly and the one at the occipital side is
flexed.

Possible assessment score 0 — test performed
only partially or completely incorrectly, 1 — test
performed completely correctly. According to the
above-mentioned assessment, conducted by the
physiotherapist, the infants were classified into

the following groups: developing properly (cor-
rect) or requiring rehabilitation (incorrect). Only
the maximum qualitative assessment (score 6 in
the prone position and score 4 in the supine posi-
tion) allowed to qualify an infant into the “cor-
rect” group. Even correct global assessment
(quantitative), but the incomplete qualitative as-
sessment, qualified an infant into the “incorrect”
group. The duration of the examination per-
formed by the physiotherapist was between 10
and 15 minutes. Each assessed element had to be
observed at least three to four times during the
test.

In addition, at the 6™ month of life the physio-
therapist carried out an examination which in-
volved the assessment of qualitative characteris-
tics typical of the 3™ month of life, which were
considered the basis for the proper motor devel-
opment'® (Appendix 1). This assessment in-
volves 15 elements assessed in the prone position
and 15 elements in the supine position. Each ele-
ment was assessed as 0 — test performed only
partially or completely incorrectly, 1 — test per-
formed completely correctly.

Each time the assessment performed by the
physiotherapist was compared with the diagnosis
made by the neurologist (concurrent validity).

The analysis involved the evaluation of the con-
formity of the assessment of motor development at
the age of 6 months between researchers in a
group of 48 infants (the interobserver examina-
tion) using the motor development assessment
sheet developed by the author. The examination
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Appendix 1.

Infant: 3 months old, PRONE POSITION.
Sum of the qualitative characteristics

HEAD:
1. Isolated head rotation
SHOULDERS AND UPPER LIMBS:
2. Arm in front, forearm in intermediate position,
elbow outside of the line of the shoulder (R)
3. Arm in front, forearm in intermediate position,
elbow outside of the line of the shoulder (L)
. Palm loosely open (R)
. Palm loosely open (L)
. Thumb outside (R)
. Thumb outside (L)
SPINE AND PELVIS
8. Spinal cord segmentally in extension
9. Scapula situated in medial position (R)
10. Scapula situated in medial position (L)
11. Pelvis in intermediate position

LOWER LIMBS

12. Situated loosely on the substrate (R)

13. Situated loosely on the substrate (L)

14. Foot in intermediate position (R)

15. Foot in intermediate position (L)

Maximum of 15 points for qualitative characteristics.
Infant: 3 months old, SUPINE POSITION

Sum of the qualitative characteristics:
1. Head symmetry

. Spinal cord in extension

~N O A

. Wrist in intermediate position (R)
. Wrist in intermediate position (L)
. Thumb outside (R)
. Thumb outside (L)
. Palm in intermediate position (R)

O 0 3 AN L bW

10. Palm in intermediate position (L)

11. Pelvis extended (no anteversion and retroversion)

12. Lower limb situated in moderate external rotation (R)
13. Lower limb situated in moderate external rotation (L)

. Shoulder in balance between external and internal rotation (R)
. Shoulder in balance between external and internal rotation (L)

Yes No

Yes No

14. Lower limb bent at a right angle at hip and knee joints,
foot in intermediate position — lifting above the ground (R)

15. Lower limb bent at a right angle at hip and knee joints,
foot in intermediate position — lifting above the ground (L)

Maximum of 15 points for qualitative characteristics

was carried out independently by two physiothera-
pists on the same day and the results were kept
blinded until the final statistical analysis (Table I).
The intraobserver part was done by comparing di-
rect observations with the outcome of video
footage analysis, on 30 infants at 6™ month. The
observer was blind with respect to the clinical sta-
tus of the infants. Interobserver conformity was
assessed by weighted kappa with linear weights

(Medcalc Statistical Software, version 13.1.0; Os-
tend, Belgium). Intraobserver conformity was as-
sessed by Wilcoxon test (paired samples) and in
case of observed differences exact estimation of p-
value was performed using STATXACT software.

Statistical Analysis
A statistical analysis of the results was per-
formed by means of the following tests:
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* Mann-Whitney test with correction for tied
ranks (for comparisons between two groups of
measurements made on the ordinal scale of the
free data scheme),

* Kruskal-Wallis test for multiple comparisons
of the post-hoc type by Dunn (for comparisons
between a larger number than two measure-
ment groups, carried out on the ordinal scale
of the free data scheme),

* Chi-square test according to Pearson (for com-
parisons of two or more groups of measure-
ments made on the nominal scale).

The StatSoft, Inc. (2011) software package
was used for the calculations. STATISTICA (data
analysis software system), version 10.

In case of the Chi-square test, when Cochran's
conditions regarding the expected cell count were
not satisfied, the exact (and not the asymptotic) sta-
tistic value was determined using permutation al-
gorithms included in the STATXACT package,
version 10.0.0 by Cytel Software Corporation. p <
0.05 was considered to be statistically significant.

Results

A comparison of the motor development as-
sessment carried out by the neurologist and the
physiotherapist at 6™ month was made and statis-
tically significant conformity was demonstrated
(z= -5.72483, p < 0.001) (Table II). Positive as-
sessment was concordant in 82.5% (66/80 chil-
dren), whereas negative in 96% (89/93 children).
Physiotherapeutic assessment was “correct” if a
child showed properly all investigated elements
of the motor performance, listed in the assess-
ment sheet, as described in the methodology.

Children described as normal by the neurolo-
gist and assessed as correct by the physiothera-
pist (with no risk factors nor abnormalities men-
tioned in the medical history) may be regarded as
healthy controls (n=66). This group achieved
maximum in all assessment aspects. In this group
24 children were born below 38 week of gesta-

tion (starting at 28 gestation week), but assessed
in the corrected age they also showed maximum
according to the assessment sheet. Thus the final
“control group” of absolutely healthy children
would consist of 42, and all achieved maximum
in the assessment sheet.

The neurologist carried out the assessment of the
investigated group at the age of 9 months (referred
later as max at nine months) and distinguished in-
fants developing properly, with slight delay (devel-
opment assessed as typical of 7-8 months), with
significant delay (development assessed as typical
of the age of 6 months) and with very significant
delay (development assessed as typical of below the
age of 6 months). In the final assessment infants
with cerebral palsy (CP) were also selected. In the
investigated group the motor development in 102
infants at the age of 9 months was assessed as nor-
mal, in 43 as slightly delayed, in 14 infants the de-
velopment was assessed as significantly delayed,
while five infants manifested very significant delay.

The final diagnosis of CP was confirmed in 9
infants at the age of 16™ month.

Depending on the neurological assessment (max
at nine months) an analysis of the results of the
quantitative and qualitative assessment of develop-
ment using the author's motor development sheet
for the age of 6 months and of the qualitative char-
acteristics at the age of 3 months was made (Table
II). Improper performance of qualitative elements
typical of month 3 at the age of 6 months indicates
varying degrees of motor disorders. None of the in-
fants, who were ultimately diagnosed with CP, per-
formed the qualitative elements typical of the age
of 3 months at the age of 6 months properly. Based
on the performance of more than 11 out of 15 ele-
ments in the prone position and 12 out of 15 ele-
ments in the supine position one can expect that at
the age of 9 months an infant may manifest a slight
motor development delay at most.

We also analyzed the results of the physiother-
apeutic assessment of the qualitative characteris-
tics typical of month 3 (prone and supine posi-
tions) conducted at the age of 6 months in rela-

Table II. Comparison of the physiotherapeutic and neurological assessment at the age of 6 months.

Neurological Physiotherapeutic Physiotherapeutic Total
assessment assessment correct assessment incorrect

Normal 66 14 80

Suspected 2 34 36

Abnormal 2 55 57

Total 70 103 173
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Table Ill. The final neurological assessment compared with the quantitative and qualitative assessment of motor performance
at month 6 and of quality characteristics typical of the age of 3 months. The number of infants who failed to execute or who ex-
ecuted a given element (0/1) was provided.

o —
g
& ¢ B g o =
e o = -~
Elements 0/1 5 ;E £ = - — 4
(R- right, L- left) @ f 2 | g3 | 3 E | =
o g 82 8%, |33, 5542
el - et
HEPSE P R E LY
L | C= >32E Fez | BErs2n =
Quantitative assessment at the
age of 6 87/86 9/0 5/0 12/2 36/7 25/77 | 6B.88
months in prone position
Quantitative assessment at the
age of 6 months in supine 60/113 T2 5/0 Bi6 24/19 16/89 | 44.37
position
R palm support 84 /B9 90 5/0 1272 34/9 24/78 | 63.80
al :g L palm support 85/88 9/0 5/0 12/2 35/8 24/T8 | 66.26
L -
E a % R palm extended 77/96 9/0 5/0 1272 34/9 17/85 | 79.42
T,E g. L palm extended T78/95 9/0 5/0 12/2 35/8 17/85 | 82.07
)
= o
g = 8 | R metacarpal 64/109 9/0 5/0 9/5 27/16 14/88 | 63.91
=8 -ﬁ bones abducted
§ |3 E L metacarpal bones 64/109 | 9/0 5/0 9/5 | 27/16 | 14/88 6391
abducted
© R side shoulder 67/106 8/1 5/0 9/5 25/18 | 20/82 @ 43.59
s and thigh loading
& L side shoulder and 67/106 | 7/2 5/0 9/5 | 26/17 | 20/82 41.58
P thigh loading
f R the lower
e extremity at the
g E facial side is 68/105 9/0 5/0 9/5 25/18 | 20/82 4798
E:E extended, it is
" E flexed at the
g I occipital side
E E_ L the lower
[T . th
o E extremity at the
5 facial side is 68/105 8/1 5/0 9/5 26/17 | 20/82 | 47.98
E vé' extended, it is
g g flexed at the
E occipital side
Owerall qualitative assessment 4 0 0 0 0 6
in the prone position at the B 0-6 0-0 0-0 0-2 0-2 6-6 77.12
age of 6 months g
Overall qualitative assessment | .. 4 0 0 1 0 4
; i its = 49.65
in the supine position at the v 0-4 0-0 0-0 0-2 0-4 4.4
age of 6 months g_ E
Overall qualitative assessment =
of elements typical of the age % 15 0 0 13 15 15 5075
of 3 months in the prone s | 1215 02 0-13 11-15 | 12-15 | 1515
position at the age of 6
months
Overall qualitative assessment
of elements typical of the age 15 0 0 13 15 15
of 3 months in the supine 60.85
.. 13-15 0-3 0-11 12-15 14-15 | 15-15
position at the age of 6
months
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Quality in prone position of 3rd month
estimated in 6th month,
according to neurological assessment

Figure 1. Elements of quality as-
sessment in the prone position of
3" month estimated in 6™ month,
according to the neurological as-

sessment.

quality of 3rd month, max=15

O = N W R T N D O
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neurclogical assessment in 6th month

abnormal

u Median
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| Min-Max

tion to the neurological assessment conducted at
the age of 6 months (Figures 1, 2). The assess-
ment of qualitative characteristics in the prone
position demonstrated greater conformity with
the neurological assessment.

The assessment of the risk factors demonstrat-
ed the impact of Apgar score (at the 5" and 10"
minute) and the occurence of IVH on the motor
development of infants at the age of 6 months
(Table IV).

According to the Apgar score in the 5" minute
the infants were divided into the following groups:
born in good condition (the score was 8-10, n=
158) and in semi-severe condition (4-7 points,
n=15). In the 10" minute all infants were classified
as 9-10 points. None of the infants in the investi-
gated group were born in severe condition.

There was no correlation between the respirato-
ry distress syndrome (n= 19), the occurrence of in-
trauterine hypotrophy (n=10), hyperbilirubinemia

Quality in prone position of 3rd month
estimated in 6th month,
according to neurological assessment
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1l Figure 2. Elements of quality as-
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. K L 25%-75% | according to the neurological as-
neurological assessment in 6th month Min-Max

sessment.
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Table IV. The impact of IVH and the Apgar scale values on the assessment of motor performance.

Elements of the
performance
assessment

p=

Apgar scores in the 5th minute of life
(median; quartiles Q = 25, Q = 75)
Apgar4-7 n = 15 vs. Apgar8-10 n=158

Intraventricular haemorrhage
(median; quartiles Q = 25, Q = 75)
IVH n = 25 vs. absence of IVH n =148
P =

Qualitative assessment 0 (0-6)
in the prone position 0.019
at the age of 6 months

Qualitative assessment 0(0-2)
in the supine position 0.001
at the age of 6 months

Qualitative assessment 11 (0-15)
of elements typical of 0.001
the age of 3 months in
the prone position at
the age of 6 months

Qualitative assessment 13 (0-15)
of elements typical of 0.000
the age of 3 months in
the supine position at
the age of 6 months

6 (6-0)

4(0-4)

15 (12-15)

15 (15-15)

0 (0-6) 6 (0-6)

0.031
0 (0-4) 4(0-4)
0.036

12 (5-15)
0.004

15 (13-15)

15 (9-15)
0.022

15 (14-15)

(n=26) and the severity of IVH (IVH I n=13, II
n=7, Il n=5 and IV n=1) and the assessment of
motor performance at the age of 6 months.

Discussion

Gajewska et al'® in her report, while assessing
the prospective development of infants at the age
of 3 months, demonstrated that the qualitative as-
sessment is a more accurate predictor of further
normal or abnormal motor development than
merely the global assessment. Similar results were
obtained in the present research while investigat-
ing infants’ performance at the age of 6 months
using the motor development assessment sheet.

The study shows that the quantitative (global)
assessment conducted at the age of 6 months,
both in the prone and supine positions, clearly
differentiates between infants developing normal-
ly from those with severe motor developmental
disorders, though it fails to differentiate between
the degrees of developmental delay. Only a de-
tailed qualitative assessment allows us to predict
the possible delay in motor development with
greater accuracy.

Having analyzed individual qualitative character-
istics in the prone and supine positions at the age of
6 months it can be concluded that a closer relation-
ship between the assessment in the prone position
and the ultimate level of motor performance can be
observed. It turned out that the highest value of the

H test was obtained for the unfolded palm character-
istic, and this activity depends on the proper proxi-
mal characteristics, i.e. the extension of the upper
extremities. In studies of infants at the age of 2 and 3
months the distal characteristics related to palms and
feet seemed not to be useful from the point of view
of the prognostic assessment [in press]. Support at
the age of 6 months, without the proper position of
the shoulders and arms, is impossible, even if the
correct position of the palm was assumed previous-
ly. Thus, the proximal characteristics are the deter-
minants of proper motor development.

From the prognostic point of view, support seems
to be of definitely greater importance than rotation,
which is further confirmed by the analysis of infants
with diplegic and hemiplegic CP, who managed to
perform rotation but failed to execute support. This
may be due to the absence of spine extension, i.e. in-
complete cranio-caudal development, which should
have occurred at the age of 3 months?.

Many authors have proven that the 3™ month
of life is crucial to the further proper develop-
ment!%1321; therefore, this study also included the
assessment of qualitative elements typical of the
age of 3 months'’. In the final assessment it has
been shown that infants with varying degrees of
developmental delay and with cerebral palsy at
the age of 6 months have still not achieved all of
the qualitative characteristics typical of the 3™
month of life. Given this analysis it is possible to
indicate the elements that disrupt the develop-
ment of higher motor functions (support, rota-
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tion), and thus to plan a therapy with very high
accuracy. It also makes it possible to trace the
progress of the development in the course of on-
going exercises, and thus to prove the efficiency
of the Vojta or NDT therapy used worldwide. Ac-
cording to Blauw-Hospers and Hadders-Algra?
very little is known regarding the effectiveness of
the NDT or Vojta therapy due to the relatively in-
sensitive diagnostic tools.

The analysis of risk factors is of importance in
the assessment of motor development®. The Ap-
gar score is used in medicine for the assessment
of the condition of a neonate and to predict its
further development®. It is not only the low val-
ue in the first minute after birth, but also the con-
tinued low score in the 5™ minute of life that in-
creases the likelihood of the occurrence of prob-
lems in the further development of an infant®. In
our study it was demonstrated that infants born in
semi-severe condition manifested greater prob-
lems with motor performance than those born in
good condition.

The conclusion from our study is that the oc-
currence of intraventricular haemorrhage nega-
tively affects motor development. We analyzed
the severity of intraventricular haemorrhage, but
due to the fact that the groups under investiga-
tion were very small and manifested varying de-
grees of bleeding, no statistical relationship was
demonstrated.

It was shown that the presence of hyperbiliru-
binemia, the respiratory distress syndrome and
intrauterine hypotrophy did not affect motor de-
velopment. Similar conclusions were presented
in the study by Eickmann et al*’ who analyzed
the factors that affect the psychomotor develop-
ment of infants aged 6-12 months.

The proposed assessment sheet showed differ-
ences between children developing properly, with
minor motor deficits and major disturbances. It is
easy to use and concordant with the neurological
assessment. It may also serve as a starting point
for therapy planning.

Conclusions

The author's motor development assessment
sheet applied at the age of 6 months proves to be
a sensitive research tool and demonstrates good
predictive value.

Improper performance of qualitative elements
typical of month 3 at the age of 6 months indi-
cates varying degrees of motor disorders.

The values on the Apgar scale and the pres-
ence of intraventricular haemorrhage (IVH) af-
fect the motor development at the age of 6
months.
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