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The impact of early referral on milestone
development of infants with Down Syndrome at
the Bloemfontein Child Information Centre,
South Africa

Background: The Bloemfontein Child Information Centre (BCIC) was
established in 1985 with a focus on community service in the Free State,
South Africa. At the BCIC infants with Down Syndrome (DS) are enrolled
in an integrated developmental programme called the Developmental
Resource Stimulation Programme (DRSP) as part of their intervention
protocol.

Aim: This retrospective, descriptive design study aimed to obtain
information on the impact of early referral on the milestone
development of infants with DS at BCIC.

Methods and Procedures: The data were collected at the BCIC from
January 2010 until July 2023 and included 87 infants with DS. The Bayley
Scales of Infant and Toddler Development (3" Edition) (Bayley-Ill) was
used to determine the scaled scores for five developmental domains at
the following milestone development ages (in months): 3-, 6-, 9-, 12-,16-
, 18- and over 24-months. The data is presented using descriptive
statistics and visualisations. To establish the effect of various factors on
the scores, linear mixed-effects models were utilised.

Outcomes and Results: This study demonstrated that early referral
does have an impact on future development. Specifically, significant
differences (p-values < 0.05) in scaled scores were observed for four of
the five developmental domains for the following three factors:
milestone development ages, frequency of follow-up visits and time of
referral. Furthermore, the combination of early referral and frequent
follow-up intervention sessions resulted in significantly improved scaled
scores (p-values < 0.05) for the receptive language domain.
Conclusions and Implications: Infants with DS should be referred
before eight (8) weeks for optimal changes to positively impact
milestone development.

Implications for practice

e Early intervention assists in the analyses of challenges and needs
of infants with DS.

e The positive impact on early development is evident when
infants with DS are referred early for early intervention.

e Sustainable development outcomes are proven.

e Theimportance of early referrals highlights occupational therapy
intervention for infants with DS.

INTRODUCTION

Down Syndrome (DS) is the most common multisystem neuro-genetic
(chromosomal) disorder that leads to intellectual disability'*. Globally,
the prevalence of DS is one birth per 1000 births and one in 770 births in
South Africa">.

Health practitioners in South Africa have challenges in clinically
diagnosing DS, which is detrimental to their development as this leads
to late referral for intervention'. Furthermore, limited access to health
services may also challenge the development of children®. The tendency
of late referrals and gaps in early intervention® is also encountered at the
Bloemfontein Child Information Centre (BCIC), which was established as
a community service centre hosted in the Department of Paediatrics and
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Child Health at the University of the Free State, South Africa’. The BCIC's
initial aims were to provide information and deliver a service concerning
all the complex and varied aspects surrounding child health and
education. This included promoting the attainment of developmental
milestones of children with or without existing developmental
challenges®. A developmental milestone is regarded as the acquisition
of a specific skill mastered by any child by a certain age. Milestones
follow a predictable pattern in infants, meaning that the developmental
skills build on an earlier developmental pattern®. Developmental
patterns need time and repetition. Therefore, when children with DS are
referred for early intervention, early developmental patterns can be
established which is expected to improve developmental milestones®.

Early detection of developmental delay is the most effective way to
minimise the effects of developmental challenges of young children at
risk. With the correct intervention clinical occupational therapy
functional outcomes are possible®™. Early diagnosis begins with a
medical history. It involves using neuroimaging and standardised
neurological and motor assessments that indicate congruent abnormal
findings and neurological impairments. Clinicians should understand
the importance of early referral to diagnostic-specific early intervention
to optimise infant motor and cognitive plasticity. This may prevent
secondary complications and improve caregiver well-being™. Even with
the passing of resolution WH63.17 in 2010 by the World Health
Organization's World Health Assembly to urge member states to
recognise congenital disorders as a public health issue, delays in early
detection and referral still occur'. In a discussion paper by Riggs et al”, a
prevention science approach emphasises early referral to promote
health and quality of life with Intellectual and Developmental
Disabilities (IDD).

In a study conducted at the BCIC in 2013 children with DS showed
that they have talents and strengths to rise above the difficulties and
challenges of their condition®The Developmental Resource Stimulation
Programme (DRSP) was specifically developed as an early intervention
programme to support parents of infants with DS and health
The major goal of occupational therapy is to increase patient

participation in their daily activities to satisfy needs based on their
cultural and social context®To increase the independence and
professionals in developing countries. “The DRSP is a unique, child-
parent-specific, one-on-one, integrated programme for children with DS
from birth to 42 months and spans seven age bands"*:*.It was designed
to stimulate the child’s development and involves the parent's active
participation while carrying out relevant DRSP activities at home with
their child. Parents were equipped with knowledge and instructions on
the DRSP activities as they are crucial to the child's early stimulation and
assisted in the sustainability of the intervention™. The principles of “use
it or lose it" and “use it and improve it" were fundamental in the
intervention'®2%". The DRSP may be classified as a ‘micro-intervention™
using syndrome-informed interventions. The sessions are tailormade to
adapt to the skills and needs of each baby with DS after in depth
evaluation using Bayley-Ill. The DRSP consists of a total of 85 detailed
activities described in the activity's manual and activities kit. The
activities are age-appropriate for specific age bands, from birth up to 42
months with specified outcomes % Each named activity is accompanied
by a sketch that supports the description of the positioning, handling
and presentation of the activity. This addresses possible caregiver
literacy problems and poor recollection of activities presented in the
sessions. The manual is accompanied by a kit (DRSP KIT) which includes
durable, cost-effective household objects that are universal to any socio-
economic group®.

The participation level of the child with DS was calculated by using
descriptors from 0-4 based on the qualifiers for seven age bands,
namely 0-3, 3-6, 6-9, 9-12,12-18, 18-24 and 24-42 months. Each
activity is assessed by evaluating the performance of goal-specific
abilities, cognitive, gross-motor, fine-motor, language, socio-emotional,
play and activities of daily living (ADL). These DRSP activities address
the same developmental domains as the Bayley-Ill namely cognitive,
language, fine-motor and gross-motor development®. Consider the
“Hands in Midline" activity for the 3-to-6-month age band as an
example in
Figure 1 (below). The baby's head is on the mother's knees and his

bottom is against the mother's stomach, according to the description™
p1é

Develoemenml Resource Stimulation Pr'ogr'amme (DRSP) 3 - 6 Months

'd

Activity Position Description Outcomes Materials
3 Lies on back mother's lap Babies head on mothers' knees | Motor  stimulation: | Mug
: reach midline
“Hands to : and his bottom on hgr e - s
T =% stomach. Mother holds mug in |, £
midline »C = Cs . hand co-ordination
3 /o3 midline of baby. Baby reaches | yicual stimulation

with both hands to touch mug. | Sensory stimulation
Talk to baby while he watches | touch

. " ~ ditory stimulatio
your face - lip sounds: “ee”. [Audifory stimulation
"aa". “uh" Speech stimulation

! .
aa ‘ g Play stimulation

Figure 1 Excerpt from DRSP manual

The BCIC study established that early intervention using the DRSP
should focus on the strengths of a child with DS to reduce their
weaknesses®. This should be done with the family as an active partner
in the intervention process. The results of this study confirmed that the
DRSP, an early intervention programme specifically developed for
young children with DS, could be beneficial in improving
developmental outcomes. A further accomplishment of utilising the
DRSP at home is parent participation. Children with DS show resilience
to rise above the difficulties and challenges of their condition®. The study
confirmed that the DRSP is beneficial as a holistic approach for the
development of infants with DS younger than 42 months, and the
sustainability of DRSP intervention®.
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functional status of infants with disabilities, occupational therapy creates
a wide range of therapeutic interventions®.

The study presented aimed to obtain information on the impact of
early referral on the milestone development of infants with DS at the
BCIC and motivate the importance and value of early referrals
immediately after diagnosing infants with DS. Furthermore, to eliminate
the delays in early refer by healthcare professionals and promote a
practice of early refer for early intervention. .

METHODOLOGY

Study design and participants
A retrospective cross-sectional study design® > was conducted. The
clinical records (files) of all infants with DS aged birth to 30 months who




visited the BCIC from January 2010 to July 2023 were retrieved. The study
used convenient sampling method®, as the data collected was readily
available from the statistics kept on record at the BCIC.

The Bayley-lll evaluations of 87 infants, from their first visit at the BCIC
until the age of 24 months are reached by each infant, were captured
and presented in all analyses as scaled scores with a range from 1-19,
mean of ten and standard deviation of three®. The qualitative
description of scaled scores for children younger than 42 months is as
follows: Extremely Low (scaled score of 1-3), Borderline (scaled scores
of 4-5), Low Average (scaled scores of 6-7), Average (scaled scores of
8-12)®,

According to the clinical records, the evaluations used in this study
included the first visit of intervention and data of the following available
seven milestone development ages in months: 3-, 6-, 9-,12-, 16-, 18- and
more than 24-months. Even though there were more frequent visits to
the BCIC, only the statistics of the seven specific milestone development
ages were used. The DRSP was used at all visits, and the activities varied
due to the differences in ages of the participants.

Materials and Procedures

The Ethics Committee of the Faculty of Health Sciences of the University
of the Free State (UFS-HSD2023/0215/2609) approved the study.
Caregivers provided written consent for their children to participate in
the study.

The Bayley-III"® is considered a gold standard series of behavioural
assessments used to assess the developmental functioning of young
children using scaled scores. The Bayley-Ill compares the abilities of a
typically developed child to a normative age-matched sample of
children®®. The Bayley-Ill is the preferred assessment instrument at the
BCIC until present day and was also used for all developmental
evaluations for the duration of the study in 2013". The comprehensive
scaled test score identifies children's delays in their total development.

The Research Electronic Data Capture (REDCap) a web-based
software platform is secure and designed to support data capture for
research studies® was used to capture the patient evaluation data.

Variable Description

Scaled scores of the five developmental domains were recorded at the
first session and each of the seven milestone development ages (3-, 6-,
9-, 12-, 16-, 18- and more than 24-months). In all subsequent sections,
scores will refer to scaled scores. The following additional information
was captured: biological Sex (male or female), Referral (early or late),
Follow-up (frequent or infrequent). Referral was classified as early when

a child was referred before or at eight weeks (< 8 weeks), alternatively,
the referral was classified as late (>8 weeks). The frequency of follow-up
evaluation and intervention sessions was categorised into infrequent
follow-up if less than five evaluations and frequent for five or more
sessions. The classification of the Referral and Follow-up variables were
guided by the domain knowledge of the researcher.

Data Analysis

Descriptive statistics (sample size, mean, median and standard
deviation) and visualisations were included to present the exploratory
analysis of the data. To evaluate the developmental changes of the
infants in this longitudinal study, linear mixed-effects models were
applied in R statistical software, specifically, the R package?® ?. In each
model the following variables were included as fixed effects to model
the scaled scores (i.e. response variable): Age in months (first visit and 7
levels), Sex (2 levels), Follow-up (2 levels), Referral (2 levels), and the
interaction between Follow-up and Referral The repeated
measurements of the scaled scores of the infants over time at the
milestone development ages were included as a random factor in the
model. Further explanation of the variables is provided in the
subsequent section. In the models where significant interaction between
Referral and Follow-up occurs, the differences between the combined
levels (Frequent & Early, Frequent & Late, Infrequent & Early, Infrequent
& Late) were evaluated and not the main effects of each of these
variables. A significance level of 5% was used to determine whether
effects were significant or not, with a p-value smaller than 0.05 reflecting
a significant effect. The associated p-values are reported in brackets in
the results of each domain.

RESULTS

Descriptive overall summary

The ages of the infants on their first visit ranged from 2 to 61 weeks, with
29 infants (33%) in the early referral group (cf. Section 0) and 58 infants
(67%) in the late referral group with two to four follow-up intervention
and evaluation sessions. The descriptive statistics for the scaled scores
and milestone development age in months variables for the referral
groups are presented separately: early referral group (Table I, below)
and late referral group (Table II, page 4). The number of infants per
milestone development age for the respective referral groups is
recorded in the sample size row.

Table I Descriptive statistics for the developmental domains at each milestone development age for the early referral group

Milestone development age in months
First Visit 3/12 6/12 9/12 1212 16/12 18/12 (24-32)12
Sample size (n) 29 24 23 16 16 n n 13
Cognitive
Mean 8.41 10.3 9.43 1.1 10.8 1.5 1.1 9.62
Median 8 10 10 n 10 12 L 10
Standard deviation 1.35 233 31 3.56 351 3.47 3.67 257
Receptive language
Mean 8.93 10.7 10.6 12.2 1.9 121 12 10.3
Median 9 10 10 14 13 12 n 10
Standard deviation 1.69 1.81 3.31 3.21 3.56 277 214 243
Expressive language
Mean 91 1 1 121 1.1 10.7 10.5 8.62
Median 9 1 i 13 12 10 10 8
Standard deviation 168 1.9 333 318 3.03 2.41 23 1.85
Fine motor
Mean 9.14 1.1 922 M1 10.4 10.6 15 10.4
Median 9 1 10 1 10.5 10 12 10
Standard deviation 1.73 222 2.89 4.02 322 3.26 342 3.57
Gross motor
Mean 9.79 12 93 7.69 6.44 6.82 6.91 492
Median 10 1 10 8 6.5 7 7 8
Standard deviation 1.35 1.87 3.76 233 216 1.47 1.87 2.99

SA Journal of Occupational Therapy

Volume 55, Number 3, December 2025 3



Table Il Descriptive statistics for the developmental domains at each milestone development age for the late referral group

Milestone development age in months
First Visit 3/12 6/12 9/12 12/12 16/12 18/12 (24-32)112
Sample size (n) 58 25 22 25 25 22 31 34
Cogpnitive
Mean 6.17 6.52 7.64 76 7.24 7.55 7 5.85
Median 6 7 75 8 7 7 7 6
Standard deviation 2.52 2.52 2.68 3.96 3.96 3.78 3.49 2.63
Receptive language
Mean 6.9 712 8.73 8.72 8.4 8.32 8 6.74
Median 7 8 8 9 9 8.5 8 7
Standard deviation 2.34 2.6 2.98 421 3.64 3.26 267 1.78
Expressive language
Mean 722 7.64 9.09 9 7.76 8 7.39 574
Median 7 7 9 9 8 8 7 5.5
Standard deviation 215 2.33 271 3.21 343 2.69 2.51 175
Fine motor
Mean 6.5 7.48 6.95 756 7.28 8.36 719 6.29
Median 7 8 7 9 74 8 7 6
Standard deviation 2.9 2.37 2.87 431 3.89 3.46 3.37 232
Gross motor
Mean 6.47 8.56 7.82 5.6 4.64 486 484 462
Median 7 9 8 6 4 5 5 5
Standard deviation 3.21 274 2.81 3.15 2.98 32 2.99 247
Cognitive domain
differences (p = 0.05).
In the cognitive domain there were significant statistical differences Figure 2 (below) presents the means and error bars with one
between the levels of Milestone development (0.0003), Follow-up standard deviation around the mean for the separate referral times
(0.0005) and Referral (0.0002). For the interaction between Follow- (early and late).
up and Referral (0. 1946) and Sex (0. 7417) there were insignificant
15 — — - -
4
S e T— + T -,
g 10 - - ! T
‘:% E -1 » = ~
L i
5 p—
=  Early - -
L] Late
0 — Typical
| | | | | | | |
qﬁe} ,bﬁl ,&m'l q\ﬂf {1}"‘1 Nﬂﬂr Nﬁ{lr r?;ﬂmrl-

Milestone Development Age

Figure 2 Cognitive scaled scores per milestone development age: separated by referral.

The grey dotted line in Figure 2 indicates the typical development scaled
score at 10", This line aids in the visual interpretation to understand the
difference between the expected typical scaled scores compared to the
scaled scores observed in this study. The scores of the infants are not
explicitly compared to the expected typical scaled score in the analysis.

Language domains

Receptive language domain
In the receptive language domain, there were significant differences
(p < 0.05) for Milestone development ages (< 0.001) and significant

interaction between Referral and Follow-up (0.0492). There were
insignificant statistical differences (p = 0.05) between biological Sex
(0.4515).

The descriptive statistics for the combined levels of Referral and Follow-
up for the receptive language domain presented in Table Il (page 5),
confirmed that the combination of frequent follow-up sessions and early
referral resulted in the highest overall mean score of 12.3.
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Table 1l Descriptive statistics presenting overall milestone development assessments for the levels of interaction between
Referral and Follow-up for receptive language

Levels n Mean Median Sta':'d?rd
deviation
Frequent_Early 1 123 12 229
Referral and* Fi t Laf 8 849 9 2.66
Follow-up for requent_rate ' '
receptive Infrequent_Early 18 8.86 9 218
language
Infrequent_Late 50 746 7 299
15—
3 2 T T - .
8 7 .
o 10 o §7 $ ) R
Q _/—,'/- “«~___?_‘ 4 ,:_7—’—?“7 f_" H et 4 =S i 3 e
8 { ' 1 e L Y
(%) ; o 1 B 4
5 & - -_--— —-—
= Freq_Early A |nfreq_Early
o ® Freq_Late + Infreq_Late
oy Y Y Y o/ 2 9 !
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Milestone Development Age

Figure 3: Receptive language scaled scores per milestone development: separated by referral and follow-up combination. Frequent
follow-up and early referral (Freq_Early); Frequent follow-up and late referral (Freq_Late); Infrequent follow-up and early referral
(Infreq_Early); Infrequent follow-up and late referral (Infreq_Late)

Expressive I?nguage domain ) o , and Referral (0.0002). There was no significant difference observed for
The expressive language domain resulted in significant differences (p < : .
. Sex (0.5047) and the interaction between Follow-up and Referral
0.05) for Milestone development ages (< 0.001), Follow-up (0.0001) (0.0574)
15 — - -
4 2 it
$ ' * y 5
- 10 — { . - 1
D
[+ % 4
0o li L Y [} 4 ]
5 — = .
2] Early 2
o Late
o — Typical
\l | | I 1 | | |
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Milestone Development Age

Figure 4: Expressive language scaled scores per milestone development: separated by referral.

Fine m'otor domain . e . Referral (0.0001). There were insignificant effects (p = 0.05) for Sex
In the fine motor domain, there were significant differences (p < (0.8065) and the interaction between Follow-up and Referral
0.05) for Milestone development ages (0.0019), Follow-up (0' 1707)

(0.0019) and
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Figure 5: Fine motor scaled scores per milestone development: separated by referral.

Gross motor domain
In the gross motor domain, there were significant differences
(p<0.05) for Milestone development ages (<0.001), Follow-up

(0.0462) and Referral (0.0002). There were insignificant effects
(p=0.05) for Sex (0.3302) and interaction between Referral and
Follow-up (0.1915).
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Figure 6: Gross motor scaled scores per milestone development: separated by referral.

DISCUSSION

The aim of the study was achieved in that the developmental
progression across all five developmental domains and the effect of
various factors on the development of this sample of infants with DS was
generated. Similar interpretations of the mixed linear model were
obtained for the cognitive, expressive language and fine motor with
statistically significant differences for Follow-up, Referral and Milestone
development ages. In each of these domains, it was established that
there were significant negative differences between the two early and
late Referral, which indicates that infants with late referral dates have
significantly lower scaled scores than infants who started intervention
earlier. Similarly, significant negative differences between frequent and
infrequent follow-up consultations, confirm that infants benefit from
regular follow-up sessions as the scaled scores of these infants are
significantly higher than those who have infrequent consultations.

The differences between the scores captured at the seven milestone
development ages compared to the score at the first visit were unique
for each of the developmental domains and will be discussed separately.
This will be followed by discussion of the gross motor domain and
receptive language domains, respectively.
positive and novel impact of the DRSP.

& Volume 55, Number 3, December 2025

Cognitive domain

In all cases the scaled scores captured at the milestone development
ages were higher than the score at the first visit with significant
differences occurring for the 3-, 9-, 12-, 16- and 18- month milestone
developments, as presented in Figure 2 (page 9). There was no
significant difference between the scores at the first visit compared to 6-
months and beyond 24-months. Therefore, cognitive development
showed an increase in scores during the first milestone development,
followed by a stabilisation and a slight decrease over time. During the 6-
month milestone development, there was a decrease in the scores for
early referrals. A study by Zuccarini et al. provides new evidence on the
intradomain relationships®. A 6-month infant needs good postural
control for sitting without support, which is a prerequisite for goal-
oriented behaviours, such as reaching for objects. Exploring and learning
the characteristics of objects contribute to cognitive development. In this
current study the gross motor domain showed a decline in scores at 6
months which could have influenced the development in the cognitive
domain. Neuroimaging studies have shown that several cognitive and
motor tasks require the activation of the same neural areas such as the
dorsolateral prefrontal cortex and cerebellum?®. This may suggest that
motor and cognitive skills involve the same underlying neural system

and should not be studied in isolation. Zuccarini et al. found correlations
between cognitive and fine motor development scores at 6 months and

SA Journal of Occupational Therapy



12 months?®, which was also observed in this study. However, at the 16-
month milestone development, there is an incline in the score for the
early referral group. The incline of scores are contradictory to the
literature on DS children with developmental delays, as it is typically
predicted that an overall decline of developmental scores occur”. This
incline may be due to the positive involvement of parents in a
stimulating environment®. The decline in the 24-months and older
corresponds with the literature, in which there is a typical decline in the
cognitive development® *°. However, the higher scaled scores of the
early referral group show the positive and novel impact of the DRSP.

Receptive language domain

The linear model indicated that the scores recorded at subsequent
follow-up sessions were higher than the first visit, with significant
differences observed for the 3-, 6-, 9-, 12-, 16- and 18- month milestone
development ages.

Due to the significant interaction between Referral and Follow-up,
the combined means are compared in Table Ill (page 5). There are slight
differences between the other levels with a marginally higher mean for
the infrequent follow-up and early referral group, which could indicate
that early referral had an advantage and enabled children to catch up,
albeit not significantly different from the other levels (Freq_Late,
Infreq_Early, Infreq_Late).

Figure 3 (page 5) emphasises the importance of the combination of
early referral and frequent follow-up sessions, as all solid squares
(Freq_Early) are clearly separated from the other three groups and
children perform above the typical development score 0f 10, as indicated
by the grey dotted line. At the 9-month milestone development, the
early referral group with infrequent follow-up sessions declined when
compared to the late referral group with frequent follow-up sessions.
This, however, changes from the 18-month milestone development
assessment onwards resulting in a higher overall scaled score for the
infants in the early referral group. This shows that even with infrequent
follow-up sessions, early referral enables the children to ‘catch-up’ over
time. In a study by Schworer et al’' it was found that early social
communication may benefit infants with DS.

Expressive language domain

The scaled scores were significantly more at milestone development
ages 3-, 6-, 9- and 12-months when compared to the first visit scores (cf.
Figure 4, page 5). For this domain, the 18-month and older milestone
developments are not significantly different from the first visit scores,
with positive significant effects observed for the other milestone
development assessments compared to the first visit. Even though the
DRSP affords the parent / caregiver with home stimulation activities and
this assists the baby with DS to improve in this domain, a decline was
still observed®. During DRSP intervention sessions language skills are
part of the holistic approach. The more “quiet” parents are taught by a
technique of Responsive Teaching which involves active social
communication between parent and baby, for example, reading story
books to children® Overall, a decline in scores is observed from the 12-
month milestone development and is expected for children with DS*.

Fine motor domain

There was a significant positive impact on the scores for milestone
development assessments at 3-, 9- and 18-months compared to the first
visit (cf. Figure 5, page 6). Furthermore, a clear significant separation is
observed between the means of the early and late referral groups. At 6-
month milestone development, there is a decrease in the scores. This
tendency was also observed in the cognitive domain (Figure 2, page 9).
This might reflect that more skills such as postural control are required
to perform tasks at this milestone development assessment. An incline
for the early referral group was observed at the 18-month milestone
development which is not typical for children with DS* This confirms

SA Journal of Occupational Therapy

that the DRSP approach with numerous bilateral hand activities had a
positive impact on fine motor development of infants with DS.

Gross motor domain

The gross motor scaled scores (cf. Figure 6, page 6) did not follow similar
trends as observed for the other developmental domains. A significant
decline in the scaled scores was observed at the subsequent milestone
development assessments compared to the first visit from 9-months
onwards. There was, however, a significant positive difference between
the first visit and 3-month milestone development. There was also no
significant difference between the interaction of Referral and Follow-up.
However, the scaled scores of the early referral group were significantly
higher than those of the late referral group. Even with the expected
decline in the gross motor scores for children with DS the early referral
group performed significantly better than the late referral group. This
may be a reflection of the DRSP activities and active parent
participation®. The slight increase at 24 to 32 months for the early
referral group could also be an effect of participation in the DRSP. In both
motor domains (fine- and gross motor) there is an increase in the 3-
month scaled scores (cf. Figure 5, Figure 6, page 6). This tendency of a
positive correlation between motor development and physical activity
of infants with DS and fine motor skills was also described in a study by
Hauck et al*%. Infants that are more active at 2- or 3-months achieved
several prone and sitting skills earlier*.

The motor delay is due to structural differences in the brain, like a
reduction in the volume of grey and white matter of the cerebellum,
frontal lobes, parietal lobes, corpus callosum, and hippocampus, along
with a delay in central and peripheral neural myelination. These
structural changes, various neuromuscular and musculoskeletal may
show differences in children and adolescents with DS. Among children
with DS defects in the cerebrum, corpus callosum, cerebellum, and
brainstem could be a reason for the significant developmental delay**
3 At the 12-month milestone development, typically developing
children should stand and start walking according to Bayley Scales-III".

The long-term effect of early referral on milestone development in
the main domains of development is apparent. This is contradictory to
the literature that claims that the motor milestone developments of
infants with DS are two times longer than typically developing children.
An example is independent sitting for an infant with DS only at 18-
months, whereas infants with DS following the DRSP sits at 8-10
months*,

LIMITATIONS

The reason for a lack of follow-up sessions was not investigated, but it
may be attributed to sociodemographic circumstances such as long
distances to visit the BCIC. Furthermore, the underlying medical
conditions and co-morbidities apart from DS were not taken into
consideration in this study.

CONCLUSION

Significant differences between scaled scores at the milestone
development ages when compared to the scores at first visits, confirmed
the positive impact of early referral on the development of children with
DS. Additionally, frequent follow-up sessions play an important role in
promoting development of infants with DS. At the first visit the scaled
scores of the infants were comparable, but with infrequent follow-up
sessions, the separation between the follow-up groups increased with
frequent follow-up sessions resulting in higher scores., The results from
this study suggest that infants with DS should be referred for early
intervention to an occupational therapist before eight weeks.

Overall, this study shows that early referral and frequency of follow-
up sessions have a positive effect on milestone development. The
authors believe that this effect was evident because the infants were
evaluated over time in this longitudinal study. Continued
developmental monitoring and early referral of infants with DS to
achieve desired results in development milestones® is recommended.

Volume 55, Number 3, December 2025 7



Emphasis is placed on the results of the cognitive and fine motor
domains, in which most milestone development scores of early referred
infants with DS were above typical development scores. This confirmed
inter-domain relationships, because domains do not exist in isolation
and may influence each other positively.

This study echoes the views of Chan et al* that the early years
provide a unique opportunity for children to reach their potential. This
study provided further evidence of the impact of early referral, which is
essential for a successful developmental journey of children with DS.
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