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Background. Literature suggests an increasing prevalence of developmental disabilities, and specifically of conditions such as autism and
attention deficit/hyperactivity disorder. The resulting burden on paediatric neurodevelopmental services has not been described in the
South African setting.
Objective. To compare the demographic and diagnostic profile of new patients attending a neurodevelopmental service across two
12-month periods, after a change in referral pathway and the introduction of a secondary clinic.
Methods. We conducted a retrospective, descriptive cross-sectional folder review of new patients seen in the neurodevelopmental service
at Tygerberg Hospital in 2008/2009 and 2016.
Results. The number of new patients increased from 84 in 2008/2009 to 240 in 2016. In both periods the majority of patients were male.
The median (IQR) age decreased from 62 (31 - 92) months in 2008/2009 to 53 (37 - 67) months in 2016 (p=0.17). In 2008/2009 only one
patient was from the Khayelitsha health subdistrict compared with 49 (20.4%) in 2016, following the subdistrict’s addition to the hospital’s
drainage area in 2011. The number of patients referred by allied health professionals increased between the two periods (30.4% in 2016
v. 16.4% in 2008/2009). Cases of autism spectrum disorder (ASD) increased notably: from 10 (8.4%) in 2008/2009 to 84 (35%) in 2016.
Conclusion. The notable increase in neurodevelopmental referrals over the past 8 years cannot be fully explained by a regional population
increase or a change in referral pathway. The number of ASD cases has increased disproportionately, with important implications for health
and educational service planning.
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The World Health Organization estimates that between 2009 and
2015, almost 40% of under-fives in sub-Saharan Africa failed to reach
their developmental potential.[1] Cognitive development during early
childhood is a strong determinant of future scholastic outcome.
Limited research is available from low- and middle-income countries
regarding the prevalence of developmental disability or the ease of
access to neurodevelopmental services. In South Africa (SA), early
identification and access to assessment have long been noted as
problematic in ensuring timeous access to specialist clinics.[2] Late
detection and intervention in cases of developmental delay may
result in a child’s failure to achieve developmental potential and can
have adverse consequences for long-term quality of life.[3]
Universal childhood developmental surveillance is advocated in
SA. However, in reality, developmental surveillance relies on parental
concern being raised or careful observation by trained healthcare
workers, methods which have been shown to have a low sensitivity.[4]
Physicians reported insufficient time during clinic visits as the main
reason for not performing formal developmental screens.[5]
Two of the authors subjectively noted a rise in referrals to the
neurodevelopmental clinic (NDC) at Tygerberg Hospital over the last
5 years, and specifically of children with a final diagnosis of autism
spectrum disorder (ASD). Higher referral numbers may be attributed
to the increased use of the Road to Health booklet’s developmental
checklist, increased awareness around early childhood development as
part of the First 1000 Days campaign, and a health subdistrict with a
large under-18 population being added to the hospital’s drainage area.
We aimed to quantify the increase in referrals to the Tygerberg
neurodevelopmental service by comparing records across two
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12-month periods (2008/2009 and 2016) and describing the change
in the demographic and diagnostic profile of new patients.

Methods
Design

This study was a retrospective, descriptive cross-sectional folder
review, in which records were compared for two 12-month periods:
July 2008 - June 2009, and January - December 2016. Complete
data sets existed for both these periods, allowing for convenience
sampling.

Setting

The study was conducted at Tygerberg Hospital. The hospital serves
as the secondary referral centre for general paediatric services
for half of the Cape Town metropole, and as the tertiary referral
centre for neurodevelopmental services for half of the Western
Cape province. Historic drainage areas include the Northern,
Eastern, Winelands, Overberg and Tygerberg health subdistricts.
The Khayelitsha subdistrict (KSD) was added in 2011. (Khayelitsha
is a predominantly low-income area in the Western Cape, with half
of its population under the age of 18 years.[6]) Paediatric neurology
services have outreach programmes in the Northern, Eastern,
Winelands and Overberg subdistricts.
During the 2008/2009 period, there was a single tertiary referral
NDC, managed by an experienced developmental specialist. In 2012,
an additional NDC was established on the general specialist platform
at Tygerberg Hospital. This facility was initially established as an
early-access clinic for new referrals from primary care and to handle
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less complex cases; however, the number of new referrals to the tertiary
clinic resulted in the new second-level clinic dealing with the overflow
of Level 3 patients. Referral sources were therefore largely similar
for the two clinics, and included tertiary paediatric departments,
allied health professionals, district and primary healthcare facilities
and, occasionally, private paediatricians and general practitioners. In
2016, the secondary clinic was managed by a general paediatrician/
developmental specialist, whereas the tertiary clinic was managed by a
developmental specialist and a subspecialist trainee.

Participants

Basic demographic and diagnostic information was captured for
all new patients seen at either of the two clinics, as recorded in the
clinic databases. Any patient attending the clinic for the first time was
included. Patients attending the clinic for a follow-up visit or patients
with incomplete information were excluded.
The details of included patients were anonymised and transferred
to a spreadsheet. The information collected included demographic
data (date of birth, sex and health subdistrict), referral source and
diagnosis. Participants could have more than one diagnosis.
The diagnostic profile of a patient was assessed using the Molteno
Adapted Scale (MAS)[7,8] or standard criteria from the fourth or
fifth edition of the Diagnostic and Statistical Manual of Mental
Disorders (DSM).[9,10] The MAS is a screening tool widely used in
developmental services in the Western Cape to assess development in
four domains, namely gross motor skills, fine motor skills, language
development and personal/social development. It provides mental
age equivalents, which allow for subquotients to be calculated for
each domain, i.e. standardised scores (mental age/chronological
age x 100). The general developmental quotient (DQ) is the average
of the four subquotients. Children under 5 years with two or more
subquotients <80 were classified as having global developmental
delay, whereas those 5 years and older were classified as having
mild (DQ 51 - 70), moderate (DQ 31 - 50) or severe (DQ ≤30)
intellectual disability. ASD, attention deficit/hyperactivity disorder,
developmental language and co-ordination disorders and specific
learning disabilities were diagnosed based on DSM IV[9] criteria
in 2008/2009 and DSM V[10] criteria in 2016. Trisomy 21 and

other genetic conditions were confirmed by genetic testing, when
possible, or diagnosed based on a strong clinical suspicion despite
negative genetic testing. Diagnosis of fetal alcohol syndrome,
myelomeningocoele or cerebral palsy was based on the presence of
clinical features and neuroimaging, where indicated.

Statistical analysis

Statistical analysis was performed using Stata version 14. Descriptive
statistics for measured data included medians and interquartile
ranges (IQRs) as data were not normally distributed. Frequencies
and percentages were calculated based on the total number of
participants, as many patients had more than one diagnosis, and
are reported as categorical data. A significance level of p<0.05 was
used, while 95% confidence intervals (CIs) were reported as needed.
Groups were compared using Wilcoxon sum rank tests for measured
data, while Fisher’s exact test was used for categorical data.[11]

Ethical considerations

The study was approved by the Health Research Ethics Committee
of Stellenbosch University (ref. no. U16/10/026). Individual consent
from patients was not obtained owing to the retrospective nature
of the study. A waiver of consent was obtained from the Health
Research Ethics Committee.

Results

For the 2008/2009 study period, 525 patients were seen at the NDC,
of whom 84 were new. For the 2016 study period, 998 patients were
seen, of whom 240 were new.
The demographic characteristics of the two groups are outlined
in Table 1. In both study periods, the majority of participants were
male. The median (IQR) age of first presentation decreased from
62 (31 - 92) months in 2008/2009 to 53 (37 - 67) months in 2016
(p=0.17). Similarly, for both periods the majority of participants
were from the Tygerberg subdistrict, but the proportion decreased
markedly in 2016 (59.5% v. 36.7%). This was largely due to a
substantial increase in referrals from the KSD (n=49; 20.4%).
The majority of participants were referred from within Tygerberg
Hospital. However, in the 2016 group, 30.4% of referrals came from

Table 1. Demographic profile of new patients attending the neurodevelopmental clinic during the two study periods
2008/2009 (N=84)
2016 (N=240)
p-value
Gender, n (%)
Male
Female
Age (months), median (IQR)
Health subdistrict, n (%)
Northern
Eastern
Tygerberg
Khayelitsha
Outside Cape Town metro
Metro West
Unknown
Referral source, n (%)
Tygerberg Hospital
District hospital
Primary healthcare facility
Occupational therapist or physiotherapist
Speech, language and hearing therapist
Other or unknown

59 (70.2)
25 (29.8)
62 (31 - 92)

160 (66.7)
80 (33.3)
53 (37 - 67)

6 (7.1)
16 (19.1)
50 (59.5)
1 (1.2)
8 (9.5)
3 (3.6)
0 (0.0)

20 (8.3)
47 (19.6)
88 (36.7)
49 (20.4)
15 (6.2)
11 (4.6)
10 (4.2)

33 (39.3)
16 (19.1)
6 (7.1)
2 (2.4)
12 (14.3)
15 (17.8)

96 (40.0)
25 (10.4)
13 (5.4)
32 (13.3)
41 (17.1)
33 (13.8)

IQR = interquartile range.
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Discussion

Early detection and intervention are known to be beneficial in
children with developmental problems. Even in low-income settings,
children who received early childhood intervention had better
educational and social outcomes than those with less extensive
intervention.[12] Therefore, effective universal developmental
screening and early access to assessment and intervention are
important. Internationally, studies have shown the median first age
of presentation to decrease from 56 months to 36 months over a
10-year period.[13] In our study, the median age of first presentation
decreased by 9 months (to 53 months) over the full period; this is
still late by international standards. Increased awareness and earlier
identification of developmental problems may have contributed to

this decrease, but it may also be partly explained by the NDC starting
to divert children in mainstream schools to the newly formed
learner-support teams instituted by the Western Cape Department
of Education in the time between the two study periods. This would
also explain the lack of specific learning disabilities in the 2016
cohort (Table 2).
The median age of ASD diagnosis decreased by 12.5 months
over the two periods. This may represent a real reduction, as the
majority of the ASD patients were below schoolgoing age and were
also unlikely to have been in mainstream schooling owing to their
disability. Therefore, this group would have been unaffected by the
NDC policy change to divert children already in school. The reasons
for this reduction require further investigation.
The results show that both early identification and early access
to assessment and intervention remain significant challenges in our
90

2008/2009

80
Number of patients, %

allied health professionals as opposed to 16.7% in 2008/2009. A
decrease in referrals from healthcare professionals at district and
primary healthcare facilities was seen.
A total of 23 diagnostic categories were identified. Table 2
represents the diagnostic profile over the two study periods. Fig. 1
depicts the most notable changes in the diagnostic profile.
The number of children diagnosed with ASD increased from 10
(11%) in 2008/2009 to 84 (35%) in 2016.
Table 3 compares the demographic profiles of new ASD patients
across the two study periods. The median (IQR) age of first
presentation was 65.5 (45 - 71) months and 53 (42 - 68) months in
the 2008/2009 and 2016 study periods, respectively (p=0.39). The
majority of these patients (76%) were male. In 2008/2009, half of the
participants were from the Tygerberg health subdistrict. The 2016
study group was more evenly distributed, with 21.3% of participants
(n=18) from the KSD. In the 2016 study group, more than 50% of
patients ultimately diagnosed with ASD were referred either from
Tygerberg Hospital or by speech, language and hearing therapists
(SLHTs).

2016
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ASD = autism spectrum disorder; GDD = global development delay;
LD = learning disability; ID = intellectual disability (mild, moderate and severe combined).

Fig. 1. Most noteworthy changes in the diagnostic categories over the two study
periods.

Table 2. Diagnostic profile of new patients attending the neurodevelopmental clinic during the two study periods
2016 (N=240)
2008/2009
Diagnosis, n (% )
(N=84)
Level 2 clinic
Level 3 clinic
Both clinics
Cerebral palsy
Behavioural problems
Moderate intellectual disability
Severe intellectual disability
Specific learning disability
Global developmental delay
Mild intellectual disability
Epilepsy
Autism spectrum disorder
Attention deficit/hyperactivity disorder
Developmental language disorder
Other
Normal child
Developmental co-ordination disorder
Other genetic disorders
Visual impairment
Isolated fine motor delay
Environmental cause for delay
Hearing impairment
Myelomeningocoele
Trisomy 21
Isolated gross motor delay
Fetal alcohol syndrome disorder

21 (25.0)
15 (17.9)
14 (16.7)
12 (14.3)
12 (14.3)
12 (14.3)
11 (13.1)
11 (13.1)
10 (11.9)
9 (10.7)
4 (4.8)
4 (4.8)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
2 (2.4)
1 (1.2)
1 (1.2)
0 (0.0)
0 (0.0)
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11 (16.4)
0 (0.0)
4 (6.0)
1 (1.5)
0 (0.0)
12 (17.9)
8 (11.9)
8 (11.9)
15 (22.4)
3 (4.5)
3 (4.5)
2 (3.0)
4 (6.0)
0 (0.0)
1 (1.5)
0 (0.0)
1 (1.5)
0 (0.0)
3 (4.5)
0 (0.0)
2 (3.0)
0 (0.0)
3 (4.5)
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16 (10.3)
2 (1.3)
3 (1.9)
6 (3.8)
0 (0.0)
51 (32.7)
1 (0.6)
6 (3.8)
69 (44.2)
3 (1.9)
7 (4.5)
0 (0.0)
1 (0.6)
0 (0.0)
2 (1.3)
1 (0.6)
0 (0.0)
1 (0.6)
7 (4.5)
1 (0.6)
11 (7.0)
1 (0.5)
1 (0.6)

27 (11.3)
2 (0.8)
7 (2.9)
7 (2.9)
0 (0.0)
63 (26.3)
9 (3.3)
14 (5.8)
84 (35.0)
6 (2.5)
10 (4.2)
2 (0.8)
5 (2.1)
0 (0.0)
3 (1.3)
1 (0.4)
1 (0.4)
1 (0.4)
10 (4.2)
1 (0.4)
13 (5.4)
1 (0.4)
4 (1.7)
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Table 3. Demographic profile of patients diagnosed with autism spectrum disorder during the two study periods
2008/2009 (N=10)
2016 (N=84)
p-value
Gender, n (%)
Male
Female
Age (months), median (IQR)
Health sub-district, n (%)
Northern
Eastern
Tygerberg
Khayelitsha
Outside Cape Town metro
Metro West
Unknown
Referral source, n (%)
Tygerberg Hospital
District hospital
Primary healthcare facility
Occupational therapist or physiotherapist
Speech, language and hearing therapist
Unknown

9 (90.0)
1 (10.0)
66 (45 - 71)

62 (73.8)
22 (26.2)
53 (42 - 68)

1 (10.0)
1 (10.0)
5 (50.0)
0 (0.0)
2 (20.0)
1 (10.0)
0 (0.0)

7 (8.3)
12 (14.3)
33 (39.3)
18 (21.4)
8 (9.5)
3 (3.6)
3 (3.6)

1 (10.0)
4 (40.0)
0 (0.0)
1 (10.0)
3 (30.0)
1 (10.0)

23 (27.4)
9 (10.7)
4 (4.8)
9 (10.7)
23 (27.4)
16 (19.0)

setting, despite the secondary clinic, originally intended to filter
referrals to the overburdened tertiary NDC, substantially increasing
capacity for new referrals.
Over the two study periods, the number of new patients presenting
at the NDC increased threefold. This may be explained, in part,
by the addition of the secondary clinic, but waiting times at both
clinics remained excessively long despite the increased capacity. A
mere increase in population size cannot explain the large increase
in referrals; over the two study periods, the provincial under14 population increased by about 13%,[14,15] whereas the study
population increased by 35% between 2008/2009 and 2016. Improved
developmental screening or increased awareness of developmental
problems in childhood due to government health programmes such
as the First 1000 Days campaign may also have played a part.[16]
Although this was not a prevalence study, our findings do raise
the question of whether similar trends with regard to developmental
disability prevalence are seen in SA as internationally. The Centers
for Disease Control and Prevention estimates that 17% of children
between 0 and 18 years of age have a developmental disorder.[17]
International studies have shown an increasing prevalence in all
developmental disabilities in the last decade.[18] New studies to
determine the prevalence of developmental disability in SA need
to be conducted to accurately determine the need for diagnostic,
therapeutic and support services.
Our study has shown a large increase in the number of children
diagnosed with ASD. International prevalence of ASD has generally
increased, although figures vary among studies. In the US, for
example, ASD prevalence has increased from 11 per 1 000 children
in 2008[19] to 14.6 per 1 000 children in 2012.[20] A meta-analysis of
global ASD prevalence suggests a prevalence of 7.6 per 1 000.[21]
Autism South Africa estimates that 1 in 68 SA children are born with
autism; however, no peer-reviewed local epidemiological studies on
ASD are available. Factors cited for the increasing prevalence include
changes in diagnostic criteria, growing awareness among parents
and healthcare workers and the development of specialist services.[22]
The rising ASD prevalence has also been ascribed to diagnostic
substitution; this has been linked to the decreasing prevalence of
intellectual disabilities and learning disabilities.[23]
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Our study revealed a nearly fourfold increase in participants
diagnosed with global developmental delay. The underlying factors
require further investigation. The shift in the median age of first
presentation over the two study periods – from older than 5 years to
younger than 5 years – has likely contributed to and could explain
the concomitant reduction in diagnosis of intellectual disability.
There was a notable increase in the number of referrals from the
tertiary hospital (1 v. 23) between the two study periods. Our study
did not specifically look into the reason for this, but an increasing
awareness of the developmental clinic service and easier access to
the clinic by telephone or internal mail could have contributed. We
also noted a substantial increase in referrals from SLHTs in the two
periods (12 v. 41 in 2008/2009 and 2016, respectively). This may be
due to the increasing accessibility of SLHTs in the primary healthcare
system as a result of the Ideal Clinic programme, which was launched
in 2013 and aims to ensure the presence of allied health professionals
at primary healthcare facilities.[24] Children seen by SLHTs and
identified as having significant language or developmental delay are
likely to be referred directly to the NDC for further assessment.
In both study periods, the largest proportion of referrals originated
from the Tygerberg health subdistrict, which could be due to the
NDC being situated in this subdistrict. Tygerberg Hospital also
provides a secondary service to residents of the Tygerberg health
subdistrict. Patients residing in health subdistricts outside the metro
areas made up the smallest proportion of the referrals, potentially
pointing to a lack of screening for developmental disability in rural
areas. However, two rural areas that form part of the Tygerberg NDC
drainage area have access to paediatric neurologists through outreach
programmes, which probably obviates the need for referring patients
to the NDC at Tygerberg Hospital.
Incorporating the KSD in the tertiary hospital’s drainage area
in 2011, between the two study periods, certainly contributed to
the large increase in referrals to the NDC. The KSD represents
a predominantly black population. US prevalence studies have
shown a narrowing in the gap between white and black children
diagnosed with ASD.[25] Although race was not captured, our data
suggest that ASD may be increasingly recognised in the black
African population.
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Study limitations

The inclusion of patients into the study was dependent on patient
data being correctly entered into the clinic statistics sheets. Records
of aetiological and comorbid conditions using ICD 10 coding were
thought to be incomplete. We did not distinguish whether allied
health professionals were practising at primary, secondary or tertiary
facilities, which would have assisted in determining whether the
referral pathway was changing from primary healthcare. This was a
convenience sample at a single hospital and referral centre and the
results may therefore not be generalisable to elsewhere in the SA
context.

Conclusion

There has been a notable increase in neurodevelopmental referrals
to the Tygerberg NDC over the past 8 years, which cannot be fully
explained by a change in referral areas or increasing population
size. The number of children diagnosed with ASD has increased
disproportionately, and especially in the black population, as
evidenced by the increased number of children with ASD from the
KSD. The reasons for this trend require further investigation.
The findings from our study have important implications for
planning of diagnostic, therapeutic, educational and support
services. The addition of the secondary clinic increased the capacity
for attending to new developmental referrals, but did not notably
improve waiting times or streamline referrals to the tertiary clinic,
probably owing to an increasing prevalence of developmental
problems.
Given how common childhood developmental problems are,
undergraduate and postgraduate curricula for medical, nursing and
allied health professionals need to be critically examined to facilitate
early detection and intervention of childhood developmental
problems and so that an undue burden is not placed on limited
tertiary diagnostic services. The management of chronic health
conditions in children remains a problem in our current healthcare
system, highlighted by this vulnerable population.
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