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ABSTRACT:

Background:

Prematurely born very low birth weight (VLBW) infants are at high risk for
neurodevelopmental problems and require regular follow up. Within the South African
context, one needs a reliable and user-friendly screening tool to identify those who
require intervention. The Molteno Adapted Scale (MAS) is used for this purpose in
many clinics, but it has never been validated.

Aim:
To assess if the MAS performed on young pre i cliably predicts
the neurodevelopmental outcome at 2 years g the Griffiths

Mental Development Scales (GMDS).

Methods:

A retrospective study of records of i d 2006, from the
Panorama Medi-Clinic Neonatal | i ini ants with birth
weights < 1500g and accura were included.
Those who suffered brain in y assessments and
the GMDS were exclude rom the MAS at early
assessments were comp i tained on the GMDS after 2 years of age

using Spearman corr,

Results:
Fifty-two (27 he study, with a mean birth weight
of 981.2 gestation of 27.7 £+ 1.9 weeks. Thirteen (25%) infants

o had visual impairment. MAS assessments were
d 16.8 months and the GMDS at a mean age
e MAS and the GMDS ranged from 0.1 - 0.43
at the first as . the second assessment and 0.52 - 0.63 at the

on the MAS at t
quotient at the seco
third assessment.

sment, the General quotient and Personal Social
sment, and all quotients except Personal Social at the

Conclusion:

Developmental quotients on the MAS at 5.1 and 10.1 months have a weak positive
correlation with the GMDS at 28 months. The MAS at 16.8 months significantly
correlated with the developmental outcome as assessed on the GMDS at a mean age
of 28 months in prematurely born VLBW infants.
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1. INTRODUCTION

Very low birth weight (VLBW) prematurely born infants are a select group of infants at
high risk for neurodevelopmental problems. Major disabilities range from 20 — 50% in
the first few years of life."™ As a result these infants require regular
neurodevelopmental follow up.?> These assessments aim to:

1) Identify deficits that need intervention,

2) Monitor the effects of intervention for these

3) Answer parent’s questions about predi future function ana

4) Audit the neonatal services provi

Many neurodevelopmental t tools have bee oped to fulfil these

years,

friendly, quick and re dictor of neurodevelopmental outcome in young infants

in resource-limited settings.

The Molteno Adapted Scale (MAS) (appendix 2) is used as the preferred
developmental assessment tool in many centres in the Western Cape. It is quick and

easy to administer and is perceived to be accurate. However, it has never been



standardised and normative studies have not been performed, neither has its

predictive validity been assessed in the cohort of children for which it is intended.

It is the intention of this study to conduct a pilot study to assess the predictive value of

the MAS and to assess the appropriateness for further studies.




2. LITERATURE REVIEW

VLBW infants are a select group of infants who are at high risk for
neurodevelopmental problems. Infants born before 32 weeks gestation are at
increased risk when compared to term infants, with those born before 28 weeks or

with birth weights <1000g at highest risk for neurodevelopmental problems.?> Major

disabilities range from 20 — 50% in the first few yea . timated that 5 —

20% of prematurely born infants develop cerebfalpalsy (CP), but eve the absence

of CP, motor performance may be affectgd in 2 40 % of infants.®> T 2 infants are

also at higher risk for cognitive im nt, with the ean intelligg quotient (1Q)

4 — 10 points lower than contr 15% performing ir line range (1Q 70-

extremely low birth weight infants, visual

pairment 11%.?

brain. Often parent givers would like to know the potential outcome and

problems they will face With their child. Measuring the quality of outcome is also

important for management policies within the neonatal unit. >’

Many neurodevelopmental assessment tools have been developed and may be either

comprehensive or screening tools, or aimed to assess a specific area of function e.g.



only motor or language. The most well recognised developmental assessments in
young infants are the Bayley Scales of Infant Development”® or the Griffiths Mental
Development Scales.'®'" These are comprehensive assessments and results from
these assessments are expressed as quotients. They take approximately one hour
per patient to perform and are not always feasible in overloaded high-risk follow-up

clinics. For this reason, screening tools have also been developed®'*"® and these

may be performed in 15 — 30 minutes. Results are g gutting infants into

“High” or “Low Risk” categories.

ear of life due to the nature of the rapidly developing

brain an i ity of insults.>"1®17

A number of studi ted the predictive value of various assessment tools
for early outcome befo ears or later outcome at school age. These have shown
that neurodevelopmental assessments have little predictive ability before 1 year of
age.*"""'819 Voss et al shows that neurological assessments at term age are a poor
predictor of neurodevelopmental outcome with only 49% of infants correctly

categorised'®. Rose et al reports that the median correlation between developmental

tests administered in the first 6 months of life and IQ scores at 2 to 4 years is only

4



0.21 for unselected groups of normal children.” Most moderate and severe deficits
are evident by 18 months, but some may only become evident at 6 years of age or
older.>"'®1" Neurodevelopmental problems may also improve over time."* One
should therefore be cautious about predicting long term outcomes of VLBW infants
using early neurodevelopmental assessments. Despite these limitations, early

neurodevelopmental assessments are important for early detection of problems and

early intervention where necessary, as well as fo ies and obtaining

some idea of a child’s future functioning and spg
ntal outcome

There are many publications on th ery low birth

1,4,13,16,20,

weight infants corrected for ge al age. et al's* findings

support this by comparin eterm infants with infants and showed

that without correction, all developmenta tones were reached later than in term

children during st year, whereas these would be considered “normal” if

However, even without correction at 2 years of age
an fullterm children . They recommend full

correction fo avoid over-referral and unnecessary parental

|23

anxiety. to be aware that Miller et al*”, showed that over

correction may occur w using the Griffiths score at an early age and children who
have, or are at risk of developmental disability, may be missed. They therefore

recommend that both corrected and uncorrected developmental quotients should be

considered.



The Griffiths Mental Development Scales (GMDS) is widely accepted as a reliable

1> and has been validated for use in the South African context. 2’ The GMDS

too
was developed in Great Britain and has been standardised on British children.?* The
psychology department at the University of Port Elizabeth has produced many

research projects assessing the relevance of the scales for South African children,

which show good correlation between the different South African race and language

groups and British children.?® The GMDS is a comp essment, requires

trained and registered personnel, and takes ¢z ast an hour to inister, which

prevents it from being used in busy and esourced develop al clinics in

South Africa.

There are a number of s sed in South A some of which have

been validated in c ation groups. The Denver Screening

29-31 fant Neuromotor Assessment is

Test” is used | h African studies.
used in th is limited to predicting motor outcome.'® The Molteno
as an assessment tool in neurodevelopmental
clinics in sec i als in the Western and Eastern Cape Provinces
of South Africa. oximately 10 — 15 minutes to perform, is easy to
administer and is th to be accurate. It is based on the work on the
developmental milestones of the young child of Mary Sheridan®* and Ruth Griffiths®
and uses well recognised developmental milestones that are used in many

developmental tests.®'?*

An extensive literature research has not revealed any
publications using the MAS. Research papers on the standardisation or normative

studies have also not been found.



In the context of overburdened clinics in South Africa, the MAS is a tool that requires
minimal apparatus and training, and can be used in resource poor settings. In the
high risk group of VLBW infants, there is a need for a user-friendly, quick and reliable
predictor of neurodevelopmental outcome in young infants. It is best to use a tool that
everyone knows and trusts, than to introduce a new tool that still needs to be learnt

and accepted by the staff as well as validated and adapted for our cultural groups.

However, the MAS also should be assessed criticall ere itis used as

to its appropriateness.



3. AIM OF STUDY

To assess the reliability of the MAS as an instrument to predict neurodevelopmental
outcomes in VLBW infants, by comparing the early scores as assessed using the
MAS, to the developmental scores as assessed by the gold standard — the GMDS, at
2 years of age. Thereby to determine whether the MAS has any value in clinical

practice.

4. STUDY HYPOTHESIS

The Molteno Adapted Scale ( 3 BW infants, will

infants.

418

4.1.1 Prima
To demonstrate performed at 42 months, 9 months, 12 months and
18 months, is a reliab dictor of the neurodevelopmental status in VLBW infants

at 2 years of age as measured by the Griffiths Mental Development Scales.

4.1.2 Secondary Objective:

To determine if the MAS has value in clinical practice and future research.



5. PATIENTS AND METHODS

5.1 Study sample and setting

Patient records from the high risk neurodevelopmental clinic at Panorama Medi-Clinic
Hospital, Cape Town were reviewed. The clinic follows up graduates from the

Panorama Medi-Clinic Neonatal Intensive Care Unit (NICU) which is a Quaternary

Referral Centre for patients with private medical
gestational age of greater than 24 weeks are 3 ICU has an
average of 350 admissions per year, includ

weights < 1500g. The NICU contrib

instruction booklet nd positioning their child before discharge.

High risk neurodevelopmental assessments of NICU graduates are recommended at
4%, months, 9 months, 12 months, 18 months and 24 months corrected age.
Assessments are performed by a Developmental Paediatrician and an NDT trained

Physiotherapist. At 4%2 months, 9 months, 12 months corrected age, the Infant



t"* and the MAS are used as assessment tools, and at 18

Neuromotor Assessmen
months corrected age a formal neurological examination and the MAS are used. At

24 months corrected age the GMDS and a neurological examination are performed.

At the high risk neurodevelopmental follow up, further advice is given on handling and

positioning depending on the problems identified at the assessment. If deemed

necessary, infants are referred to weekly NDT p ssy and irritable

infants are referred to occupational therapy fo essment and

infants with feeding difficulties or speech are referred to a DT speech

therapist.

5.2 Sampling method

Patient records the High Risk Neurode ental Clinic at Panorama Medi-
Clinic Priv i own were reviewed. All records were reviewed from
the ince [ e end of December 2006. Patients were only

included in th clusion criteria.

5.2.1 Inclusion criteria
Included in the study were those infants with birth weights less than 1500g, born
before 34 weeks gestation and who had had both the MAS used as a
neurodevelopmental assessment at an early age, and the GMDS performed after 2

years of age. Only infants with accurately known gestational ages at birth, calculated

10



using mother’s dates and antenatal ultrasounds during the first trimester, or dates of

conception for mothers who were on assisted fertility programs were included.

5.2.2 Exclusion criteria
Infants whose gestational age could not be reliably determined and infants who had

sustained brain insults e.g. meningitis, between the Molteno assessments and the

Griffiths Assessment were excluded. Children ass Revised GMDS

(2004) or the Extended Revised version (2006) excluded.

5.3 Assessments

All assessments were perf; le examiner.

minimal apparatus® other developmental screening tools where a pass
or fail result is obta the MAS enables the examiner to ascertain the
developmental age equivalent of the child for each of four main areas. A quotient may

then be calculated for each area using the developmental age equivalent expressed

as a percentage of the chronological age.

11



The benefit of calculating quotients is that they may give an indication of the severity
of disability. The use of quotients also allows the comparison of results in testing the
same child at different ages; and in research the use of quotients enables the

calculation of mean scores when comparing different groups.

5.3.2 The Griffiths Mental Development Scales

The Griffiths Mental Development Scales (GMi is widely accef as a reliable

tool** and has been validated in the South context.?>?” The GMDS takes at

Quotient is

subscales.

There are difficulties in accurately calculating the Practical reasoning subscale in the
third year: if a child does not pass any items on the Practical Reasoning subscale, the
scores are calculated as an average of the other 5 subscales, which is not a true
reflection of performance on the Practical reasoning subscale. For these children, the

General Griffiths Quotient was calculated as an average of the 5 subscales without

12



the Practical Reasoning contributing to the average. For the purpose of this study, the

Practical Reasoning subscale was not included in the analysis.

5.4 Correcting Age for Shorter Gestation

Routine practice in the High Risk Neurodevelopmental anorama Medi-Clinic

Private Hospital is to calculate prematurely b ’ C ed age using
expected due date for delivery as zero time ; determined

from the date of conception or early n trimester of

born infants’ ages until 2 years. Since

ults were calculated according to

5.5 Data Collec

Data from patient recor as recorded on the data record sheet (Appendix 1). This
was transferred to a data base on and Excel spread sheet on a private computer

requiring a password for entry.

Raw data (often recorded as an age equivalent on the patient records) for Gross

Motor, Fine Motor, Personal Social and Communication from the MAS was converted

13



into quotients by dividing the developmental age equivalent obtained on the MAS by
the corrected age of the patient. The General Quotient for the MAS was obtained by
calculating the average of the four quotients. In the case where data was missing for
one area on the MAS the general Quotient on the MAS was not calculated, but values
for the other developmental area were included as they could still be used to correlate

scores with the Griffiths subscales. GMDS results are expressed as Quotients and

these were recorded on the data sheet.

to, or had

arch Ethics Committee (Medical)
of the Uni watersrand, Johannesburg (appendix 3). As the
ical care, patients or their parents have not
y to obtain consent from hospital authorities as
ere reviewed. Since the study consists of reviewing

records, there is no threator danger to the patient.

14



5.7 Statistics

5.7.1 Sample size
This is a retrospective study, and the sample size was determined by the number of
children who were assessed on the GMDS, before the revised GMDS came into use

in the clinic. All infants who met the criteria were included.

5.7.2 Statistical analysis

Descriptive statistics were used to describe compare the cohort he different

assessments. The number and percen ' i e mean and

for the Social Sciences (SP he mean values of

quantitative variables ing the Student’'s t-test.  Statistical

coefficients wer tatistica 9.% Correlation is significant at the 0.01

level.

15



The correlation between the developmental quotient and subquotients of the MAS

performed at 42 months, 9 months, 12 months, 18 months, and the general quotient

and the sub-quotients of the GMDS at 2years was determined as follows:
a) The Developmental Quotient with the General Griffiths Quotient
b) The Gross Motor Quotient with the Locomotor subquotient

c) The Personal Social Quotient with the Personal Social subquotient

d) The Communication Quotient with the Hearing
e) The Fine Motor Quotient with the Performg e subquotient

f) The Fine Motor Quotient with the Eye ¢ nd Coordination sub¢

g) The Fine Motor Quotient wit e combined B

Eye & Hand Coordinatio

ormance and

16



6. RESULTS

6.1 Participants data

Fifty-two Infants (27 boys and 25 girls) met the criteria and were included in the study.

Their demographic and clinical data are shown in table 1.

Table 1: Demographic and clinical data of i

Gender: male 27 (51.9%
Female

Mean birth weight £ SD
in grams (range)

Mean gestational age + SD
in weeks (range)

Race: Caucasian
Mixed
African

Problems Identified;
Spastic Diplegia ini jonal impairment)
Spastic Quadii
Left hemipl (both minimal functional impairment)

6.2 Age at assessme
The age at assessments on the MAS varied and did not comply with the expected
ages as recommended by the high risk follow up clinic. In addition, not all infants had
all 3 early assessments. The assessments were therefore grouped into 3 ranges as
set out in table 2, which were the most common ages for the children who had 3

assessments.

17



The age at which the GMDS was performed also varied widely. In order to include an
adequate sample size, assessments performed between 25-37 months were

included.

6.3 Assessments on the MAS

In some instances, the results of all four parameters were not recorded. The

incomplete assessments were included in the ana ere still useful to

correlate with the Griffiths Subquotients, but alculated on

these patients. The number of assessments § ed using the MA Jescribed in

table 2 below.

Third Assessment

Mean corrected 16.8 +1.8
age at assess (13 -20)
+ SD in mon
(range)

Number of infants assessed

39 40 38
Gross Mot 38 34
Fine Motor 40 37
Personal Social 40 37
Communication 40 38
General 38 33

Scores obtained on the Molteno Adapted Scale at the three assessments are

summarised in Tables 3, 4 and 5.

18




Table 3 : Summary of scores obtained at the first assessment on the MAS at a
Mean corrected age of 5.1 months (n = 39)

ata

Number mean Median Maximum | Minimum | SD
Assessed
Gross Motor 34 93.6 91 171 43 29.3
Fine motor 37 95.6 100 150 44 27.0
Personal social 37 107.6 107 177 59 25.6
Communication 39 112.6 111 156 59 22.3
General 31 102.2 103 52 22.4
Developmental
Quotient
Table 4: Summary of scores obtain he MAS
at a mean corrected age .1 montf
Number Median SD
Assessed
Gross Motor 38 24.0
Fine motor 40 18.6
Personal social 40 141 40 24 1
Communication 129 50 19.5
General 120 38 19.4
Development
Quotient

d at the third assessment on the MAS
of 16.8 months (n=38)

Median Maximum | Minimum | SD

Gross Motor 92 124 38 20.0
Fine motor 37 100.9 100 152 56 20.2
Personal social 37 97.3 98 131 25 18.0
Communication 38 97.0 100 129 44 17 1
General 33 97.2 103.5 119 44 10.0
Developmental

Quotient

19




6.4 Griffiths Assessments
The mean age at Griffiths assessment was 28.8 months with a standard deviation of

2.5 months and a range of 25.5 — 36.4 months.

Only 28 (53.8%) had scores calculated for the Practical Reasoning subscale. For

these children, the General Griffiths Quotient was calculated as an average of the 5

subscales without the Practical Reasoning contrib average. For the

purpose of this study, the Practical Reasoning ale was not ana d further.
The scores obtained on the Griffiths

are summarised in Table 6

Table 6: Scores obtai i ntal Development Scales for the
Griffiths Scale Maximum | Minimum
Quotient i Quotient Quotient
96 24.3 132 15
Personal- 21.8 139 43
Language 24.0 141 42
Eye & Hand 16.2 126 47
Coordination
Performance 98.0 94 221 163 56
General Quotient 96.2 97 18.5 127 40.6

20



6.5 Comparison between the MAS and the GMDS

6.5.1 Demographics

A comparison of the demographics of the infants at the different assessments is

shown in Table 4.

Table 7: Demographics of infants included at different

ments

Assessment First MAS Second MAS ird N GMDS

Number 39 40 3 52

Gender: Male 21(53.8%) 18 (45% 19 (50%) (51.9%)
Female 18 19

Mean age at 51+1.1* 16.8 + 1.8* 8 £ 2.5

assessment (3-7) (13-20) 5.5-36.4)

SD in months

(range)

Mean birth 952.3 + 207 981.2 +2255
weight £ 1SD (410-1 (410 — 1460)
in grams

(range)

Mean 27.5+253 27.7+£1.9
gestational age (25 - 32) (24-32)

+ SD in wee
(range)

calculated, and the mea

and GMDS

and the GMDS for each individual participant was
nd range for each group is shown in table 5.

Table 8: Mean time period between the MAS assessments and the GMDS in

months (range)

First Assessment

23.6 (19.1 — 32)

Second Assessment

19.2 (14 — 28.7)

Third Assessment

12.1 (5.5 — 18.4)

21




6.5.3 Correlation studies

Tables 6, 7 and 8 describe the correlation of scores on the MAS at early assessment

with the GMDS at a mean age of 28.8 months.

Table 9: The relationship between the first MAS assessment at a mean
corrected age of 5.1 months and the GMDS at a mean chronological
age of 28.8 months for each individual patient

Scales Spearman
MAS GMDS P

Developmental Quotient 0.42

Gross Motor Quotient 0.18

Personal Social 0.16

Quotient

Communication 0.54

quotient

Fine Motor Quotient 0.19

Fine Motor Quotient <0.01

Fine Motor Quotient 0.01

tween the second MAS assessment at a mean
1 months and the GMDS at a mean chronological
Spearman
R P
Developmenta 0.46 <0.01
Gross Motor Quo tor subquotient 0.38 0.02
Personal Social onal Social subquotient 0.4 0.01
Quotient
Communication Hearing & Speech 0.27 0.09
quotient subquotient
Fine Motor Quotient Eye & Hand Coordination 0.29 0.07
subquotient
Fine Motor Quotient Performance subquotient 0.42 <0.01
Fine Motor Quotient Combined Performance 0.33 0.03
and Eye& Hand Coordination

22



Table 11: The relationship between the third MAS assessment at a mean
corrected age of 16.8 months and the GMDS at a mean chronological
age of 28.8 months for each individual patient

Scales Spearman
MAS GMDS R P

Developmental Quotient | General Griffiths Quotient 0.6 <0.01

Gross Motor Quotient Locomotor subquotient 0.58 <0.01

Personal Social Personal Social subquotient 0.32 0.06

Quotient

Communication Hearing & Speech 0.52 <0.01

quotient subquotient

Fine Motor Quotient Eye & Hand Coording <0.01

subquotient

Fine Motor Quotient Performance subqug <0.01

Fine Motor Quotient Combined Perforn <0.01

One child who had problems with the quality of non-verbal communication, but did not

meet the criteria for Autism, was identified early and referred to speech therapy.

In the two children with visual impairment, the severity was not sufficient to prevent

reliable developmental assessments being performed. One child (also with spastic

23



quadriplegia) had a squint that was repaired after the GMDS and the other child (also
spastic diplegia) had retinopathy of prematurity and she had cryotherapy before the

first MAS assessment.

According to the records, a further 13 children were referred to physiotherapy but

there is no record of their attendance.

24



7. DISCUSSION

The variation in age of assessments did not fit the assumption that patients would
attend assessments at ages recommended on discharge from the NICU. This is a
retrospective study with case record review and different to a prospective study with

planned study visits. There was enough variation in the individual scores within the

groups, and there was a sufficient number of ass
make the comparisons meaningful despite ants had all

assessments. The Griffiths assessments were

months, which does not fit with th othesis of AS predicting

the GMDS scores at 2 years.
This study shows t

rly assessments MAS have a positive correlation with

the GMDS at ean age of 28.8 months. ever, the correlations in earlier

ey strengthen as the time between the MAS and the

At the first assess an corrected age of 5.1 months (range 3-7) there is a

weak correlation (range 0.10 -0.43), with only the Fine Motor Quotient on the MAS
reaching significant correlations with the Performance and the Eye & Hand

Coordination/Performance combined subquotients on the GMDS.

25



At the second assessment at mean corrected age of 10.1 months (range 8-12.5
months) correlation improves (ranging from 0.29 — 0.46) with the Developmental

Quotient and the Personal Social Quotients reaching significance.

Correlation is the strongest in 3™ assessment (ranging from 0.32-0.63) where all,

except the Personal Social, reach significance.

These results confirm the hypothesis that 4 predictor of

neurodevelopmental outcome in VLBW infant not when done bel months of
corrected age. This concurs with t using early
tools for prediction of outcome i r childhood.>*”

A more suitable ass osen for the younger age group. ltis
interesting that ean age of 5 months is the Fine
Motor Quo where the Infant Neuromotor assessment is already
found to sed to assess Gross Motor outcomes,’ it may be pertinent

It is important to note t is analysis is not an assessment to gauge the severity of
disabilities. Further studies need to be conducted to compare the predictability of

mild or severe problems using the MAS but it was not within the scope of this study.

26



8. LIMITATIONS

This study has several limitations:
First, as a retrospective study reviewing patient records, data is not as complete as

one would have liked.

Second, the age range for the MAS assessments and the GMDS assessments are

wide, but this could also be a strength as we know, n spans the age

range of young infants.

interventions, mostly

physiotherapy. Thi iffiths score at 2 years by improving

Fourth, these results areall calculated from assessments by a single examiner, who
may have a slight bias or difference in a marking style, and the results may be rather
specific to this particular examiner. These results may not necessarily transfer to a

variety of examiners with differing skills, in particular persons using the MAS with little

experience of developmental paediatrics. The advantage is that there was
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consistency in this sample which could be viewed as a pilot study to assess the
feasibility of further studies, as these assessments should have been performed with
the same consistent standards. Since the MAS has shown some reliability in
predicting developmental scores, this should allow for further studies using different

examiners.

Fifth, the General Griffiths Quotients were also ske e to the examiner

excluding the Practical Reasoning subscale g eral Quotient

without the Practical Reasoning Subquotient:

Sixth, we do not know how th will correlate w evised GMDS.*®

ut there has bee le research in South
Africa using the rewi . d version also does not allow for

comparisons of as z-scores and percentiles and

Seventh, whi orrelations r acceptable, especially in the older child, this
analysis does not r the MAS can identify all children correctly within a
developmental categor . normal development or mild, moderate or severe delay.
This assessment did not calculate the false positives and false negatives and the
ability of the MAS to identify all children requiring intervention. This is out of the
scope of this thesis and was not in the specific aims, but should be a subject of future

research.
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Eighth, other factors which also have an influence on the neurodevelopment of the
young child were not measured in this study, in particular the stability of the family,
parental education, socioeconomic factors, and the cultural environment in which the

child is reared.®’
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9. CONCLUSION

In this select group of VLBW infants, the MAS shows a weak correlation at a mean
age of 5.1 months, a moderate correlation at a mean age of 10.1 months, a
moderately strong correlation at a mean age of 16.8 months with the GMDS at a

mean age of 28.8 months. These results are encouraging, and there is sufficient

evidence to suggest further studies for the use of iple users and in

different high risk groups.
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Appendix 1: Data record Sheet.

Study number: Category:
Patients Name: M/F
Birth weight:
Date of Birth: Gestation:
EDD:

Griffiths: Date:

Age at testing in Months;

General Quotient

Locomotor

Personal Social

Speech and Hearing

Eye & hand coordination:

Performance:

Eye & Hand and

Personal Communication | General
social Quotient

Other notes or problems:

Intervention:
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Appendix 2: The Molteno Adapted Scale: GROSS MOTOR

Mths

0 N o ahbsh w Db

10

11

12

15

54

60
66

72

O NO O WN -

32
33
34
35
36

Lifts head when prone
Supported sitting - head vertical
Supine — symmetrical

Prone elbow support

Pull to sit - no head lag

Rolls from prone to supine
Rolls from supine to prone
Prone - extended arm support
Sits alone = 1 minute
Prone - pivots in circle usi
Sits alone = 1 minute
Pulls to stand

Crawls

Walks backwards
Throws a ball

Catches ball 2/3

Hops on each foot - 20 times

Walks along straight line (10 paces)

Sits up without help of hands

Walks backwards along straight line (10)
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Appendix 2 cont: The Molteno Adapted Scale: PERSONAL-SOCIAL

Mths
1 { 1 Watches mother when feeding
2 Sucks well
2 { 3 Smiles at mother
4 Enjoys bath
3 { 5 Excited when sees bottle
6 Obvious pleasure at being handled
4 { 7 Tries to hold bottle
8 Friendly towards strangers
5 9 Holds bottle
6 { 10  Chews solids
11 Smiles, pats mirror image
7 12  Drinks from a cup
8 13  Plays peek-a-boo (Wa
9 { 14  Holds and eats biscui
15  Stranger anxiety
16  Pulls off hat
10 { 17  Pushes arm |
18
11 19
12 20
21
15 { 22
23
ses spoon - spills
18 { Pulls up pants

Indicates wet/dry nappy

Washes

36 Dress eds help with buttons
42
ses with supervision
48 { 37  Likes to dress up
38 Play-groupof2-3
60 39 Play-groupof4-5
72 40  Co-operative play - leadership and division of labour
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Appendix 2 cont: The Molteno Adapted Scale: FINE MOTOR

Mths

10

11

12

15

18

21

24

30

36

42

48
54
60
66
72

-~
O©CoOoONOOOPRWN-=-

37
{ 38
39
{40
41
42

44
45

Follows to midline
Hand to mouth as a voluntary act

Follows past midline

Fingers one hand with other when lying quietly
Follows through 180°

Four - part sequence - reach, grasp, retrieve mouth
Crumples paper

Grasps ring

Grasps ring, mouth and transfer
Shakes waves and bangs objeg

Simple formboard -
Two cube tower
Three - four cube tower

e cube tower and bridge
oloured formboard five out of five
Copies +

Coloured formboard five out of five
Gate

Copies O

Steps (six cubes)

Copies A

Copies ¢

Steps (ten cubes)

Copies
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Appendix 2 cont: The Molteno Adapted Scale: COMMUNICATION

Mths

1 {

Startles to sounds

Throaty sounds

Cries when hungry

Vowel sounds

Coos, chuckles, squeals

Initiates vocalisation

Giggles and laughs

Combines sounds eg. ah-goo

Object permanence - looks after drog

{ 10  Makes “m” sound

11 Response when called
{ 12  Shouts for attention

13 Combines syllables, eg
14  Waves bye-bye

9 { 15  Babbles tunefully

oo a ~ WD
-~
O©CoOoO~NOORWN -

10 { 18 Shakes h
meaning

1 { s with meaning

ght picture cards
10 picture cards

36 { repetition (3)
42 37 ames 12 picture cards
48 { 38 Knows name age and sex

39  Sentence repetition
54 40 Comprehends cold, tired, hungry
60 { 41 Opposites lady, bit, hot
42 Knows address, birthday
66 43  Word definition (5)
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