
Paediatrica Indonesiana
VOLUME 48 NUMBER 5September

Original Article

292 Paediatr Indones, Vol. 48, No. 5, September 2008

Assessment of the quality of general movements in 
newborn infants: a tool to predict developmental 

disorders at an early age

Ahmad Suryawan, Bambang Permono, Komang Ayu Witarini,
Risa Etika, Fatimah Indarso, Moersintowarti B. Narendra

Abstract
Background Nowadays,  quality assessment of general movements 
(GMs) in  infants can be used as a tool to predict developmental 
outcome. Until now, there is no published study in this field in 
Indonesia.
Objectives The aim of this study was to evaluate the quality of 
GMs of  newborn infants. 
Methods A prospective study was done at neonatal ward, Dr. 

week gestational age. The quality of GMs was assessed by means 
of Gestalt perception by one of the authors, who had been trained 

Correlation tests were used to assess the relationship between 
perinatal conditions and the quality of GMs. 
Results
completely. Abnormal GMs were found in both 35 preterm 

a weak negative correlation between birth weight and the quality 

ConclusionsThe quality of GMs in Indonesian newborn infants in 
our study was predominantly abnormal, which puts these infants 
at high risk for later developmental disorders. The lower the 
infants’birth weight, the more likely for abnormal GMs. [Paediatr 
Indones 2008;48:292-8].
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Improvements in obstetrical and neonatal 
intensive care have a positive impact on perinatal 
mortality. On the other hand, the number of 
infants who are at high risk for developmental 

problems are gradually increasing.  Detection of 
children with a developmental disorder at an early 
age is notoriously difficult. This is reflected by the 
heterogenecity in predictive validity of the various 
techniques.3

of motoric evaluation of young infants based on the 
assessment of the quality of general movements (GMs). 
This method has a high specific predictive value 
for later developmental outcomes, which has never 
been achieved previously by traditional neurological 
examinations, or even by sophisticated equipment, 
such as brain imaging, electroencephalogram (EEG),
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3,4

During the past few years it became clear that the 
quality of GMs of young infants is a powerful predictor 
of the developmental outcome, especially for cerebral 

conditions can give rise to abnormal GMs quality.4

Studies of infants at risk for developmental disorders 

Recent studies 

show other developmental disorders, such as minor 
neurological dysfunction (MND), attention deficit 

and aggressive behavior.   
European experience shows that GMs assessment 

can be implemented easily into clinical practice, as it 
only requires a video recording of spontaneous motor 
behavior of young infants for  several minutes.9 GMs
assessment is also very effective and reliable, with a 

agreement.  Although this method is considered 
to be useful, it is not widely used, perhaps because so 

circle have been trained ,and almost all published 
studies come from this original group. Therefore it 

populations. The present study was designed to 
study the distribution pattern of the quality of GMs

Indonesian newborn infants, to find out the possible 
correlation between several perinatal conditions 
and the quality of GMs. Ours is the first experience 
in Surabaya and Indonesia to the best of our 
knowledge.

Methods

Samples

A prospective study was performed at NICU and 

Infants included were chosen consecutively among  

affect the expression of spontaneous movements, 

and their parents signed on a written informed 
consent. Exclusion criteria were severely sick 
infants who needed ventilatory support and the 
presence of major congenital malformations. The 

recorded carefully. 

Method of recording

A single video recording of the spontaneous 
movements was made for each infant, following  

11 The recording 

for term infants. This time period was considered 
enough by other studies.
portable digital video camera attached to a Sony 

 tripod was used. The video camera 

the infant’s body,  the screen fixed for  the shortest 
possible distance. 

Depending on its age and condition, the infants 
were placed in the supine position in the incubator, 
the cot or on a mattress on the floor. They wore 
either diapers or clothes which did not hinder their  
movements, or with the visualization of their arms 

Table 1. 3,9

GMs Type Period of presence in weeks’ PMA

Preterm GMs

Fidgety GMs

From 28 wk to 36/38 wk

From 36/38 wk to 46/52 wk

From 46/52 wk to 54/58 wk

(Writhing and fidgety

At any age, the basic characteristics of normal GMs are participation of all 
body parts and movement complexity and variation).

Table 2 9

Complexity Variation

Normal-optimal GMs

Mildly-abnormal GMs

+++

++

+

-

+++

++

+

-

+

-

-

-

absent
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and legs. No manipulation was allowed during the 
recording. The recordings were performed between 
feedings, preferably during active wakefulness, or 
during sleep (mainly in preterms), but always when 
spontaneous movements were present. If prolonged 
fussing or crying were present, the recording was 
postponed. All infants were video recorded within 
the first postnatal week. They were grouped into three 
distinguished GMs age periods.3,9

Assessment of GMs quality by Gestalt per-
ception

The qualitative evaluation of the GMs was done  

of spontaneous movements.11 Each recording was 
observed and analyzed by one of the authors (AS), 
who was previously trained and certified in basic 
GMs’ method from The Institute of Developmental 
Neurology, Universiteit Medisch Centrum Groningen, 

infants.

Table 4

Period of 
Assessment Normal-

Optimal
Normal- Mildly-

Abnormal Abnormal

Preterm age, n (%) 1 (2.9) 10 (28.6) 16 (45.7) 8 (22.9)

2 (3.1) 27 (41.5) 27 (41.5) 9 (13.8)

Table 3. The obstetrical, pre- and post-natal condition of the infants 

Characteristic

Age period at the time of recorded

Preterm
(n=35) (n=65)

Obstetrical variables
High-risk pregnancy, n (%)
Primi gravida, n (%)

Pre-natal condition
Vertex presentation, n (%)
Cesarean section delivery, n(%)
PRoM, n (%)

Post-natal condition
Age of infants (wk PMA, mean(SD) ):

- at birth 
- at recording

Sex, n-male (%)
Birth weight, g - mean (SD)
Birth head circ. cm - mean (SD)
Low birth weight, n (%)

Asphyxia, n (%)

Hypoglycemia, n (%)
RDS, n (%)

28 (80)
17(49)

27(77)
14(40)
8(23)

32.7 (2)
33.3 (25)
16 (45.7)

2107 (580.1)
31.9 (4.89)

24 (69)
35 (100)

9 (26)
11 (31)
4 (11)
6 (17)
6 (17)

52 (80)
26 (40)

59 (91)
26 (43)

5 (8)

36.9 (1.53)
38.0 (1.59)

40 (62)
3019 (643.1)
33.1 (2.20)

14 (22)
9 (14)

12 (19)
9 (14)
5 (8)
1 (2)

9 (14)

0.856
0.327

0.165
0.602
0.570

<0.0001
<0.0001

0.144
<0.0001

0.840
<0.0001
<0.0001

0.445
0.640
0.716
0.350
0.365
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The GMs quality was assessed by means of 
Gestalt perception. This global Gestalt perception 
is the result of  evaluation of the complexity and 
variation of GMs. The final judgment was done, 

Table 2).9

Statistical analysis 

correlation between the nominal variables of perinatal 
conditions and the quality of GMs. If the data were 

considered significant.

Results

excluded  because  technical recording reasons. There 
were no significant differences between preterm group 

weight (Table 3).

The quality of GMs

Both at preterm age or writhing age period the GMs were 
predominantly abnormal quality, as shown in Table 4.

There was no significant difference in  the quality 
of GMs using dichotomy analysis (normal (optimal 
suboptimal) versus abnormal (mildly definitely)) 

(Figure 1).

Perinatal condition and the quality of GMs

Caesarean section seems to correlate with the quality 
of GMs  in the  preterms only. The only variable which 
correlates with the quality of GMs consistently is birth 
weight. The  summary  is presented in Table 5. A 
weak negative correlation was found between birth 

Figure 2).

Figure 1
writhing age period (P=0.285).
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Discussion

development studied motor activity in newborn 

in young infants plays an important role in survival 

quality of spontaneous movement, especially the 
quality of general movements, reflect the condition 
of the nervous system integrity of fetuses and young 
infants.4,13

the quality of GMs has developed as a new technique 

for early identification of children at high risk for 
developmental disorders.5

We conducted the present study as a beginning  of 
a still progressing  longitudinal study. GMs assessment 

cheap and do not require sophisticated equipments – 
a technique which we need as a developing country. 

based on our experience  are reported in a separate 
paper. Before analyzing the result of our study, some 
methodological aspects should be explained since the 
present study is our first experience.  

In this study, we observed the quality of GMs
during the first week of life. The two groups we 
studied were only infants at GMs preterm and writhing 
age period since our subjects were recruited from 
hospitalized newborns infants at NICU and neonatal 
ward.   Both groups were relatively small in number and 

fullterm newborns. The common procedure to use such 
a mix of subjects is to study the distribution pattern as 
an early assessment technique implementation. Thus 
the result of the present study cannot be extrapolated 
directly to  other populations. 

The baseline characteristics of our subjects, 

conditions, showed significant differences only 
on variables related to gestational age and birth 
weight. These indicated that there was no bias in the 
distribution between the preterm age period group 
and the writhing age period group at the time they 
were recorded.

Since the method for assessing GMs depends 
on a judgment based on qualitative observation, 

11

and reliable way, but which  required considerable 
specific training.3,9 Since in our institution only 
one person had been trained and certified in basic 

observer agreement. Therefore, we used standardized 

agreement was very good (
The present study showed that both groups had 

a high proportion of abnormal  GMs. Most infants had 
abnormal GMs during their preterm period. While  the 

Figure 2. Box-plot of the correlation between birth 

+ writhing age period) (r = -0.20, P = 0.044)
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Table 5. The correlation analysis between perinatal conditions and 

.

Variable
Preterm GMs

R P r P

High-risk pregnancy 
Primi gravida 
Vertex presentation 
Cesarean section delivery 
Age of infants at birth 
Birth weight 

Asphyxia

Hypoglycemia
RDS

PRoM

0.16
-0.80
0.74
0.30
-0.10
-0.40
-0.19
0.12
0.17
0.42
0.18
0.12
0.67
0.17

0.173
0.323
0.337
0.042
0.284
0.041
0.133
0.474
0.166
0.405
0.155
0.241
0.353
0.170

0.83
-0.12
0.16
0.19
-0.37
-0.34
-0.36
0.38
0.05
0.06
0.05
0.12
0.04
0.14

0.510
0.343
0.210
0.386
0.786
0.027
0.589
0.869
0.683
0.621
0.761
0.331
0.768
0.253



Paediatr Indones, Vol. 48, No. 5, September 2008 297

Ahmad Suryawan et al

writhing period. Similar findings reported, and that 
movement quality is not a fixed phenomenon.
Actually, the present and previous data showed  the 
majority of typically developing infants exhibit GMs

15

old term infants.19 A study showed the quality of 

and in the GMs quality changed only once. The 
improvements indicate that the young nervous system 
is a sensitive organ which, in response to perinatal 
adversities, can react with transient dysfunctions. 
The deteriorations suggest that neural dysfunction 
that has an impact on later neurological function 
occasionally need time before they become fully 
expressed. This finding probably is related in particular 
to the developmental, creative and unpredictable 
characteristics of the nervous system itself.15

Various perinatal adversities can give rise 
to mildly and definitely abnormal GMs, such as 

intrauterine growth retardation (IUGR),
hyperbilirubinemia, perinatal asphyxia,
turity. Our study could not find correlation 
between those variables and GMs quality, but 
surprisingly, the only variable which correlates 
consistently with GMs quality was birth weight, both 
at preterm or writhing age. These differences might 
not arise only  from a mixed and heterogenity of our 
subjects, but also because we did not perform the   
GMs assessment  at fidgety age period as the other 
authors. Nevertheless, our result indicates that birth 
weight related with gestational age can result in 
abnormality of the quality of GMs. We are confident 
that our findings represent effects of a reduced fetal 
supply of nutrients  in low birth weight infants on the 

that alteration of muscle function due to chronic fetal 
malnutrition in preterms and small for gestational age 
infants might contribute GMs abnormal quality,which 
was present in 15 out of 19 infants.18

proportion of infants with normal findings on brain 
scans who had an abnormal quality of GMs was high. 
The quality of GMs normalized before or during the 
third month post term in most infants. This study 

also indicate that intrauterine growth retardation 
may cause prolonged, but in most cases transient 
brain dysfunction. Only gestational age was found to 
correlate to brain ultrasound abnormalities (Spearman 

18

The predictive validity of GMs quality varies with 
the age at evaluation and with the type of outcome. 
The best prediction can be obtained by longitudinal 
series of GMs assessment.  The quality of GMs at 
writhing and fidgety period is related significantly to 
developmental outcome at toddler and school age.15

GMs quality at fidgety age period is the best predictor, 
and would be more accurate when GMs quality at 
writhing age was known as well. GMs quality during 
preterm age did have an prognostic significance.
Other studies found the same results.3,4,8,15 In other 
words, the better quality of GMs in early infancy, the 
lower the risk for developmental disorders during later 
childhood. Therefore, the result of our present study 
can not be used as predictors since we only did a single 
assessment at preterm and writhing period. 

We may conclude that the predominantly 
abnormal GMs of preterm and writhing age periods 
in our observation puts these infants at a high risk 
for developmental disorders later on. The lower 
the birth weight the more likely for infants to show 
abnormal GMs. This would need further longitudinal 
studies. 

References

Impact of improved survival 
of very low birth weight infants on recent secular trends in 

infants by means of the assessment of general movements: a 

of developmental neurology: new paradigms and their 

general movements in preterm infants with brain lesions. 



298 Paediatr Indones, Vol. 48, No. 5, September 2008

Ahmad Suryawan et al

movements in infancy is related to the development of 
neurological dysfunction, attention deficit hyperactivity 
disorder and aggressive behavior. Dev Med Child Neurol 

An early marker 
of developing neurological handicap after perinatal brain 

identification of children at high risk of developmental 

qualitative assessment of general movements in preterm, term 

general movement assessment in the neurological outcome of 

ments in fetus and preterm infant are a marker of neurological 

14. V, van Oostenbrugge R,
L, Stevens A, Kingma , Blanco C, et al.
intra  observer agreement in the assessment of the quality 
of spontaneous movements in the newborn. Brain Dev 

and the development of minor neurological dysfunction at 

gestational age on the quality of general movements in 

et al.

Neurope
diatrics

18. Bos AF, van Loon AJ, M, Martijn A, Okken 
A, F. Spontaneous motility in preterm, small for 

et al.
polyunsaturated fatty acids have a positive effect on the 
quality of general movements of term infants. Am J Clin 

Does reduction of 

Motor behavior in the 

The effect of intra     uterine 
growth retardation on the quality of general movements in the 
human fetus. 

movement quality at term among preterm and term infants. 

motility in very immature preterm infants under intensive 

Bos AF, Martijn A, van Asperen RM, M,
Okken A, F.
movements in high risk preterm infants with chronic 

movements in preterm infants with transient periventricular 


