
The Neuro-Sensory Motor Developmental Assessment 
Part 1: Development and Administration of the Test 

The Neuro-Sensory Motor Developmental 
Assessment (NSMDA) has been developed to 
meet the need for a progressive developmental 
assessment of infants and children. In this 
study a cohort of 148 preterm infants was 
assessed at 1, 4, 8, 12, and 24 months adjusted 
age. The results were used to classify the sub­
jects as having normal, suspect or abnormal 
developmental status. The scores for each time 
were correlated with outcome scores at 24 
months. 

YVONNE R. BURNS 

Yvonne Burns, M.Phty., Ph.D., is Associate Professor 
and Head of the Department of Physiotherapy, 
University of Queensland. 

ROSEMARY M. ENSBEY 

Rosemary Ensbey, B.Phty., works in Paediatrics in 
the Department of Physiotherapy, University of 
Queensland. 

MARK A. NORRIE 

Part One 01 this paperincludes a description 
of the development and administration of the 
NSMDA. Longitudinal and cross correlations of 
scores were analysed and shown to be highly 
significant over the first two years of testing, 
thereby establishing the basis for validity and 
predictability of the NSMDA. 

Mark Norrie, B.Sc.(Hons), works in Research Support 
in the Department of Physiotherapy, University of 
Queensland. 

This study was supported by grants from the University of 
Queensland Mayne Bequest Fund. 

Assessment of posture, .moverncmt 
and motor function in developing in­
fants and children forms anesseritial 
component of the skills of the 
physiotherapist working in paediatrics. 
There is a particular need for an assess­
ment suitable for infants and children 
who were very short gestation or very 
low weight at birth. 

There are important ways in which 
assessment improves knowledge of, 
and service to, children. These include 
evaluating progress over a period of 
time, comparing performance of a 
child with that of a similar group of 
peers under similar conditions or 
against a number of set criteria, plann­
ing treatment directions, or determin­
ing the benefit of some type of 
intervention. 

Assessment of development and 
movement in very young children 
. brings with it a number of particular 
challenges. These relate to the number 
of on-going changes associated with 
growth, neural maturation, inherited 
characteristics, personality and the 
constant transactions occurring bet­
ween the child and the environment 
.(Ausubel and Sullivan 1970, Sameroff 
1980). 

Despite an extensive range of valid 
and reliable assessments suitable for 

evaluating the general developmental 
progress of infants and young children 
or for identifying problems or delay 
(King-Thomas and Hacker 1987), 
there are very few which meet the 
needs of the physiotherapist. 

Assessment means to 'rate' or put a 
value on an achievement or response to 
a specific test. In the evaluation of 
motor development it is inappropriate 
to rate a performance ona pass/fail 
basis. An essential factor to be deter­
mined is how the infant or child per­
forms the movement. However, 
qualitative judgements can become 
very subjective unless stringent test 
criteria are established and adhered to 
in the administration of each test. 

A criterion-referenced test describes 
an expected level of performance and 
consists of items which reflect the com­
ponents needed ti) complete a task, res­
pond to a stimulus or perform a skill 
(Rogers 1987). Therefore the child's 
performance is measured against a set 
standard on a number of items rather 
than compared to the performance 
scores of a large peer group as ina 
norm-referenced test. A criterion­
referenced test gives an indication of a 
child's level of performance whereas a 
norm-referenced test gives a child':s 
position relative toa peer group. 

The physiotherapy neuro-sensory 
motor developmental assessment 
(NSMDA) is a criterion reference 
assessment developed through many 
years of experience working with nor­
mal, delayed and disabled infants and 
children. 

The assessment is presented in two 
sections. Part One will describe the 
development and administration of the 
test and the consistency of the scores at 
each age, while Part Two will provide 
statistical evidence of its validity. 

Development and 
Administration 
Designing the Assessment 

When designing a criterion­
referenced assessment a sequence of 
decisions has to be followed to deter­
mine which test items should be includ­
ed and the particular criteria to be met . 
The sequence followed in establishing 
the NSMDA included:-
I. Derming the purpose of the assess­
ment. This was to evaluate and docu­
ment the neuro-sensory motor 
developmental integrity and progress 
of 'high risk' and very low birthweight 
infants. The NSMDA was designed to 
complement psychological and 
medical paediatric assessments. 
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2. Establishing a detailed knowledge 
.andunderstand1ng of assessable func­
tions appropriate to the task and to the 
age of the infants and children at the 
time of testing. This was drawn from 
an extensive review of the relevant 
literature and previous studies (Burns 
and Watter 1974, Burns and HlUrison 
1978, Burns and Bullock 1985, BUrns 
et at 1984, 1987). This also included . 
reviewing the reliability of various age 
appropriate test items. . 
3. Selecting from a very large pool of 
test items, a balanced,representative 
number of items which would provide 
the desired information in all areas of 
motor development, without causing 
fatigue, stress or negativity in the 
child. In selecting items it was also ex­
tremely important to keep in mind the 
purpose of the assessment, the tests in­
cluded in the psychological evaluation 
(Griffiths 1970) Cllld the paediatric 
medical examination, as well as the 
need to maintain a consistency across 
~l ~gC;Svvith regard to aspects being 
IlS$eSsed. One of the main reasons for 
f~h1r¢ to ~predict outcome previously 
has bCenthe variability of tests over 
tile age rilhge (Fitzgerald et a/1977). 
4. Determining the criteria and method 
of scoring for each item included in 
each area of the assesSIilent. 
Establis~g the Criteria 

The areas of motor development to 
be evaluated were identified as gross 
motor and fine motor performance, 
neurological and musculo-skeletal 
status, reactionswhiCb control the 
development of posture and balance 
and the motor response to relevant 
sensory i.nput. (As musculo-skeletal 
aspects in this study were included in 
the medical examination, they were ex­
cluded' from the physiotherapy record. 
Normally this aspect is included.) 

The items selected in each of the 
above areas are shown in Appendix 1. 
Only those items essential to meet th¢ 
aims of the assessment and the study 
were included. It is impomtnt to 
realize that many of the children had a 
low endurance due tp their extreme 
prematurity or various neonatal pro­
blems. The constraints of dilltance, 
tirneand expense meant that all 
assessments (including SPUletimesvi­
sion" hearing, pathology and other 

tests) had to be carried out on the one 
day. 

The details of each test with regJlrd 
to testing or starting position, stimulus 
or technique to be used, task or acQ.vi­
ty to be observed and .ex~ed out­
come or response for age conformed to 
already well established criteria (Bu'rns 
and Harrison 1978, Burns et a/1984). 
At each age the main changes in test 
items occurred in the areas of gross 
and fine motor milestones and 
activities. 

Other age relateddifferenCCII were in 
the type of expected response, for:ex­
ample, primitive patternsofmOvetllent 
and postural righting. In the areas of 
gross and fine motor performance 
some items tested quantitative aspects 
of the activity while others evaluatqd it 
qualitatively in order to give a balanc-
ed perspective. ' 

For test items to be considered for 
inclusion in any evaluation instrument 
inter-observer reliability has to be 
demonstrated to be highly consistent. 
The inter-observer reliability was 
determined by percentage of. decil!ion 
consistency, ie the percentage of 
children whose test scores re:;ulted in 
th(l same categorisation on repeited 
mellSurtment by different 
therapist observers or testers. 

~ch test item in the asl!essment was 
giVen a numerical score to indicate its 
level of response. The sCOres ran.Jed 
from definitely abnormal, througH-1m­
mature, delayed or suspect response, 
to within normal range for age, to bet­
ter than expected for age. 

This scoring system is in contrast to 
many neurologically based te!rts which 
score from least to most. Such tests 
present a difficulty with items like tpne 
and basic reactions because abnormal 
scores are represented by either low or 
high values. 

Right and Left Were scored separate­
ly for many items, so that the scores 
would reflect ~y asytnmetries pre89l1t. 
In addition to scoring each item the 
physiotherapist graded the child's Per­
formance in terms of function at the 
end of the aslM!:ssment. . 

These grades indicated the overall 
impressiOJ) gained by the phYSio­
therapist throughout the testing in 
each area of the assessment. Bach ~ea 
was given a functional numerical grade 
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to indicate normal function, minor 
deviations, moderate problems, to 
severe and profound disability (fe. ab­
sent or virtually absent fun.ction). 

AssessInJ!nt Produre 
. The age of the child and hence the 

expectations for age was always ad~ 
justed for the number of weeks born 
early. The behaviourai state of the in­
fant or child at the time of testing is ex­
tremely important. Factors such as 
health, fatigue and time in respect to 
meal and sleep times could .adv(:l'sely 
affect the level of response and were 
taken into account. The method of ad~ 
ministration of the assessment allowed 
the assessor flexibility so that the 
child's interest eQuId be motivated 
through age appropriate interaction. 
The behavioural state during each 
assessment was recorded. 

Often concurrent physiotherapy and 
psychology assessments determined 
the actual sequencing of the testing but 
djd not alter the test criteria. Items 
which involved positions, handling Or 
stimuli which were likely tp cauSe ap­
prehension, negativity, over excite­
ment or changes in basic reactions or 
tpne were left until last. 

The par~ts were always within the 
child's interactive environment to 
dUninish arurlety in the child. A state 
of quiet but active participation was 
etlcouugedand maintained 
throughout. The child's most comfor­
Qibleposition wail selected as the star­
ting . position. Generally this was 
supine at 1 month, supported sitting, 
supine or even prone at 4 months, sit· 
ting at8 months, standing or sitting at 
12 and 24 months. 

Equipment and Environment 
A calm, warm, quiet but not silent 

environment with a padded mat area 
and a few age appropriate toys provid~ 
ed the suitable testing environment for 
children under two years of age. Time 
to adjust to the environment with easy 
access to parent or caregiver was seen 
as essential. 

The children were always undressed 
either before or during the early stages 
of the assessment to ensure accurate 
observation of posture and movement 
at all titne$. Thus, in addition to 
testing specific responses and reac-



tions,. the tester was able to note subtle 
pOllturaladj1.lstments and the sequenc" 
ingofmuscle action which are iinpor. 
tant elements in the evaluation of 
quality of movement. 

The assessment required very little 
equipment as most testing techniques 
involved observation of selected tasks 
or activities (rolling, sitting, standing, 
walking), holding the child in specific 
positions (righting reactions), or pro­
vidingspecific tactile or proprioceptive 
input (refle'l.patterns, tone, clonus). 

Necessary equipment included a 
very small i em brightly coloured ball 
suspended from a coloured plastic ring 
(eye follow and reach and grasp); a bell 
and a quiet rattle (auditory. motor 
response): small wooden blocks, car 
and ball, and a plastic cup (passing 
from hand to hand and manipulating 
in the hand); a string of tiny beads (for 
opposition and fine pincer); a toy with 
a hole in it to induce finger pointing, 
and a puppet fOf eye follow in the 
older infant and child. At two years 
additional equipment included a ball 
for kicking and throwing, a book for 
turning pages, a marker for pencil 
hold, . llmall blocks or pegs for co· 
ordination and beads with stiff thread, 
a screw toy for forearm rotation and a 
simple puzzle. 

Administration of Test Items 
Testing began in a suitable position 

as already described, with items which 
gained the child's attention and in­
terest.Gross and fine motor aspects 
were assessed during suitable age ap-
propriateactivities. . 
. Tone wall assessed with the child fuI· 
lysupported in supine or if nece$Sary 
in sitting position. Then using a 
palmar hold to avoid facilitating 
resistance, the muscles were taken at 
varying speeds through the range for 
all movements of each joint in upper 
and lower limbs. When there was a 
feeling of low tone the degree of 
passitivity or flappability was tested to 
indicate the level of hypotonicity. 

Deep tendonreflex.es in kneeexten­
sors, elbow flexors and.hipadductors 
(crossed response) were tested to deter­
mine the reaction to .quick stretch. The 
number of beats of ankle clonus were 
recorded as none, < or > 8 at 1 and 4 
months, and, < or > (; beats 
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thereafter. Tremor was recorded at 
rest, during quiet activity, and when 
upset. Consistency, frequency of 
tremor and the body parts involved 
were also recorded. 

Primitive patterns of movement 
elicited as reflexes were testedaccor· 
ding to the criteria of Prechtl (1977) 
with the exception of the toniclabyrin­
thine reflex (TLR). To evaluate the 
real influence of this primitive pattern, 
the child was supported around the 
thorax. in upright sitting and then gent­
ly lowered backward towards supine. 
. If the TLR is present, at about 45 

degrees, the head will extend, the 
shoulderllwill retract and even the hips 
and spine may extend. Infants witl~ 
weak neck flexors will lose head con· 
trol only and those who extend out of 
habit in supine will not e'l.tend in this 
method of testing until thetast few 
degrees. 

When the flexor component of the 
TLR is present in prone it is frequently 
evident as a positive flexion of the 
trunk when the infant is moved slowly 
from sitting forward to about 45 
degree!!. 

A number of very prematurely born 
infants tend to 'arch' during the first 6 
months and it is extremely important 
that the reason for the arching is cor. 
rectly evaluated. 

Head righting was tested in bothver­
tical and horizontal positions from 4 

. months. The Landau reaction was 
recorded as a separate item. The 
parachute method of testing the pro­
tective movement of the arms forward. 
to eacbside and to the back was used 
at the same time as testing downward 
parachute of the legs. 

In this test other body righting 
weight shift and supporting reactions 
formed part of the qualitative testing 
of gross motor but usually are record­
ed separately as postural control. 
Testing of equilibrium in sitting and 
standing was included in the 12 and 24 
month assessments. 

Postural and or motor response to 
light touch, joint positions, eye follow, 
and vestibular input were tested and 
recorded as separate items. 

Method 
The cohort consisted of a total of 

148 preterm infants who regularly at-

tended the Growth and Development 
Clinic at the Mater Misericordiae 
Children's Hospital for follow up. 

The major criterion for inclusiol) in 
the study was a birth wej.ght of le$s 
than 1500 grams i.e. very low birth 
weight (VLBW). The bjrth wei:$btli 
ranged from 660 to 1499grams,and 
the gestational ages from 25 to 3$ 
weeks. All children were bom between 
9th May 1983 and 22nd September 
1985. The mean values, by sex are 
presented in Table 1. 

The infants were assessed by a multi­
disciplinary team at one, four, eight, 
twelve, and twenty four months ad­
justed age. At each visit neurological. 
sensory and motor development was 
assessed in detail by a physiotherapist. 
The assessments were divided up into a 
total of six areas: Gross Motor,Fil)e 
Motor, Neurological, Primitive 
Reflexe.s, Postural Reactions and 
Sensori-Motor Response. 

The children were also assessed 
medically by a paediatrician and 
developmentally by a psychologist. 
The physiotherapy assessment pro­
cedure involved two types of evalua­
tion. Eirstly each test was item scored, 
and secondly, performance in each 
area was evaluated by the 
physiotherapist giving a functional 
grade (see Appendix 1 fora list of il:1" 
dividual test items). 

The item scoring ranged from 1 to 4 
where appJica,ble. The scores were: • 
- definitely abnormal, 2 - suspect, 
delayed or mildly abnormal, 3- nor­
mal, and 4 - above average (where 
appropriate). 

The functional grades ranged from 1 
to 5 with 1 - normal, 2 - slight devia­
tion with no effect on function, 3 -
mild to moderate deviation with some 
effect on function, 4 - definite devia­
tion limiting function and s­
severe/profound disabilities with vir· 
tually no function. 

The total number of infants assessed 
at eacb time is shown in Table 2. 
Sometimes testing of individual items 
was not possible due to severity of 
disability, illness and other restrictions 
on testing, and for this reason, a few 
children could only be given a func­
tional grade. 

As the bflhavioural state can ob­
viously affect the performance of a 
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Table 1: 
The mean values of subjects sex, weight and age at birth 

Males Females Total 
Mean Mean Mean 

Birth weight (g) 1151.1 (±209.8) 1153.8 (±211.6) 1152.7 (±210.1) 
Gestational age 28.9 (±2.6) 29.1 (±2.3) 29.0 (±2.4) 
(wks) 
Number 63 85 148 

Table 2: 
Total number of infants tested at each assessment 

Adjusted Age 
(in months) 

Item 
Scoring 

Functional 
Grade 

1 
4 
8 
12 
24 

child in both quality and intensity of 
responses, this was observed at each 
assessment. The ideal behavioural 
state for each assessment is either quiet 
or active awake. In each assessment, 
the number of children who fell into 
this category was not less than 85 per 
cent, and the average of all 
assessments was 87.9 per cent. It can 
be seen from these figures that a high 
percentage of .children were assessed 
while in an ideal behavioural state, and 
that unsettled or lethargic behavioural 
states did not bias the outcome for 
either individual children or the group. 

To investigate the consistency of 
scores across a period of time it was 
necessary to develop a method of data 
management, so the item scores for a 
given assessment area were summed 
and adjusted to percentages. As the 
number of items making up the com­
position of each area varied with the 
assessment and the age .of testing, the 
six areas (except at one month when 
there were five) were added together 
and averaged to yield .a composite 
NSMDA item score. 

Since correlations between func­
tional grade and item scoring were to 

134 
125 
123 
126 
129 

139 
130 
126 
134 
133 

be calculated, it bec,:ame necessary to 
.adjust the functional grade scores so 
that they exhibited a similar pattern to 
the item scoring. The adjustment was 
necessary so that correlations would be 
positive, thereby avoiding potential 
confusion. The equation used was: 
TFG=(5n-Sum ofx)/5n X 125, where 
TFG=transformed functional grade, 
n=number of assessment areas, 
x = functional grade (this equation 
converted to the scores to the same 
type.1lS the item scoring, for example a 
normal child would score 1 for each of 
6 areas, therefore the TFG would be (6 
X 5-6)/(6 X 5) X 125 = 100, whereas a 
complett:ly abnormal child would 
score 5 for each of 6 areas, yielding a 
TFG of (6 X 5-30)/(6 X 5) X 125 =0). 
Once the data had been .collected, they 
were analysed using the SAS package 
on a Cleveland XT and a Uni-X AT 
personal computer. 

Results 
To investigate the consistency of 

results at each assessment, a cross cor­
relation matrix, Was prepared for both 
item scores and functional grades. The 
results are presented in Table 3. 
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All observers were trained in the 
scoring procedure, and inter-rater 
reliability was tested on several occa­
sions during this and previous studies. 
The procedure involved one person 
assesSing the child, and this person and 
two observers simultaneously recorded 
scores for that child. This repeatedly 
produced correlations of 0.8 or above. 
At each assessment, the testers were 
blind both to the perinatal history and 
the previous test results. 

The predictive quality of the 
NSMDA was established by 
designating 24 months as the final out­
come, and finding the longitudinal 
correlations between it and each 
assessment as shown in Table 4. 

As can be seen, the correlations con­
verge on final outcome ina linear 
fashion, reflecting an increase in 
predictive precision. 

Both item score and functional 
grade total scores were significantly 
correlated with final outcome (twenty­
four months) at each assessment, 
showing the NSMDA to be reliable 
over time. The consistency of scores 
highlights its predictive quality. A fur­
ther set of longitudinal correlations 
wllScalculated for each of the assess­
ment areas and these data are 
presented in Table 5. 

Most of the assessment areas show 
the .same pattern as the total scores. It 
is important to note that at one month 
there are very few postural reactions to 
be tested and it is not surprising that 
this aspect has not contributed much 
to the score at this age. If each of the 
six areas of assessment are examined in 
tum it is apparent that at one month 
some individual areas are not signifi­
cant relative to the final outcome, and 
yet when combined, the result is 
significant. 

This highiightsthe fact that all areas 
of assessment need to be combined to 
take into account the complexity and 
effect of Interaction of these areas on 
motor development. This is also the 
case for four and eight months, never­
theless it is notable that the assessment 
has increasing power with age, in all o! 
the individual items. In other wordll", 
although individual areas of 
assessments are helpful (eg , 
ment planning), it is necessary 
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Table 3: 
Cross correlation matrix: Consistency of results at each assessment 
NSMDA scores 

A Item 
scoring 

1 Month 

4 Months 

8 Months 

12 Months 

B Functional 
grade 

1 Month 

4 MOl)ths 

8 Months 

12 Months 

Table 4: 

4 Months 

0.20277 
p<0.05 

4 Months 

0.32391 
p<0.001 

8 Months 

0.25916 
p<0.01 
0.51587 
p<0.001 

8 Months 

0.23056 
p<0.05 
0.48875 
p<0.001 

12 Months 24 Months 

0.26485 0.25028 
p<0.01 p<0.01 
0.50144 0.46371 
p<0.001 p<0.001 
0.64602 0.60962 
p<0.001 p<0.001 

0.72981 
p<0.001 

12 Months 24 Months 

0.40276 0.36007 
p<0.001 p<0.001 
0.57396 0.56533 
p<0.001 p<0.001 
0.68609 0.63953 
p<0.001 p<0.001 

0.87318 
p<0.001 

Longitudinal correlations: Correlation of NSMDA scores at each 
assessment with scores at 2 years 

NSMDA Total Scores 

Adjusted Item p> trI Functional p> Irl 
Age Scoring under Grade under 

(months) Ho:Rho=O Ho:Rho=O 

1 0.25028 p<0.01 0.36007 p<0.001 
4 0.46371 p<0.001 0.56533 p<0.001 
8 0.60962 p<0.001 0.63953 p<0.001 

12 0.72981 p<0.001 0.87318 p<0.001 

at the overaIlscore to establish predic­
tive validity. 

mation about the nature of the 
dysfunction and how it is affecting the 
child'sabilitie$. The NSMDA meets 
these needs. This assessment pro­
cedure, by recording tliequality of per­
formanceof particular activities, is 
capable of providing considerable in­
sight into what the child can do as well 
as bOw the action is performed. 

Discussion 
Physiotherapists require an assess­

mentsuited to their needs that is, one 
which not only identifies the child who 
has problems but also provides infor-

Furthermore, it is capable of 
distinguishing those children whose 
motor development faIls within the ac­
cepted range of normal from those 
who have subtle as well as more serious 
disabilities of movement. 

The assessment tests the same 
aspects of neuro-sensory motor 
development at each age, and yields 
results which are consistent over time. 
Therefore it allows longitudinal 
follow-up of children which is par­
ticularly important in the high risk 
groups. In fact this testing format has 
been used in longitudinal follow-up 
studies of approximately 800 children 
over the past 14 years. 

Despite doubts about the value of 
early assessment for later prediction of 
outcome expressed by some authors 
(Bee et al1982, McCall 1979), in a very 
large popUlation study Drillien et al 
(1988) found that early adaptive and 
neurological screening tests provided 
the best indicators of behavioural and 
educational problems in children of six 
and a half and seven and a half years 
of age. 

The consistency of results in this 
study up to two years and of similar 
previous studies to four and five years 
(Burns et ai, 1987, 1984) supports the 
findings of Drillien and colleagues. 

However, it is important to 
recognize the inconsistency of results 
of VLBW and very preterm infants in 
the first six months. 

This variability of performance in 
the first few months is possibly a 
reflection of the perinatal difficulties 
experienced by many of the children. It 
could also reflect a reduction in handl­
ing, which is often a practical require­
ment in Neonatal Intensive Care Units. 
Powell (1974) found that differences 
which existed between infants in con­
trol (normal hand!ing) and experimen­
tal groups (increased handling), had 
resolved by the age of six months. 

conclusion 
It .canbeseen from the results and 
discussion presented here that the 
NSMDA is suitable for 10ngitudiDaI 
studies and .appropriate for use with 
preterm infants and children. It has 
been shown lobe reliable when used by 
different examiners, and to be capable 
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Table 5: 
Longitudinal correlations: Correlation of NSMDA scores at each assess· 
ment with scores at 2 yeats 

NSMDA Score Components 
Adjusted Item p> trI Functional p> Irl 

Age Scoring under Grade under 
(months) Ho:Rho Ho:Rho=O 

Gross motor 
1 0.37589 p<0.OO1 0.39661 p<0.001 
4 0.40915 p<0.OO1 0.39995 p<0.OO1 
8 0.47851 p<0.001 0.41174 p<0.OO1 

12 0.63902 p<0.OO1 0.77529 p<O.001 

Fine motor 
1 not tested not tested 
4 0.28174 p<0.01 0.29396 p<O.01 
8 0.28174 p<0.01 0.37.085 p<0.OO1 

12 0;39148 p<0.001 0.63306 p<0.OO1 

Neurolog1cal 
1 0.30769 p<0.OO1 0.32182 p<0.OO1 
4 0.21558 p<O.05 0.33770 p<0.OO1 
8 0.23951 p<O.01 0.38918 p<O.OO1 

12 0.56806 p<0.001 0.66569 p<0.OO1 

Primitive reflexes 
1 0.19222 p<0.05 0.06100 ns 
4 0.21496 p<O.Q1 0.37175 p<O.OO1 
8 0.37991 P<O.OO1 0.42470 p<0.OO1 

12 0.51523 p<0.OO1 0.68156 p<0.001 

Postural 
1 0.02725 ns 0.03982 ns 
4 0.30428 p<0.OO1 0.35253 p<0.001 
8 0.43655 p<0.OO1 0.41413 p<0.001 

12 0.63441 p<0.OO1 0.57670 p<0.001 

Sensory motor 
1 0.04222 ns 0.31457 p<O.001 
4 0.38501 p<0.001 0.51447 p<0.001 
8 0.41357 p<0.OO1 0.54874 p<0;OO1 

12 0.40081 p<O.OO1 0.64248 p<O.OO1 

of distinguishing children's motor 
development within normal range 
from development with minor and ma­
jordeviations. The method of scoring 
achievement of activity and quality of 
the movements used (item score) and 

the use of a child's performance (func­
tional grade), allows the NSMDA to be 
used as an assessment tool, as well as a 
baseline from which progress can be 
monitored and treatment· programmes 
planned. 
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Appendix 1 

NSMDA - item Scoring 

A. 1 Month (4-6 weeks adjusted age) 

Area evaluated 

1. Gross Motor 

Test Items 

Basic posture supine 
Prone ability to turn head 
Supported - sitting (firm surface) 

- standing (firm 
surface) 

General spontaneous motor 
activity 

2. Neurological Basic tone (resistance to pasSive 
movement) 
Tendon reflexes 
Clonus 
Tremor 

3. Primitive Fieflexes Grasp - hand 
- foot 

Foot withdrawal 
Crossed extension 
Extensor thrust (magnet) 
Galant 
AbdOminal 
Moro (head drop) 
Asymmetrical tonic neck reflex 
Tonic labyrinthine - supine 

- prone 
Walking (stepping) 
Crawling (prone) 
Adductor reflex 

4. Postural Placing ~ hands 
~ feet 

Supporting - ha{lds 
- feet 

Head righting (ventral suspension) 

5. Sensory Motor Tactile (light touch) 
Proprioceptive - pressure 

(extension) 
- traction 

(flexion) 
Vestibular ~ oCulo-motor 

- response 
- postural reaction 

Ocular-motor - eye movement 

NSMDA: Development and Administration 

B.4 months (16-20 weeks adjusted age) 

Area evaluated 

1. Gross Motor 

Test Items 

Basic posture supine 
Spontaneous movement .:.... arms 

- legs 
(kicking) 

Support on elbows 
Supported - sitting 

- standing 
Rolling 

2. Fine Motor Grasp - voluntary 
- quality 

3. Neurological Basic tone (resistance to paSSive 

Tendon reflexes 
Clonus 
Tremor 

4. Primitive Reflexes Grasp - hand 
- foot 

Crossed extension 
Galant 
Abdominal 
Moro (head drop) 

movement) 

Asymmetrical toniC neck reflex 
Ionic labyrinthine - supine 

Adductor reflex 
Extensor thrust 

5. Postural PlaCing - hands 

- prone 

- feet 
Supporting - hands 

- feet 
Head righting - vertical 

- horizontal 
Landau (head and shoulders) 

6. Sensory Motor Tactile (light touch) 
Proprioceptive - pressure 

(extension) 
- traction 

(flexion) 
Vestibular - oculo-motor reflex 

- postural reaction 
Ocular-motor - horizontal 

- vertical 
- circular 
- convergence 
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NSMDA: Development and Administration 

C. 8 Months (32-36 weeks adjusted age) 

Area evaluated 

1. Gross Motor 

2. Fine Motor 

3. Neurological 

4. Primitive Reflexes 

5. PO$tvral 

6. Sensory Motor 

Test Items 

Basic posture supine 
Pull to sit 
Back/trunk extension 
Ability to sit 
Sitting posture 
Supported standing (held to stand) 
Assisted walking 
Rolling (both directions) 
Crawling (progression on hands 
and knees) 

Grasp - type 
- quality 

Basic tone (resistance to passive 
movement) 

Tendon reflexes 
Clonus 
Tremor 

Moro 
Galant 
Extensor thrust 
Asymmetrical tonic neck reflex 
Tonic labyrinthine ..... supine 

. - prone 
Adductor reflex 
Other 

Placing - hands 
- feet 

Supporting - hands 
- feet 

Head righting - vertical 
- horizontal 
- horizontal 

to UR sides 
Landau (full extension) 
Parachute 
Protective extension arms -

sideways 

Tactile 
Vestibular -oculo,motor reflex 

- postural reaction 
Ocular-motor - eye fOllow 

- convergence 
- eye·hand 

co·ordination 
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D. 12 Months (48-54 weeks adjusted age) 

Area evaluated 

1. Gross Motor 

2. Fine Motor 

3. Neurological 

4. Primitive Reflexes 

5. Postural 

6. Sensory Motor 

Test Items 

Basic posture supine 
Sit from supine 
Sitting 
Roiling 
Prone progression 
Standing 
Cruising (furniture walking) 
Walking 

Type of grasp 
Manipulative ability 
Awareness of two hands 

Basic tone (resistance to passive 
movement) 

Tendon reflexes 
Clonus 
Tremor 

Integration 

Head righting - vertical 
- forward 
- back 
- side 

- horizontal 
- prone 
- supine 
- side 

Landau (full trunk and hip 
extension) 

- arms 
- forward 
- back 
- side 

- parachute 
(reaction In legs) 

Tactile 
Vestibular - oculo·motor reflex 

- postural reaction 
Ocular-motor - eye follow (hori­

zontal, vertical, 
circular, 
convergence) 

- rolling ball test 
- eye·hand 

co·ordination 



E. 24 Months {23-25 months adjusfed ageJ 

Area evalflated Test Items 

t. Gross Motor Sitting 
Walking ~ type 

~ qualify 
Kneelirig, 
Balance 

2. Fine Motor Kand graSp 
Eye-hand co-ordlliatlorr 

3. Neurological Basic torte' (reslstance to passive 
movement} 
Terrdon re(.(exes 
Clonus 
TreffiOfttnvdlOfitary movement 

4. Primitive Reflexes Integration 

NSMDA: Development and Administration 

5. Postural Head righting - vertical 
- forward 
- back 
- side 

- hOrizontal 
- prone 
-supine 
- side 

Landau (head and body) 
Balance raaetioRS - protecUva 
reattions ~ aims - forward 

-bac~ 
~s1de 

- legs - parachute 
eqUIlibrium - Sitting 

-" standin'g 

6. SenS0'ry Motor - TactIle 
VestibClt'ar -'- o'Culd-motor reflex 

- posturaf reaction 
Ocu1ar'-mdtor - ey& follow 

- rolling: ball test 


