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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.
6RHWRPR +RVSLWDO LQ 6XUDED\D EHWZHHQ 'HFHPEHU  DQG
-DQXDU\$VLQJOHVXSLQHSRVLWLRQYLGHRUHFRUGLQJRIQHZERUQV
DW*0VSUHWHUPDQGZULWKLQJDJHZDVPDGHXVLQJ3UHFWKO·VPHWKRG
,QIDQWV ZHUH FKRVHQ FRQVHFXWLYHO\ DPRQJ VLQJOHWRQV DERYH 
week gestational age. The quality of GMs was assessed by means
of Gestalt perception by one of the authors, who had been trained
DQGFHUWLILHGLQ*0V*0VZHUHFODVVLILHGLQWRQRUPDORSWLPDO
QRUPDOVXERSWLPDO PLOGO\DEQRUPDO DQG GHILQLWHO\DEQRUPDO
Correlation tests were used to assess the relationship between
perinatal conditions and the quality of GMs.
Results  YLGHRV ZHUH UHFRUGHG DQG  ZHUH DVVHVVHG
completely. Abnormal GMs were found in both 35 preterm
DJH QRUPDORSWLPDO  QRUPDOVXERSWLPDO  PLOGO\
DEQRUPDOGHILQLWHO\DEQRUPDO DQGZULWKLQJDJH
UHVSHFWLYHO\  3  7KHUHZDV
a weak negative correlation between birth weight and the quality
RI*0V U 3  
Conclusions The 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].
Keywords: general movements, Prechtl’s method, low
birth weight, developmental disorders
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mprovements 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.35HFHQWO\3UHFWKOGHYHORSHGDQHZIRUP
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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DQG YLVXDO RU VRPDWRVHQVRU\HYRNHG SRWHQWLDOV3,4
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
SDOV\ &3 9DULRXVREVWHWULFDOSUHDQGSRVWQDWDO
conditions can give rise to abnormal GMs quality.4
Studies of infants at risk for developmental disorders
UHSRUWHG WKDW WKH SUHVHQFH RI GHILQLWHO\DEQRUPDO
*0VDWILGJHW\DJH PRQWKVSRVWWHUP SUHGLFW
&3 ZLWK DQ DFFXUDF\ RI  Recent studies
VKRZHG WKDW LQIDQWVZKRGRQRWGHYHORS&3PLJKW
show other developmental disorders, such as minor
neurological dysfunction (MND), attention deficit
K\SHUDFWLYLW\GLVRUGHU $'+' FRJQLWLYHSUREOHPV
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
KLJK LQWHUREVHUYHU DJUHHPHQW DQG KLJK WHVWUHWHVW
agreement. Although this method is considered
to be useful, it is not widely used, perhaps because so
IDU RQO\ D IHZ UHVHDUFKHUV RXWVLGH 3UHFWKO·V RULJLQDO
circle have been trained ,and almost all published
studies come from this original group. Therefore it
LV LPSRUWDQW WR YDOLGDWH 3UHFWKO·V PHWKRG LQ RWKHU
populations. The present study was designed to
study the distribution pattern of the quality of GMs
E\DSSO\LQJWKH3UHFKWO·VPHWKRGLQDSRSXODWLRQRI
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.

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
REVWHWULFDO SUHDQG SRVW QDWDO FOLQLFDO GDWD ZHUH
recorded carefully.

Method of recording
A single video recording of the spontaneous
movements was made for each infant, following
3UHFKWO·V UHFRUGLQJ SURFHGXUHV 11 The recording
WLPH YDULHG DFFRUGLQJ WR WKH LQIDQWV· DJH 
PLQXWHV²KRXUIRUSUHWHUPVDQGPLQXWHV
for term infants. This time period was considered
enough by other studies. $ 6RQ\ '&5+&(
portable digital video camera attached to a Sony
9&7'50 tripod was used. The video camera
ZDV SODFHG PLGVDJLWDOO\ RU ODWHUDOO\ IURP DERYH
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. #IGURGEKſEEJCTCEVGTKUVKEQHPQTOCN)/U3,9
GMs Type
Preterm GMs
9TKVJKPI)/U
Fidgety GMs

Period of presence in weeks’ PMA
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 CTG CNUQ YQTFU WUGF VQ FGUETKDG RCVJQNQIKECN
OQXGOGPVU *GTG VJG YQTFU FGPQVG CIGURGEKſE FGVCKNU QH PQTOCN )/U
At any age, the basic characteristics of normal GMs are participation of all
body parts and movement complexity and variation).

Methods
Samples

Table 2%NCUUKſECVKQPQHVJGSWCNKV[QH)/U9
%NCUUKſECVKQP

A prospective study was performed at NICU and
QHRQDWDOZDUG'U6RHWRPR+RVSLWDOLQ6XUDED\D
EHWZHHQ 'HFHPEHU  DQG -DQXDU\ 
Infants included were chosen consecutively among
VLQJOHWRQV DERYH  ZHHNV RI SRVWPHQVWUXDO DJH
30$ IUHHRIWKHPHFKDQLFDOGHYLFHVWKDWFRXOG
affect the expression of spontaneous movements,

Complexity

Variation

(NWGPE[

+++
++

+++
++

+
-

Mildly-abnormal GMs

+

+

-

&GſPKVGN[CDPQTOCN)/U

-

-

-

Normal-optimal GMs
0QTOCNUWDQRVKOCN)/U

%QORNGZKV[CPFXCTKCVKQP
CDWPFCPVN[RTGUGPV UWHſEKGPVN[RTGUGPV
RTGUGPVDWVKPUWHſEKGPVN[XKTVWCNN[CDUGPVQTCDUGPV
(NWGPE[ VJG NGCUV KORQTVCPV CURGEV QH )/U CUUGUUOGPV   RTGUGPV 
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.3,93UHWHUP*0V)URP
ZNWRZHHNV30$:ULWKLQJ*0VIURP
ZHHNVWRZHHNV30$)LGJHW\*0VIURP
ZHHNVWRZHHNV30$

Assessment of GMs quality by Gestalt perception
The qualitative evaluation of the GMs was done
DFFRUGLQJ WR 3UHFKWO·V PHWKRG IRU WKH DVVHVVPHQW
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,
1HWKHUODQGV+HZDVQRWDZDUHRIWKHKLVWRU\RIWKH
infants.

Table 3. The obstetrical, pre- and post-natal condition of the infants
Age period at the time of recorded
Characteristic
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 (%)
2TGOCVWTKV[ $CNNCFUUEQTG P 
Asphyxia, n (%)
*[RGTDKNKTWDKPGOKCP 
Hypoglycemia, n (%)
RDS, n (%)
6WTDKFCOPKQPƀWKFP 

Preterm
(n=35)

9TKVJKPI
(n=65)

2XCNWG

28 (80)
17(49)

52 (80)
26 (40)

0.856
0.327

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

59 (91)
26 (43)
5 (8)

0.165
0.602
0.570

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)

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)

<0.0001
<0.0001
0.144
<0.0001
0.840
<0.0001
<0.0001
0.445
0.640
0.716
0.350
0.365

24Q/2TGOCVWTGTWRVWTGQHVJGOGODTCPG4&54GURKTCVQT[FKUVTGUUU[PFTQOG

Table 46JGSWCNKV[QH)/UCVRTGVGTOCPFYTKVJKPICIGRGTKQF
6JG3WCNKV[QH)/U
Period of
Assessment

NormalOptimal

Normal5WDQRVKOCN

MildlyAbnormal

&GſPKVGN[
Abnormal

Preterm age, n (%)

1 (2.9)

10 (28.6)

16 (45.7)

8 (22.9)

9TKVJKPICIGP 

2 (3.1)

27 (41.5)

27 (41.5)

9 (13.8)
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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,
DFFRUGLQJWRVWDQGDUGL]HGFODVVLILFDWLRQE\+DGGHUV
$OJUD0 Table 2).9

excluded because technical recording reasons. There
were no significant differences between preterm group
DQGZULWKLQJDJHJURXSLQWKHREVWHWULFDOSUHDQG
SRVWQDWDO FRQGLWLRQV OLVWHG H[FHSW DJH DQG ELUWK
weight (Table 3).

The quality of GMs
Statistical analysis
7KHVWDWLVWLFDODQDO\VLVXVHG6366,QGHSHQGHQW
WWHVW RU FKLVTXDUH ZDV XVHG WR DQDO\]H GLIIHUHQFHV
EHWZHHQWKHJURXSV7KH3HDUVRQWHVWDVVHVVHGWKH
correlation between the nominal variables of perinatal
conditions and the quality of GMs. If the data were
QRWQRUPDOO\GLVWULEXWHGZHXVHGWKH6SHDUPDQ5DQN
FRUUHODWLRQWHVW$WZRWDLOHG3YDOXHRIZDV
considered significant.

Results
$PRQJVLQJOHWRQLQIDQWVERUQZLWKJHVWDWLRQDO
DJH DERYH  ZHHNV 30$ GXULQJ WKH VWXG\ SHULRG
ZHUHLQFOXGHGDQGUHFRUGHG$WRWDORIYLGHR
UHFRUGLQJVFRXOGEHDQDO\]HGFRPSOHWHO\DQG  

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))
EHWZHHQSUHWHUP*0VDQGZULWKLQJ*0V 3  
(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
ZHLJKWDQGWKHTXDOLW\RI*0VLQDOOLQIDQWV U 
3   Figure 2).

Age period at recorded
40

Preterm age

Withing age

Frequency

30

20

10

0
PQTOCN
QRVKOCN

PQTOCN
UWDQRVKOCN

OKNFN[
CDPQTOCN

FGſPKVGN[
CDPQTOCN

PQTOCN
QRVKOCN

PQTOCN
UWDQRVKOCN

OKNFN[
CDPQTOCN

FGſPKVGN[
CDPQTOCN

The quality of GMs

Figure 1*KUVQITCOYKVJPQTOCNEWTXGQHVJGSWCNKV[QH)/UFKUVTKDWVKQPCVRTGVGTOCPF
writhing age period (P=0.285).
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Discussion
3UHFKWODQGWKHSLRQHHUVLQWKHILHOGRIHDUO\KXPDQ
development studied motor activity in newborn
LQIDQWV 7KH\ UHDOL]HG WKDW VHOIJHQHUDWHG PRWLOLW\
in young infants plays an important role in survival
DQG DGDSWDWLRQ 3UHFWKO DOVR GLVFRYHUHG WKDW WKH
quality of spontaneous movement, especially the
quality of general movements, reflect the condition
of the nervous system integrity of fetuses and young
infants.4,131RZDGD\V3UHFKWO·VPHWKRGRIDVVHVVLQJ
the quality of GMs has developed as a new technique

Birth weight (gr)

4000

3000

2000

o77
1000




PQTOCN
QRVKOCN

PQTOCN
UWDQRVKOCN

OKNFN[
CDPQTOCN

FGſPKVGN[
CDPQTOCN

Figure 2. Box-plot of the correlation between birth
YGKIJVCPFVJGSWCNKV[QH)/UKPVQVCNKPHCPVU RTGVGTO
+ writhing age period) (r = -0.20, P = 0.044)

Table 5. The correlation analysis between perinatal conditions and
VJGSWCNKV[QH)/U.
Variable

Preterm GMs

R
0.16
High-risk pregnancy
-0.80
Primi gravida
0.74
Vertex presentation
0.30
Cesarean section delivery
-0.10
Age of infants at birth
-0.40
Birth weight
-0.19
$KTVJJGCFEKTEWOHGTGPEG
2TGOCVWTKV[ $CNNCFUUEQTG  0.12
0.17
Asphyxia
0.42
*[RGTDKNKTWDKPGOKC
0.18
Hypoglycemia
0.12
RDS
0.67
6WTDKFCOPKQPƀWKF
0.17
PRoM

P
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

9TKVJKPI)/U
r
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

P
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
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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
FDQ EH LPSOHPHQWHG UHODWLYHO\ HDV\ QRQLQWUXVLYH
cheap and do not require sophisticated equipments –
a technique which we need as a developing country.
'HWDLOVRQWKHSUDFWLFDODVSHFWVRI3UHFWKO·VPHWKRG
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
FRQVLVWHGRIDPL[RIORZULVNDQGKLJKULVNSUHWHUPDQG
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,
HYDOXDWHGIURPWKHLUREVWHWULFDOSUHDQGSRVWQDWDO
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,
LQWHUREVHUYHUDQGWHVWUHWHVWUHOLDELOLW\DUHFUXFLDO11
4XDOLWDWLYHHYDOXDWLRQFDQEHDVVHVVHGLQDVWDQGDUGL]HG
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
*0V· PHWKRG ZH FRXOG QRW SHUIRUP DQ LQWHU
observer agreement. Therefore, we used standardized
FODVVLILFDWLRQ RI *0V LQWR IRXU FDWHJRULHV QRUPDO
RSWLPDO QRUPDOVXERSWLPDO PLOGO\DEQRUPDO DQG
GHILQLWHO\DEQRUPDO,QRWKHUVWXGLHVWKHLQWHUREVHUYHU
agreement was very good (N ² 
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

Ahmad Suryawan et al4XDOLW\RIJHQHUDOPRYHPHQWVLQQHZERUQLQIDQWV

SURSRUWLRQRIQRUPDOVXERSWLPDO*0VZDVKLJKHUDW
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
ZKLFK DUH QRUPDOVXERSWLPDO 15 1RUPDORSWLPDO
PRYHPHQWVDUHREVHUYHGRQO\LQRIPRQWKV
old term infants.19 A study showed the quality of
*0VZDVVWDEOHRYHUDJHLQDERXWRIWKHLQIDQWV
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
SUHPDWXUH UXSWXUH RI WKH PHPEUDQH 35R0  
intrauterine growth retardation (IUGR),
hyperbilirubinemia, perinatal asphyxia,DQGSUHPD
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
SRVWQDWDOGHYHORSPHQWRI*0V$VWXG\GHPRQVWUDWHG
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
&RPSDUHG WR D ORZULVN JURXS FRQVLVWLQJ RI
DSSURSULDWHIRUJHVWDWLRQDO DJH SUHWHUP LQIDQWV WKH
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
5DQNFRHIILFLHQWU 3 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.
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