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Abstract .  Qualitative asessments of general movements 
have been shown to have considerable power in predict- 
ing neurological outcomes in preterm infants with brain 
damage. In the present study such assessments were 
made in 35 preterm infants without major neurological 
problems before term age, born between 27 and 34 weeks 
gestation, of whom 12 were small-for-gestational-age 
(SGA). Most infants maintained a normal or (mildly) 
abnormal quality from 35 weeks postmenstrual age 
through 6, 12, 18 to 24 weeks corrected age. Seven 
changed from initially abnormal movements to a normal 
quality, six of them after 12 weeks. Differences between 
SGA and appropriate-for-gestational-age infants be- 
came less evident with age, particularly after 12 weeks. 
This was not the case when comparisons were made on 
the basis of gestational ages below or above 32 weeks. 
The prediction of neurological and mental outcomes at 
1 year also improved after 12 weeks, around which age a 
major transformation in neural functions occurs. It is 
concluded that assessments of movement quality are 
particularly successful in predicting abnormal outcomes 
in comparison to examinations based on muscle tone and 
elicited responses. 
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Introduct ion 

Previous studies have indicated that spontaneous (i.e. 
endogeneously generated) movements unrelated to overt 
external stimuli, appear to have a greater sensitivity to 
adverse conditions that elicited responses [24]. Hence,  
they may consitute a useful means of evaluating the 
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Abbreviations: AGA = appropriate-for-gestational-age; GMs 
= general movements; SGA = small-for-gestational age 

neurological condition of fetuses and preterm infants. 
The most frequently occurring category of spontaneous 
movements is that of general movements (GMs) which 
involve all parts of the body. In healthy infants GMs are 
complex and fluent in appearance, with variations in 
speed and amplitude [12]. Assessments of the quality of 
GMs in preterm infants with documented brain injury 
have indicated a lack of variation and fluency [7]. The 
question remains as to their usefulness in evaluating the 
effect of adverse conditions such as preterm birth and 
intra-uterine growth retardation in infants without such 
obvious neurological damage. 

Preterm birth, especially before 32 weeks gestation, 
and growth retardation are related to developmental 
problems at later ages [1, 14, 15]. It should be noted, 
however, that studies identifying 32 weeks as a critical 
age have included infants with serious medical complica- 
tions [14, 15], which in itself may account for the poor 
development outcomes of these children. Moreover,  
neonatal morbidity appears to be increased in small-for- 
gestational-age (SGA) compared to appropriate-for- 
gestational-age (AGA) preterm newborns [11]. The 
higher incidence of neurological sequelae in SGA pre- 
term infants reported in the 1st year [20], and at pre- 
school [4] and school ages [10], could be related there- 
fore to their increased neonatal morbidity. Thus, studies 
concerned with whether preterm birth before 32 weeks 
or a birth weight deemed to be SGA adversely influences 
developmental outcomes should be based on longitudi- 
nal data obtained from infants without serious medical 
complications or neonatal morbidities. Qualitative as- 
sessments of GMs appear to be a reliable and non-inva- 
sive means of obtaining such data. 

The present study had two main aims. Firstly, to 
examine whether birth before 32 weeks and/or a SGA 
birth weight adversely affect the development of GM 
quality in otherwise healthy preterm infants. Secondly, 
whether the resultant developmental courses are predic- 
tive of neurological and mental outcomes at 1 year cor- 
rected age. In addition, it can be asked if the transfor- 
mation of GMs from a writhing to a fidgety character, 
which occurs around 2-3 months of (corrected) age in 
healthy full-term [12] and low-risk preterm infants [3], 
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is i m p a i r e d  in t h o s e  sub jec t s  w i t h  a d e v i a n t  m o v e m e n t  
qua l i t y .  

Subjects  and m e t h o d s  

Subjects 

Infants were carefully selected for the absence of serious medical 
complications. The selection criteria are given in Table 1. The 
selected infants were examined by a child neurologist at 35 weeks 
postmenstrual age according to the method of Dubowitz and 
Dubowitz [5] together with additional items concerning muscle 
power taken from Saint Anne Dargassies [27] to exclude overt 
neurological abnormalities. Asphyxia was also excluded. 

This selection resulted in a study group of 35 preterm infants: 
12 were SGA (with birth weights below the 10th percentile) and 23 
were A G A  (with birth weights between the 25th and 75th percen- 
tile) according to the Amsterdam growth curves, corrected for par- 
ity and sex [13]. Gestational ages ranged from 27 to 34 weeks. The 
median gestational ages of the SGAs and A G A s  were around 32 
weeks, being 313 and 323 (weeks days) respectively. Thus, 32 weeks 
gestational age was used to categorise subjects within the preterm 
group in order to compare the 'younger' (born at or before 32 
weeks) and 'older' (born after 32 weeks) preterm infants. Clinical 
data are given in Table 2. All infants had Apgar scores of 7 or 
higher at 5 min and for the seven infants who had apnoeas none of 
these events were assessed as being prolonged. In all infants except 
four, there were no abnormal findings on ultrasound brain scans. 
For these four (patients 6, 8, 16, 40), the findings were considered 
to be of minor dinicat importance. Congenital or chromosomal 
anomalies were excluded, as well as non-Caucasian subjects and 
those with small mothers (<  1.60 m.). Therefore, the SGA infants 

Table 1. Selection criteria 

Variables Selection criteria 

Fetal factors 
Chromosomal anomalies 

Cardiac diseases 

Other congenital abnormalities 
Fetal infections 

Teratogenic factors 

Pregnancy 

Neonatal factors 
Gestational age at birth 

Birth weight status 

Hypoglycaemia 

Cerebral haemorrhages 

Periventricular leucomalacia 
Other serious complications 

Maternal factors 
Age and height 

Drugs, e.g. anti-epileptica 

Alcohol consumption 

Menstrual cycle 
Pregnancy duration 

Parental factors 
Race 
Language at home 

No 

No 

No 

No 

No 

Singleton 

27-34 weeks 

<PlO (SGA) or P25-P75 (AGA) 
<48 h 

No degree III or IV 

No 
No 

18-40 years, -->1.60 m 

No 

<3 units per day 

Not irregular 

Based on reliable information 
of the mother or an early 
ultra-sound scan 

Caucasian 

Dutch 

were considered to have suffered from late-occurring intra-uterine 
growth retardation. They had significantly lower ponderal indices 
(mean 2.11+ 0.23) than their A G A  counterparts (mean 2.44 
_+ 0.23) (t = 4.01, dr= 33, P < 0.001). All A G A  preterm infants 
had ponderaI indices above the 10th percentile for gestational age 
[19]. Eight of the SGA preterm infants had values below the 10th 
percentile and four above. These four infants were considered to 
be dysproportionally growth retarded as well, on the basis of a 
mid-arm circumference/head circumference ratio [9] more than 
two standard deviations below the mean value for their gestational 
age. In addition there were 18 full-term infants, all of whom were 
AGA,  with gestational ages of 38-42 weeks. 

Recordings 

At all ages video recordings were made with infants lying supine 
and naked. At 35 weeks postmenstrual age the preterm infants 
were filmed in their cribs or incubators with an ambient tempera- 
ture of 31 + 2~ Additional recordings were made of both pre- 
term and full-term infants at the (corrected) ages of 6, 12, 18 and 
24 weeks by a camera hidden above a purpose-built bed, sur- 
rounded by white curtains, with the temperature maintained at 
27 + 1~ For 15 preterm and 6 full-term infants assessments were 
not possible at 24 weeks due either to rolling from supine to prone 
or crying. 

Assessment of  movement quality 

From the recordings, GMs were selected for the assessment of the 
movement quality. They involve arm, leg, neck and trunk move- 
ments, with a variable sequence, speed and amplitude [25]. The 
quality of these movements are classified using the performance of 
GMs by healthy infants as a reference. In healthy infants GMs 
have an organized appearance which is both fluent and elegant. 
They have a gradual onset and offset and they wax and wane in 
speed and amplitude. The assessment of movement quality was 
based on Gestalt perception, i.e. on the global impression of the 
movement quality, during repeated viewings of the recordings 
[12]. A normal quality was assigned when an integrated impression 
of complexity, fluency and variability was obtained. An abnormal 
quality was designated when GMs were performed monotonously 
with almost no variation in speed and amplitude and were rigid 
and awkward in appearance, lacking rotations in arms and legs. 
Movements which were neither normal nor abnormal were classi- 
fied as mildly abnormal: GMs were awkward but not rigid in ap- 
pearance and lacked a consistent impression of complexity and 
variation. At each age classifications were made by an observer 
who was uninformed as to gestational age and birth weight status 
of each infant. The inter-judge agreement with two other observers 
was 87% and 93% (kappas 0.81 and 0.91). In addition, it was 
noted whether the GMs of each infant had changed from a writh- 
ing to a fidgety character by 12 weeks. Fidgety movements are 
defined as restless but smoothly rounded movements involving the 
whole body. They are always small in amplitude and of moderate 
speed [12]. 

Assessment of  outcomes at 1 year 

An age-appropriate neurological examination based on Touwen 
[29] was carried out at the (corrected) age of i year. This examina- 
tion was devised to detect problems in posturai control, fine motor 
abilities and asymmetries in posture and responses. Outcomes 
were classified as either good, borderline or poor, according to 
whether the infants were judged to have problems in none, one to 
two, or in all three of these domains, respectively. The examiner 
was unaware of the classifications of GM quality and also of the 
gestational age and birth weight status of each subject. 

At  the same age, the Mental Scale of the Dutch versions of the 
Bayley Scales of Infant Development [18] was used to obtain in- 
formation on the general level of mental development. Develop- 
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Table 2, Clinical data of the preterm infants. PI, ponderal index. Ventilatory support: endotr, endotracheal ventilation; CPAP, continuous 
positive airway pressure 

Subject Sex GA at birth Birth weight PI in Apgar Ventilatory support Clinical events 
weeks day~ status g • 100/cm 3 i min/5 min (type, days) 

SGAs 

1. M 294 <Pz3 1.74 8/10 Endotr, 4, CPAP 13 Apnoeas, pneumonia 

2. M 296 P5 2.02 7/9 Endotr. 5, CPAP 27 Pneumonia, mild IRDS 

3. M 300 Pz3-P5 2.54 9/10 Endotr. 8, CPAP 1 Mild IRDS 

4. M 304 Ps-Plo 2.25 7/10 0 2 mask < 1 Enterocolitis 

5. M 30 s Pz3-P5 1.96 10/10 02 mask 3 Apnoeas 

6?  F 312 Ps-Plo 2.09 7/9 CPAP 1 No 

8. b M 314 "<P2.3 2.32 3/9 Endotr. 2, CPAP 1 No 

11. M 331 <P2.3 2.09 9/10 CPAP 2 Apnoeas 

12. M 334 <P2.3 2.31 8/10 02 mask 1, CPAP 2 No 

13. F 336 P5 2.16 8/9 No No 

15. F 34 o Ps-Plo 2.05 8/9 No No 

38. M 343 <P2.3 1.78 5/8 Oz mask <1 No 

AGAs 

16. c F 271 P75 2.31 8/9 Endotr. 19, CPAP 16 Apnoeas, pneumonia, 
mild IRDS, bradycardias 

17. M 280 P25 2.54 3/7 Endotr. 19, CPAP 8 Mild IRDS, pneumonia 

18. F 28 s P2s 2.34 9/10 Endotr. 3, CPAP 7 Apnoeas 

41. F 285 P25-Ps0 2.35 8/10 No No 

19. F 294 Ps0-P75 2.79 7/10 CPAP 1 Apnoeas 

21. F 311 Ps0-P75 2.39 7/10 Endotr. 2, CPAP 1 Pneumonia 

40. d M 31 x P2s- Ps0 2.73 -/8 CPAP 4 Mild IRD S 

22. F 313 Ps0-P75 2.32 8/8 CPAP 1 No 

39. M 313 P25-Pso 2.25 9/10 No No 

23. F 31 s Pso-P7s 2.58 -/8 CPAP i No 

24. M 321 Ps0-P75 2.16 -/10 No No 

25. F 323 Ps0-P7s 2.96 8/9 No Apnoeas, bradycardias 

26. F 323 Ps0-P75 2.61 8/8 CPAP 1 No 

27. M 33 ~ P2s-Pso 2.13 9/8 Endotr. 2, CPAP 1 Pneumonia 

28. M 331 P25-Ps0 2.35 4/8 CPAP 1 Mild IRDS 

29. F 333 P25-Ps0 2.29 9/10 CPAP 1 No 

30. F 333 Ps0 2.41 9/10 No No 

31. F 333 Ps0 2.30 6/10 No No 

32. F 333 P25 2.31 3/9 02 mask <1 No 

34. F 335 Ps0-P75 2.68 9/10 No No 

35. F 336 P75 2.88 9/10 CPAP 2 Mild IRDS 

36. M 343 P2s-Pso 2.24 9/10 No No 

37. F 343 P25 2.20 8/10 CPAP 1 No 

Brain scan findings on ultrasound: 
a 6. Periventricular echodensity; 
b 8. Intraventricular haemorrhage (IVH) grade I; 
c 16. IVH grade II; 
d 40. IVH grade II 
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mental Indexes were derived for corrected ages in the case of pre- 
term infants. These assessments were also carried out by a 'blind' 
examiner. 

Results  

Table 3. GM quality at 35 weeks postmenstrual age up to 24 weeks 
corrected age: N, normal; MA, mildly abnormal; A, abnormal; 
Nr, number; S, SGA; <-, born at or before 32 weeks; BM, score 
for the Bayley mental scale at 1 year corrected age; NE, neuro- 
logical outcome at 1 year: G, good, B, borderline, P, poor. For 
borderline cases A, ~ and ~ indicate asymmetry and problems with 
postural control and fine motor abilities, respectively 

All  fu l l - term infants m a i n t a i n e d  a n o r m a l  m o v e m e n t  
quali ty f rom 6 to 24 weeks.  For  24 of the p re te rms  the 
assessments  of m o v e m e n t  qual i ty stayed largely the 
same f rom 35 weeks pos tmens t rua l  age up to the cor- 
rected age of 24 weeks (Table  3). F o u r t e e n  of them had 
only  no rma l  assessments  (group A).  Three  others were 
classified as having mildly a b n o r m a l  qual i ty at almost  
all ages (group B), wherease  seven others had a combi-  
na t ion  of mildly a b n o r m a l  and  abno rma l  assessments 
(group C). Seven p re t e rm infants  recovered f rom a 
(mildly) abno rma l  m o v e m e n t  qual i ty (group D).  In  all 
bu t  one  of these infants  the recovery occurred after 12 
weeks corrected age. Five of these p r e t e rm  infants  were 
S G A ,  of w h o m  four  were b o r n  before  32 weeks.  The  
other  two were A G A ,  bo th  bo rn  after more  than  32 
weeks. The  qual i ty of GMs de ter iora ted  in four chi ldren 
(all A G A )  after a no rma l  assessment  at 35 weeks post- 
mens t rua l  age, for which no  clinical exp lana t ion  could be 
found  (group E). 

By the age of 12 weeks all infants  with a n o r m a l  qual- 
ity (group A)  or who recovered  (group D) showed fidg- 
ety GMs.  Of  the infants  who m a i n t a i n e d  a (mildly) ab- 
no rma l  quali ty (groups B and C) or changed to such a 
qual i ty (group E) on ly  two displayed GMs with a fidgety 
character  at this age (pat ients  18, 41). 

The  percentage  of cases with a no rma l  quali ty at each 
age (group A) was str ikingly lower for the S G A  infants  
(9%) relat ive to the A G A  infants  (57%) ( Z 2 = 7 . 6 3 ,  
P < 0.01). However ,  17% of the p re t e rm A G A  infants ,  
but  n o n e  of the S G A  infants ,  became a b n o r m a l  after a 
no rma l  first assessment  (group E).  O n  the o ther  hand ,  a 
larger percentage  of S G A  infants  (42%) recovered  com- 
pared  to A G A  infants  (9%) (Z 2 = 5.36, P <  0.05). Thus ,  
differences be tween  S G A  and  A G A  pre t e rm infants  be- 
came less evident  with age. This was not  the case when  
the p re te rm infants  were grouped  on the basis of preg- 
nancy  dura t ions  of 32-34  weeks as opposed  to less than  
32 weeks,  a conclus ion based on  the following findings.  
The  percentages  of infants  who m a i n t a i n e d  a no rma l  
quali ty was slightly larger in the former  (47%) than  in 
the la t ter  (35%) group. Fu r the rmore ,  the percentages  of 
infants  Who de ter iora ted  were comparab le  in both  
groups (13% and 10%, respectively) ,  as were the per- 
centages of recoveries (20% in bo th  groups).  Thus,  dif- 
ferences be tween  ' younger '  and  'o lder '  p r e t e rm infants  
appear  to r ema in  fairly constant .  

Al l  ful l - term chi ldren had a no rma l  course of GMs 
and  a good neurologica l  ou tcome  at 1 year.  Thus ,  the 
diagnost ic  value of the assessments  of m o v e m e n t  qual i ty  
was examined  only for the p re t e rm infants.  The  specific- 
ities, sensitivities and predict ive values of the assess- 
ments  at different  ages are given in Table  4. Only  pre- 
t e rm infants  with comple te  data  at all ages, except  24 
weeks,  were cons idered  (n = 2 7 ) .  The  specificity for 

Nr 35 6 12 18 24 BM NE 

A: Normal GMs 

13 s N N N N N 69 B AP 

17-< N N N N - 82 B PF 

19 < N N N N - 112 G 

24-< N N N N - 111 G 

25 < N N N N - 118 B AP 

26 ~ N N N N - 101 G 

27 N N N N - 107 G 

29 N N N - N 94 G 

30 N N N N N 101 G 

34 N N N N - 127 G 

36 N N N N N 115 B PF 

37 N N N N - 125 G 

39 < - N N N N 93 G 

40 < - N N N N 100 G 

B: Mildly abnormal GMs 

6 s-< MA MA MA MA - 83 B A 

21-< MA MA N MA - 127 B E 

38 s - MA MA MA MA 85 BAv 

C: Abnormal~mildly abnormal GMs 

2 s-< A A MA MA MA 91 P 

4 s-< MA A A - A 66 P 

12 s MA MA - A A 98 Bev 

15 s MA - MA A MA 69 B a~ 

16 -< A A A A - 64 P 

22-< A A MA MA - 102 P 

41-< - A MA MA MA 101 P 

D: Early (mildly) abnormal, later normal GMs 

i s-< MA N N N - 83 G 

3 s< A A MA MA N 127 B A 

5 s-< MA MA MA N N 84 G 

8 s<- A A MA N N 97 B e 

11 s MA MA MA N N 93 G 

32 MA A MA N N 106 G 

35 MA A MA N N 125 G 

E: Early normal, later (mildly) abnormal GMs 

18 -< N MA MA MA MA 100 B P 

23-< N N MA A - - P 

28 N MA A A A 77 B P 

31 N A A A A 69 P 
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Table 4. The specificity, sensitivity and 
predictive values from 35 weeks post- 
menstrual age to 18 weeks corrected age 

35 weeks 6 weeks 12 weeks 18 weeks 

Specificity for good outcome 0.58 
Sensitivity for borderline outcome 0.40 
Sensitivity for poor outcome 0.60 

0.67 0.67 1.00 
0.60 0.50 0.50 
0.80 1.00 1.00 

Predictive value 
Of normal movement quality 0.47 
Of mildly abnormal quality 0.29 
Of abnormal movement quality 1.00 

0.62 0.62 0.71 
0.67 0.64 1.00 
0.75 1.00 1.00 

good outcome increased with age to 1.00 by 18 weeks. 
Borderline outcomes appeared to be less strongly re- 
lated to previous assessments of movement  quality. The 
sensitivity for poor outcomes, calculated as the propor- 
tion of infants with a poor  outcome who were previously 
assessed as being (mildly) abnormal in movement  qual- 
ity increased with age to 1.00 by 12 weeks. The predic- 
tive value of a normal movement quality was not very 
high, increasing to 71% at 18 weeks. However,  mildly 
abnormal movements correctly predicted borderline or 
poor  outcomes in a rising proportion of the preterms, so 
that by 18 weeks the predictive value was 100%. Abnor- 
mal movements had predictive values of 100% at all ages 
except 6 weeks. 

The predictive value of an abnormal movement qual- 
ity at 18 weeks, calculated for only poor outcomes (thus 
excluding borderline cases), was still 75%. The preva- 
lence of poor  outcomes in the group was 19%, which 
means that the chance of correctly predicting a poor  
outcome increases from 19% to 75% when the move- 
ment quality is known to be abnormal at the age of 18 
weeks. 

Outcomes were also compared with the trends in 
qualitative assessments as opposed to assessments at a 
single age (Table 3). The most striking finding was the 
similarity between the outcomes of the infants with only 
normal assessments (group A: ten good, four border- 
line) and those who changed to a normal quality (group 
D: five good, two borderline). Likewise, the outcomes 
of the preterm infants in whom the GM quality deterio- 
rated (group: two borderline, two poor) were compar- 
able to those of infants with consistent abnormal or 
mildly abnormal qualities (groups B and C: five border- 
line, 5 poor). 

One preterm infant (patient 16) developed overt cere- 
bral palsy (viz. quadriplegia) within the 1st year, but 
additional clinical data have since indicated a mild case 
of hemiplegia (patient 21) and another of mild diplegia 
(patient 31). The quadriplegia was preceded by abnormal 
GM qualities and the hemiplegia by mildly abnormal 
GMs at all ages except 12 weeks. The child with a mild 
diplegia was assessed as having normal GMs at the first 
recording only (at 35 weeks postmenstrual age), with ab- 
normal qualities thereafter. 

The Bayley Developmental  Indexes at 1 year indi- 
cated moderate to severe developmental retardation in 
six infants (patients 4, 13, 15, 16, 28, 31, with indexes 
ranging from 64 to 77). Five of them had been previously 
identified as maintaining or changing to (mildly) abnor- 

real GMs and none of them had good neurological out- 
comes. Full data are given in Table 3. 

Discussion 

Qualitative assessments of GMs stayed largely the same 
from 35 weeks postmenstrual age to 24 weeks corrected 
age in most preterm infants. Fourteen of them retained 
a normal movement  quality. Most of the infants who 
started off with abnormal or mildly abnormal GMs per- 
sisted with such qualities up to 24 weeks, while a smaller 
number changed to a normal quality. This improvement 
occurred in most cases after the age of 12 weeks. It is 
around this age that a major transformation in neural 
functions has been reported [21]. A relation might exist 
between this transformation and our findings on changes 
in movement  quality around the age of 12 weeks. Until 
this age the movement  repertoire changes little from that 
observed during fetal life [21]. At around 12 weeks the 
fetal repertoire is replaced by movements better adapted 
to the extra-uterine environment. As suggested by Prechtl 
[22, 23], the demise of transitory fetal neural mecha- 
nisms may explain the disappearance of some early 
neurological dysfunctions at approximately the same 
age. An age-related change in GM quality from abnor- 
mal to normal has already been documented by Ferrari 
et al. [7] in some preterm infants with brain lesions 
around 5-12 weeks. In our study a similar change was 
also found in preterm infants without serious brain 
lesions or serious medical and neurological problems. In 
this context it should be noted, however, that grade I 
and II cerebral haemorrhages, which are generally 
thought not to be serious, should be treated with cau- 
tion, since three of the four infants with such brain scan 
findings showed at least some sequelae at 1 year. 

The specificities, sensitivities and predictive values 
improved from the age of 3 months onwards. Such im- 
provements indicate that the values obtained are age- 
dependent,  Which strongly suggests that reliable predic- 
tions for later problems in preterm infants without gross 
abnormalities may only be possible after this age. Data 
obtained from other forms of neurological assessment 
also demonstrate that prediction improves at 3-4  
months [6, 26]. Such findings do not necessarily imply 
that assessments prior to the age of 3 months are of no 
value. They could be important for the initial detection 
of infants at risk for later problems and for whom close 
follow up is needed. Decisions on therapeutic interven- 
tion, however, might be postponed until after this age. 
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I t  is i m p o r t a n t  to recognize  tha t  the  size of  the  va lues  
for  specif ici ty and sensi t iv i ty  d e p e n d  on  the  na tu re  of  the  
g roups  involved .  In  some  s tudies  the  ea r ly  assessments  
were  ca r r i ed  ou t  in two e x t r e m e  groups  of  infants ,  such 
as low-r i sk  p r e t e r m  infants  and  those  wi th  d o c u m e n t e d  
b ra in  les ions  [7]. As  p o i n t e d  ou t  by  o thers  [8], the  use  of  
such d ive rgen t  g roups  might  inf la te  the  specif ic i ty  and 
sensi t ivi ty.  T h e y  suggest ,  t he re fo re ,  tha t  the  p red i c t i on  
of  l a te r  o u t c o m e s  in such s tudies  might  be  m o r e  a pp rop -  
r ia te ly  expres sed  in t e rms  of  re la t ive  risk.  

Neu ro log i ca l  o u t c o m e s  are  o f t en  only  de f ined  in 
t e rms  of  the  p re sence  or  absence  of  ce r eb ra l  pa l sy  [2, 6, 
16]. I t  should  be  s t ressed  tha t  in ou r  s tudy  p o o r  out-  
comes  d id  no t  necessa r i ly  involve  such gross pa tho logy .  
On ly  th ree  p r e t e r m  infants  d e v e l o p e d  ce reb ra l  palsy.  
Never the les s ,  in ch i ld ren  who  do  not  b e c o m e  aff l ic ted 
with  c e r e b r a l  palsy ,  d e v e l o p m e n t a l  seque lae  m a y  still be  
d e t e c t e d  [17]. O n e  yea r  is, of  course ,  qui te  young  for  
def in i te  s t a t emen t s  on  o u t c o m e ,  bu t  ser ious  a b n o r m a l -  
i t ies can be  e x p e c t e d  to be  mani fes t  by  tha t  age.  

N e u r o l o g i c a l  examina t i ons  b a s e d  on  the  assessment  
of  musc le  tone  and e l ic i ted  responses  a p p e a r  to p rov ide  
sa t i s fac tory  p red ic t ions  for  n o r m a l  o u t c o m e s  at 1 [28] 
and  3 years  [26]. A b n o r m a l  ou t comes  at bo th  ages,  how-  
ever ,  a re  less accura te ly  p red i c t ed .  This  crucial  aspect  of  
p r ed i c t i on  seems  to be  a d d r e s s e d  m o r e  a d e q u a t e l y  by  
assessments  of  m o v e m e n t  qual i ty .  Resu l t s  f rom this 
s tudy  ind ica te  tha t  assessments  of  G M  qual i ty  p ro v ide  a 
sensi t ive  m e a n s  for  the  ea r ly  de t ec t ion  and  prognos i s  no t  
only  of  gross pa tho logy ,  but  also of  m o r e  d i f f e ren t i a t ed  
forms of  neuro log ica l  dys func t ion ing  and ear ly  signs of  
men ta l  r e t a rda t i on .  
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