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Background. General movement assessment (GMA) is an assessment tool with high predictive validity for neurodevelopmental outcomes
in preterm infants. Information available describing the trajectory of general movements (GMs) in high-risk preterm-born infants and the
use thereof in low- and middle-income countries is limited.

Objective. To describe the trajectories of GMs from birth until 12 - 14 weeks corrected age, and determine the association of known
perinatal risk factors on GM trajectories in very low-birthweight and extremely low-birthweight preterm infants.

Methods. This was a longitudinal, prospective cohort study with 119 preterm infants born at <33 weeks’ gestation and with a birthweight
<1 500 g. GMs were recorded at four key age periods: 1 - 2 weeks after birth to 33 weeks post menstrual age (PMA); 34 - 37 weeks PMA;
term equivalent age (TEA); and 12 - 14 weeks corrected age. Detailed perinatal data were collected.

Results. A total of 300 GMAs were conducted, 157 during the preterm age, 55 during TEA and 88 at 12 - 14 weeks corrected
age. At <33 weeks PMA, 96% of GMs were abnormal and 4% normal. At 34 - 37 weeks PMA, 89% of GMs were abnormal and 11% normal.
All GMs recorded at term equivalent age were abnormal. At 12 - 14 weeks corrected age, 7% of GMs were abnormal and 93% normal.
Conclusion. GMs were predominantly abnormal prior to term with a significant decrease in abnormality at 12 - 14 weeks corrected
age. Lower birthweight and lower PMA were associated with increased odds for abnormal GMs. In a resource-constrained environment,
observing GMs at 12 - 14 weeks corrected age (during the fidgety period) is a time- and cost-effective method to determine the risk for
adverse neurodevelopment.
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Significant advances in perinatal and neonatal care have improved
survival rates for preterm infants. This increase in survival
is mirrored by an increase in the risk of motor and cognitive
impairment.! Early identification and intervention for infants at
risk for neurodevelopmental disorders are associated with improved
motor developmental outcomes during infancy (0 - <3 years), and
enhanced cognitive function up to preschool age (3 - <5 years).”
Among the motor impairments reported in preterm infants,
cerebral palsy (CP) remains one of the most common,® with a
higher prevalence of children with CP reported in Africa than
the estimated 2 -2.5 cases per 1 000 live births reported in most
studies conducted in the USA and Europe.'**) Unfortunately, the
screening and identification of developmental disabilities in high-
risk infants in Africa has been inadequate.”) Low- and middle-
income countries (LMICs) such as South Africa (SA) are unable
to provide costly technical evaluation procedures needed to detect
brain dysfunction in high-risk infants.!®

In SA public hospitals, high-risk preterm infants are discharged
when they have adequate weight gain and are medically stable,
usually at 34 - 36 weeks post menstrual age (PMA) and weighing
1 800 g. These public hospitals have limited available beds and a

high patient turnover. Mothers returning with their infants after
discharge to impoverished rural areas often have inadequate access
to follow-up medical care. As a result, premature infants who are
at high risk for neurodevelopmental disorders are often lost to
follow-up, medical management and effective interventions. Infants
born preterm with undiagnosed CP are therefore at risk for secondary
complications such as muscle/tendon contractures, bony torsion, hip
displacement and spinal deformities.” Therefore, an inexpensive,
reliable and non-invasive method for early identification of CP or
other neurological disorders is warranted.

Prof. Heinz Prechtl and his co-workers developed such a method
in the early 1990s. Prechtl’s qualitative assessment of general
movements (GMs) is an assessment tool that evaluates the quality
of spontaneous movement patterns in infants. The nervous system
of the fetus and young infant generates spontaneous movement
patterns endogenously, i.e. without being triggered by specific
sensory input.l®! From as young as 9 weeks PMA, generalised and very
complex movements involving the whole body start to occur. These
complex movement patterns are called GMs. They are age-specific,
continue after birth and can be observed until 20 weeks post term
age, when purposeful antigravity movements start to dominate.®
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Before term age, GMs are called preterm or fetal movements, from
term age until 6 - 9 weeks post term age they are called writhing
movements and from 9 weeks until 20 weeks post term they are
called fidgety movements.”) Normal GMs are fluent and elegant
and have a complex and variable character.”®! Periventricular brain
lesions can lead to a disruption of the corticospinal projections and
lead to abnormal GMs, which are movements characterised by a loss
of complexity and variability. Abnormal GMs have a monotonous or
poor repertoire, or are stiff and cramped, or chaotic.!®! A persistent
pattern of cramped synchronised GMs and the absence of fidgety
movements are highly predictive for the development of CP.[
General movement assessments (GMAs) are quick and easy to
perform, and are cost-effective compared with other investigations
traditionally used, such as magnetic resonance imaging, brain
ultrasound and traditional neurological examination.®! Various
systematic reviews have validated the qualitative assessment of GMs
as a reliable predictor of CPP' Their straightforward and easy
applicability makes GMAs an ideal tool for assessing the young
nervous system, especially in low-resource settings.l’ Studies on
GMAs in LMICs are rare,® with only one study conducted to date in
SA, on GMAs at 12 - 15 weeks post term age.”’

Although the qualitative assessments of GMs have been widely
reported, most studies assessed GMs at 12 - 15 weeks post term
age and term age, while only a few studies reported on GM
trajectories during preterm age.”') There is therefore a limited
understanding of GM trajectories in preterm (32 - 36 weeks
PMA), very preterm (28 - 31 weeks PMA) and extremely preterm
(<28-week PMA) infants.””) The high predictive validity of GMs
relies on developmental trajectories, since a trajectory of GMAs
is more accurate at predicting an infant’s neurodevelopmental
outcome than single assessments.®] A systematic review found
that children born preterm with consistently abnormal GMs up to
8 weeks after term had an intelligence quotient (IQ) of 5 - 13 points
lower than that of children whose GMAs normalised after term
age."! The early neurodevelopment of the preterm infant may be
negatively influenced by perinatal factors such as intraventricular
haemorrhage, necrotising enterocolitis, bronchopulmonary dysplasia
and postnatal corticosteroids.!'"”'® Knowledge and understanding of
GM trajectories and the effect of adverse perinatal factors is essential
to compare and analyse in future studies on the neurodevelopmental
outcome of high-risk infants.

The primary aim of the present study was to assess the trajectory
of GMs from preterm age until 12 - 14 weeks corrected age in
very low-birthweight (VLBW) and extremely low-birthweight
(ELBW) infants who were admitted to Tygerberg Children’s
Hospital (TCH) in Cape Town, SA. The objectives of the study
were to describe the association between adverse perinatal factors
and GM trajectories.

Methods

Study design and participants

A longitudinal, prospective cohort design with repeated measures
was conducted. A successive sampling method was used to recruit
preterm infants born before 33 weeks gestation and weighing
<1500 g, between 1 December 2017 and 1 May 2018, and admitted
to the neonatal wards or to the neonatal intensive care unit
(NICU) at TCH in Cape Town, SA. The following exclusion
criteria applied: infants diagnosed with congenital/chromosomal
defects known to affect neurodevelopment (e.g. Down syndrome
or Edwards syndrome); infants with birth malformations of the
central nervous system (e.g. myelomeningocele); infants diagnosed
with congenital disorders (e.g. arthrogryposis multiplex congenital,
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osteogenesis imperfecta congenital); and infants with microcephaly
(<3rd percentile). The study was approved by the Human Research
Ethics Committee of the Faculty of Health Science at Stellenbosch
University (ref. no. S17/08/142). Written informed consent was
obtained from the parents or legal guardians of the infants enrolled
in the study.

Procedure for GMA

Serial GMs were recorded during the following key age periods:
1 - 2 weeks after birth to 33 weeks PMA; 34 - 37 weeks PMA; term
equivalent age (TEA) (full term age (39 weeks 0 days - 40 weeks and
6 days PMA) or late term age (41 weeks 0 days - 41 weeks and 6 days
PMA)); and 12 - 14 weeks corrected age (fidgety period). Prior to
term, GMs were recorded while infants were inpatients at TCH
or adjacent hospitals. At TEA, GMs were recorded at surrounding
hospitals, or as an outpatient at TCH if the patient has been
discharged home. GMs at 12 - 14 weeks corrected age were recorded
during the infants’ first outpatient follow-up visit at the neonatal
high-risk clinic at TCH. Only infants with at least two recorded
GMAs were included in the study.

GM assessments were performed using a standardised procedure.
A light-sensitive, high-quality camera phone was used directly from
above. During all assessments, infants were recorded in supine
position and were lightly dressed (thin nappy and vest). Before term,
infants were assessed in the crib or incubator, and were videoed
for 5 - 10 minutes (depending on how long it took to observe a
spontaneous movement sequence). Recordings made during the
preterm age were taken during awake and asleep behavioural states
of the infant.! At TEA and 12 - 14 weeks corrected age, the infants
were placed on a unicolour mattress or on the examination bed and
videoed for 5 minutes, and recordings were made with the infant in
an active alert state, with the absence of crying/fussing.

Assessment and scoring of GMs

GMs were independently scored by at least three qualified assessors
with advanced GM certification from the GM trust (http://general-
movements-trust.info/5/home). Assessors were blinded to the
neonatal history of the infants as well as their previous GMA scores
to avoid the assessors being influenced. GMs were assessed using
Prechtl’s method on the qualitative assessment of GMs."”) From
1 - 2 weeks after birth (preterm age) until TEA, GMs were scored
as follows:

Normal GMs: these movements are characterised by fluency and
elegance, involving the whole body. They consist of variable patterns
of flexion, extension and rotation of the limbs and rotation of the
trunk, and are complex in nature.

Abnormal GMs: these were categorised as:

 poor repertoire: movements that are lacking complexity and speed,
amplitude and force, often observed as slower than normal GMs.
Movements tend to be repetitive and monotonous.

o cramped-synchronised: these movements are rigid in appearance,
involving an almost simultaneous contraction and subsequent
relaxation of all limbs and trunk muscles.

« chaotic: movements that are large and abrupt in nature, involving
all limbs and lacking fluency and elegance.

At 12 - 14 weeks corrected age (fidgety period), GMs were scored

as follows:

« normal fidgety movements: characterised by small amplitude,
moderate speed and variable acceleration of the trunk and limbs
in all directions.
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» abnormal fidgety movements: these look like normal fidgety
movements, but their amplitude, speed and jerkiness are
moderately or greatly exaggerated.

« absent fidgety movements: fidgety movements are not observed,
but other movements like wiggling-oscillating arm movements,
swiping movements of the arms and kicking of the legs can still
be observed.

Credibility of analysis

Individual scores were compared within the group. In the case of
score discrepancies, Prof. Christa Einspieler, a licensed senior GM
Trust tutor, made the final decision.

Perinatal data

Perinatal information from the medical histories and neonatal
course of the participating infants was collected. The data included:
gestational age; birthweight; gender; ventilation and/or oxygen
requirements; the presence of intraventricular haemorrhage or
periventricular leukomalacia; necrotising enterocolitis, postnatal
infections and HIV exposure.

Statistical analysis

Stata version 14 (StataCorp., USA) and SPSS version 24 (IBM Corp.,
USA) were used to analyse data. A p-value <0.05 was considered
statistically significant. The proportion of infants with normal and
abnormal GMs over time was reported at each of the four key time
points, along with 95% confidence intervals (CIs). The change from
one time point to the next in abnormal GMs was assessed by cross-
tabulation of normal and abnormal GMs at adjacent time points,
and also from the first time point to the last time point. McNemar’s
X test was used to assess statistical significance in the change in
proportions between two key time points.

Logistic regression analysis adjusting for within-patient
clustering over time was used to estimate the odds ratios and
95% ClIs for the effects of time and the various confounding
variables for the outcome of abnormal v. normal GMs. The
potential confounders included were gestational age, birthweight,
gender, type and duration of ventilation, total duration of oxygen
via nasal cannula, length of hospitalisation, intraventricular
haemorrhage grade III/IV, periventricular leukomalacia grade III/
IV, surgical necrotising enterocolitis, postnatal corticosteroids,
small for gestational age, any surgical procedure, culture Gram-
positive or negative sepsis, meningitis, exposure to HIV and
multiple births.

Results

Demographic profile and characteristics of the study
population

A total of 119 eligible infants were included in the study. During
the course of the study, 12 infants passed away, of whom 9
were male. The majority of included infants were female (53%).
The demographic profile and characteristics of the cohort are
summarised in Table 1. A total of 300 GMAs were conducted: 110
at <33 weeks PMA, 47 at 34 - 37 weeks PMA, 55 at term age and 88
at 12 - 14 weeks post term age. A flowchart of the study participants
and conduction of GMAs is presented in Fig. 1.

Results of GMAs

The GMA score results of the four different key assessment points
are illustrated in Table 2. During the first time point (from birth
to 33 weeks PMA), 110 infants were assessed, and at the second
time point (34 - 37 weeks PMA), 47 infants. At TEA (the third time

point) 55 infants were assessed, and during the final time point (12 -
14 weeks corrected age), 88 GMAs were conducted.

Association between perinatal factors and GM outcomes
The association between perinatal risk factors listed in Table 1
and GMs were assessed using a logistic regression model. On
univariate analysis, lower birthweight (p=0.043), gestational age at
birth (p=0.017), intraventricular haemorrhage grade IV (p<0.001)
and time since birth (PMA in weeks) (p<0.001) were associated with
increased odds for abnormal GMs. These findings are illustrated
in Table 3.

Table 1. Demographic profile and characteristics of the study
sample (N=119)

Characteristic n (%)*
Male 56 (47)
Female 63 (53)
Gestational age (weeks), mean (SD) 28.6 (1.9)
Birthweight (g), mean (SD) 1048.2 (206.4)
Length of hospital stay (days), mean (SD) 42.9 (26.8)
Infants who received invasive ventilation 9 (8)
Infants who received non-invasive ventilation 109 (92)
Infants who received oxygen via nasal cannula 91 (76)
IVH grade IIT 4(3.4)
IVH grade IV 1(0.8)
PVL 6 (5)

NEC 16 (13.4)
Antenatal steroids 93 (78.2)
IUGR 23 (19.3)
Anaesthesia 9 (7.6)
Sepsis 37 (31.1)
Meningitis 0(0)

HIV exposure 27 (22.7)
Twin births 20 (16.8)

SD = standard deviation; IVH = intraventricular haemorrhage;

PVL = periventricular leukomalacia; NEC = necrotising enterocolitis;
TUGR = intrauterine growth restriction.

*Unless otherwise indicated.

Table 2. General movement assessment (GMA) results at key
time points

Key time point GMA n (%)
Birth to 34 weeks PMA Normal 4(3.6)
Poor repertoire 105 (95.5)
Cramped-synchronised 1 (0.9)
Total abnormal 106 (96.4)
34 weeks PMA Normal 5(10.6)
Poor repertoire 40 (85.1)
Cramped-synchronised 2 (4.3)
Total abnormal 42 (89.4)
Term age Normal 0(0)
Poor repertoire 54 (98.2)
Cramped-synchronised 1 (1.8)
Total abnormal 55 (100)
12 - 14 weeks corrected age  Normal fidgety 82(93.2)
Absent fidgety 6(6.8)
Total abnormal 6(6.8)

PMA = post menstrual age.
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Lower birthweight, gestational age at birth,
intraventricular haemorrhage grade IV,
and time since birth (PMA in weeks) were
included in a multivariable analysis. Since
birthweight and gestational age were highly
correlated and thus collinear, gestational
age was dropped from the final model.

119 infants recruited for study

GMA at birth - 33 weeks PMA
n=110
4 videos did not play

GMA at 34 - 37 weeks PMA
n=47
2 videos too short

GMA at term age
n=55
2 infants died

GMA at 12 - 14 weeks post term age
n==88
10 infants died

Fig. 1. Flowchart of general movement assessments
(GMAs) from birth to 12 - 14 weeks post term age.
(PMA = post menstrual age.)

Birthweight (p=0.046) and time (PMA in
weeks) (p<0.001) were the only variables
that remained significantly associated
with abnormal GMs after adjustment for
confounding variables listed in Table 1.

Discussion

The quality of spontaneous movement
patterns observed in infants reflects the
integrity of the young nervous system and
serves as a predictor for later neurological
outcomes.®! Although the assessment of
GMs has been utilised for over 25 years, to
date, only six studies globally have reported
on preterm and post-term GMA trajectories
at the following key time points: preterm,
term age (37 - 42 weeks PMA) and 12 - 15
weeks post term age.?*! The present study
is the first such study conducted in Africa
to describe the quality of GM trajectories in
infants born before 33 weeks’ gestational age
till 12 - 14 weeks corrected age in VLBW
and ELBW infants. The findings of the
current study demonstrate that the majority
of infants displayed abnormal GMs during
preterm assessments. These results are
consistent with the findings from previous
studies that reported on at least two GMAs
prior to term age in VLBW and ELBW
infants.['1%]

In the present study, no infants displayed
normal GMs at term age. This increased
proportion of abnormal GMs from preterm
to term age differs from what was found
in previous studies that reported on GMs
from preterm to term age.!'>!242° A possible

Table 3. Univariate analysis of perinatal risk factors for abnormal general movements

Risk factor Odds ratio (95% CI) Z-score p-value
Time 0.098 (0.04 - 0.25) -4.78 0.000
Birthweight 0.99 (0.998 - 0.999) -2.03 0.043
Gender 1.27 (0.91 - 1.78) 1.39 0.164
HIV exposure 1.48 (0.95 - 2.31) 1.72 0.086
GA at birth 0.91 (0.85 - 0.98) -2.39 0.017
Length of hospital stay 1.01 (0.99 - 1.01) 1.61 0.108
Non-invasive ventilation 1.32 (0.87 - 2.01) 1.32 0.187
Invasive ventilation 0.68 (0.35 - 1.36) -1.08 0.281
Nasal oxygenation 1.01 (0.99 - 1.02) 1.19 0.236
IVH gr III 1.02 (0.70 - 1.47) 0.09 0.930
IVH gr IV 0.43 (0.37 - 0.51) -9.54 0.000
PVL 1.09 (0.48 - 2.50) 0.21 0.834
NEC 1.35 (0.86 - 2.12) 1.31 0.189
IUGR 1.18 (0.79 - 1.76) 0.81 0.421
Antenatal steroids 1.13 (0.77 - 1.65) 0.60 0.546
Anaesthesia 1.42 (0.86 - 2.35) 1.35 0.176
Sepsis 1.09 (0.78 - 1.53) 0.52 0.600
Twin births 1.39 (0.92 - 2.09) 0.59 0.111

CI = confidence interval; GA = gestational age; IVH: intraventricular haemorrhage; PVL = periventricular
leukomalacia; NEC = necrotising enterocolitis; IUGR = intrauterine growth restriction.
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explanation may be that, in the current study,
the birthweight of 85% of the infants assessed
at term age was <1 200 g. Furthermore, 73%
of infants had a gestational age of <29 weeks.
Both a lower birthweight and gestational
age have been significantly associated with
abnormal GMs at term age.””” Another reason
for not observing any normal GMs at term
age is the difficulty with follow-up of infants
who were discharged (see limitations). Most
infants with recorded GMs at term were still
admitted at term age. This likely reflects the
extent of neonatal problems encountered by
term-age infants who were still hospitalised.
They would therefore be a high-risk cohort
for neurodevelopmental disorders or other
health-related disorders.

Our finding that none of the infants in the
current study displayed abnormal fidgety
movements at 12 - 14 weeks corrected age is
similar to findings by other researchers.?*
Abnormal fidgety movements are extremely
rare and of low predictive value.™ In the
current study, 7% of infants had absent
fidgety movements at 12 - 14 weeks corrected
age, which is lower than the 9% reported
in a previous study conducted at TCH on
115 VLBW preterm infants.”’ Other studies
that included both high- and low-risk infants
reported higher percentages of infants with
absent fidgety movements. 25303233

The significant decrease in the proportion
of infants who displayed abnormal GMs
from the first GMA (n=73) to the final GMA
(n=5) is consistent with previous published
findings.?***2! GMs assessed during the
fidgety period have a higher yield and are
more feasible in a resource-constrained
setting.

Influence of perinatal variables on
GMs

Multivariable analysis of the association
between certain perinatal risk factors and
GM trajectories identified that an increase
in birthweight and time (indicated as PMA
in weeks) was inversely associated with an
abnormal GM trajectory. This differs from
what was reported in other studies.!'>*!
Olsen et al.™ reported infection as an
independent variable associated with an
increased risk for abnormal GMs. Zahed-
Cheick et al.*! found in a group of
extremely preterm infants that gestational
age at birth, nosocomial infections, chronic
lung disease and patent ductus arteriosus
were associated with abnormal preterm
GMs. However, at 12 - 14 weeks corrected
age, only gestational age at birth was
correlated with absent fidgety movements,
while no correlation with birthweight was
found.*!
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The results of the current study are consistent with the findings of
a recent study that reported a lower birthweight to be associated
with abnormal GMs at term age and 12 - 14 weeks corrected age.
To the best of our knowledge, our study is the largest to date to report
on GM trajectories measured at four key time points. This might
explain why the study is the first to report on time (PMA in weeks)
as a significant variable associated with GM outcome. De Vries
et al."¥ recorded serial GMs during the first 10 days of life in very
preterm and extremely preterm infants. They found that abnormal
GMs were significantly related to preterm age. The younger the
infants (PMA), the more often they presented with abnormal GMs.
They concluded that an improvement in GM trajectories during the
first week occurred in infants who had a higher birthweight and
gestational age.

The present study is unique as 23% (n=27) of the cohort were
HIV-exposed but uninfected. On univariable analysis, HIV exposure
during pregnancy was not significantly associated with an abnormal
GM trajectory. The quality of GM trajectories and neurological
outcome in HIV-exposed but uninfected as well as exposed and
infected children is a largely under-researched field. Only one
previous study has reported on GMs in a HIV-exposed cohort.*
The authors found that comorbid HIV and maternal opiate exposure
were associated with an abnormal GM trajectory from term age till
5 months post term age, and that infants with HIV infection did
not differ from HIV-exposed but uninfected infants with respect
to their GM quality. A large prospective study found that maternal
opioid use is associated with inadequate antenatal care and a higher
likelihood of poor nutrition and polysubstance use, including
alcohol, cigarettes, marijuana and stimulants. Consequently,
prenatal opioid exposure was associated with poor birth outcomes
and adverse childhood physical health and neurodevelopmental
outcomes.’ A systematic review found that once confounders
such as maternal substance misuse were accounted for, studies did
not demonstrate developmental delays in HIV-exposed, uninfected
infants up to the age of 2 years.* Since most of the evidence came
from high-income countries, the researchers suggested that other
factors such as poverty and early infant malnutrition and growth in
low-resource settings may affect neurodevelopment of HIV-exposed,
uninfected infants.?

Previous studies have reported intraventricular haemorrhage
(IVH) grade IIT and IV to be associated with abnormal GM
trajectories in preterm infants.'>*! The small sample size of infants
in the present study diagnosed with IVH grade III and IV may
explain why IVH was not significantly associated with abnormal
trajectories. Although sepsis was not significantly associated with
abnormal GMs, previous studies!'>?*! have reported an association
between post-natal infections and abnormal GMs. Evidence on the
significance of infection on GM outcome remains conflicting.

Study limitations

The main limitation of the study was the significant decrease in the
number of GMAs done from the first assessment (birth to 33 weeks
PMA) (n=110) to the second assessment (34 - 37 weeks PMA)
(n=47) and term age assessments (1=55). At TCH, once medically
stable, infants are transferred to district hospitals and other lower
care facilities, or discharged home. Owing to the fact that most
infants were discharged from hospital before the second assessment,
follow-up appointments had to be arranged. During the course of
the study, the City of Cape Town was plagued by major bus and
taxi strikes as well as protest actions. Since most of the parents/
guardians made use of public transport and their safety could not
be guaranteed, a large proportion of infants was unable to attend
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their preterm and term age follow-up assessments. Public transport
is also costly, and given that most of the population comes from
a lower socioeconomic background, many parents were unable to
bring their infants in for a term age GMA. Parents of discharged
infants who were not able to attend follow-up appointments were
asked to send a video recording of their infant via WhatsApp, and
were compensated for their data usage. However, not all parents had
access to smartphones and WhatsApp, or the cellphone recordings
were of such low quality that it was not possible to assess the video
recording of GMs. A large number of infants with 34 - 37 weeks
PMA and term GMAs were still hospitalised. Since these infants had
a more complicated medical history, this might explain the reduced
number of normal GMs observed at 34 - 37 weeks PMA, as well as
the absence of normal GMs at term age.

Notwithstanding the setback of follow-up at preterm and term
age, 88 infants were assessed at 12 - 14 weeks corrected age, and
a total of 300 assessments were conducted over the four key time
periods.

In the present study, individual infant trajectories were not
described. Individual trajectories, especially for infants displaying
temporary normal or cramped-synchronised GMs prior to term or
at term age, may provide a better understanding of the relationship
between perinatal risk factors and GM quality. Furthermore, infants
were only assessed until 12 - 14 weeks corrected age. Although it was
not part of the scope of the current study, neurological assessments
conducted at 12 and 24 months corrected age may be of value to
describe the effect of GM trajectories and perinatal risk factors on
long-term neurodevelopmental outcomes.

Clinical and research implications

Heinz Prechtl and his colleagues encouraged the use of serial
assessments to provide a comprehensive portrayal of the infants’
neurodevelopmental trajectory.'”) However, the results of the present
study indicate that assessment of preterm and term GM trajectories
does not necessarily enable earlier identification of infants at risk for
neurodevelopmental difficulties in our study population. In a low-
resource setting, it is therefore not clinically useful to allocate time
and resources to conduct preterm and term age GMs, as they are
likely to be abnormal and transition to normal over time. High-risk
preterm infants in low- and medium-resource settings should rather
be assessed at 12 - 14 weeks corrected age, as has previously proven
to be of high predictive value at TCH."”! Furthermore, infants with a
lower birthweight should be targeted for more frequent follow-up, as
they remain the highest risk group for neurological deficits.

The study cohort will be followed up to determine the relationship
between GM trajectories and long-term neurodevelopment. Future
research should describe individual infant trajectories together with
long-term neurological follow-up in order to establish the influence
of perinatal factors on long-term outcome.

Conclusion

Using trajectories of GMs is a novel way of tracking the integrity
of the developing neurological system. In resource- and time-
constrained settings such as SA, it is important to evaluate the
feasibility of such an approach. Our study demonstrates that most
GMs have normalised by the fidgety movement period, and it is
therefore more feasible for the group (but not the individual infant)
to do GMAs at 12 - 15 weeks post term. Lower birthweight and
lower PMA (time) were associated with increased odds for abnormal
GM:s. Infants with a lower birthweight should be targeted for early
(at 12 - 14 weeks corrected age) and frequent follow-up as they
remain the most at-risk group for neurological deficits.
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