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The first years of a child’s life are critical - it is at this stage 
that children develop the foundation of their cognitive, social, 
emotional and physical skills. Cognitive development is particularly 
important during the early years as 90% of a child’s critical brain 
development happens by the age of 5 years. Children develop skills 
in attention, conceptualisation and memory, visual-motor, as well as 
logic and reasoning skills.[1] These skills are important for reading, 
learning, thinking and problem solving. Several studies link early 
childhood development to adult health and wellbeing.[2] Children 
who reach their full developmental potential are likely to have 
better educational outcomes and increased earnings in adulthood.[3] 
However, >200 million children globally are at risk of not achieving 
their full developmental potential owing to multiple factors, including 
poverty, poor health and access to healthcare, malnutrition, HIV 
and low levels of home stimulation.[1] Many of these children reside 
in South Africa (SA); according to recent statistics, half of children 
under 4 years (50.2%) in SA are not attending any early childhood 
development programme and therefore do not have access to adequate 
stimulation.[4] HIV infection and exposure are of particular concern 
as SA has the highest number of people living with HIV in the world, 
with an  estimated 7.8 million people in SA living with HIV in 2020.[5] 
There is evidence to suggest that children born from mothers who are 
HIV-positive are likely to experience developmental delays in language, 

motor, and cognitive development.[6-10] A systematic review of studies 
on the effects of HIV on child development reported detrimental 
effects of HIV infection on neurocognitive development of children.[11] 
Developmental deficits were identified in the areas of cognition, fine 
and gross motor development as well as receptive and expressive 
language development. If not addressed, these developmental delays 
can persist throughout childhood into adulthood. 

The Bright Start programme
The Bright Start programme was implemented in Crossroads, 
a peri-urban community outside Cape Town, where poverty, 
unemployment and HIV are rife. Caregivers of children exposed to 
HIV received training on how to play with specific toys and games 
with children (under 5 years) in their care to stimulate cognitive 
and motor skills development. The pilot project, which included 
caregiver training, took place between May and September 2019 
over 8 sessions (every second week). The two-week period between 
sessions allowed time for caregivers to practice the play with their 
child/children with a specific toy before moving onto the next toy, 
which was introduced during the following session. The present 
paper reports on the baseline assessment of the participating 
caregivers’ children’s development relative to age, using the Ages and 
Stages Questionnaire 3 (ASQ-3).[12] 
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Methods
Participants
Caregivers of children between 2 and 5 years of age were recruited 
from the Crossroads Clinic. The clinic provides primary health care 
and includes a large paediatric HIV and antiretroviral therapy (ART) 
centre. Criteria for inclusion of caregivers as participants were: (i) 
had to be parents, relatives or any household member who spent 
time with/ looked after the child during the day; (ii) children had 
to be between the ages of 2 and 5 years; (iii) resident in the greater 
Nyanga area; (iv) access healthcare services at the Crossroads 2 
clinic; and (v) be available and willing to attend all sessions. 

Instrument
The ASQ-3 is a developmental screening tool for children between 
2 and 60 months of age. The tool consists of 21 questionnaires, 
one for each age group from 2 months to 60 months and each 
questionnaire has 30 items to assess developmental milestones in 
five key domains, i.e. communication, gross-motor, fine-motor, 
problem-solving and personal-social developmental skills. The 
responses for items are ‘yes’, ‘sometimes’ and ‘not yet’ and scored as 
10, 5, and 0, respectively. The maximum score for each domain is 60. 
The ASQ-3 has well-established psychometric properties as several 
studies have confirmed its test-retest reliability, validity, sensitivity 
and internal consistency.[12-15] Furthermore, the feasibility of the 
tool for use among South African children has been established.[13] 
It is a low-cost developmental screening tool designed for universal 
application.[14] 

Ethics
Ethics approval for the study was obtained from the Biomedical 
Research Ethics Committee of the University of the Western Cape 
(ref. no. BM19/3/14). Written informed consent was obtained 
from all participants. Consent to recruit caregiver-child dyads was 
obtained from Crossroads 2 clinic and 90 caregiver-child dyads 
were recruited. Prior to commencement of toy sessions, a baseline 
survey was conducted using the ASQ-3 for children aged 24, 36, 
48 and 60 months in May 2019. Similar to other studies in groups 
with low literacy levels,[15] trained facilitators supported the self-
assessment. Facilitators explained the ASQ-3 step-by-step by talking 
the caregivers through each question. 

Data analysis
Raw data were entered into Microsoft Excel (Microsoft Corporation, 
USA) and screened for errors and missing values. Domain scores 
were calculated using the ASQ-3 score key. Data were then coded 
into the intervals using the SA cut off scores. Developmental delay 
within age-appropriate categories (24, 36, 48 and 60 months) was 
analysed for each of the five domains. Descriptive analysis for all the 
domains was also conducted. Chi-square statistics were calculated 
for each domain using SPSS version 24 (IBM Corp., USA). A p-value 
<0.05 was considered statistically significant. 

Results
Overall, 141 caregiver-child dyads participated in the survey, 
including 90 children in the programme and 51 siblings. After 
cleaning, 2 questionnaires were eliminated owing to errors. A total 
of 139 children were included in the study. Children were grouped 
into four age groups: (i) 24 months for children between 24 and 
35 months; (ii) 36 months for children between 36 and 47 months; 
(iii) 48 months for children between 48 and 59 months; and 
(iv) 60 months for children between 60 and 66 months. There were 
40, 24, 41 and 34 children in the 24-, 36-, 48- and 60-months age 

groups, respectively. 
Table  1 presents the demographic characteristics of the 90 

caregiver-child dyads. Only two caregivers were male; the remainder 
(98%) were female. The participating caregivers reported that 
70% of the biological mothers of the children were HIV-positive. 
There was an equal distribution in sex of the index children in 
the study (females 53% and males 47%). Just under a fifth (18%) 
of index children were reported to be HIV-positive. However, 
in the subsequent administration of the assessment of children’s 
development relative to age, the caregiver respondents reported for 
an additional 51 siblings who were in their care, as well as the index 
children for which they entered the programme, resulting in a total 
of 141 child responses.

Caregivers’ responses to the ASQ-3 questionnaire are shown in 
Table 2. 

Almost two-thirds (64%) of children in the study were reported 
to have delays in at least one developmental area, as shown in 
Fig.  1. The most common delay across all age groups was in the 
development of fine-motor skills. In the 24 months age group, 46% 
and 40% of children had reported delays in the development of 
fine-motor and problem-solving skills, respectively. More than half 
of the children in the 36- and 48-months age groups had similar 
developmental delays, i.e. 58% and 56%, respectively, while 46% 
of children in the 60 months age group had delays in fine-motor 
skills development. Children who were 60 months old were mostly 
on track in the fine-motor skills domain. There were significant 
differences in developmental delays across the age groups in the 
problem-solving (p=0.001) and personal-social domains (p=0.043) 
(Table 2). 

Communication
Overall, 82% of children had no communication concerns and only 
18% of children were reported as having some communication 
concerns. Most (88%) children who were 60 months old were 
reported as having no communication delays; whereas 27% of 
children who were 48 months of age were reported as having delays 
in the development of communication skills. 

Gross motor
Most participants indicated that there was ‘no concern’ regarding the 
gross-motor skills developmental area. More than two-thirds (70%) 
of all children in the study were reported as having no gross motor 
skills concerns. A third (34%) of children in the 60 months age group 

Table 1. Demographic characteristics of caregiver-child 
dyads in the Bright Start toy-based cognitive therapy 
programme (N=90)
Characteristic
Caregiver gender

Female 88 (98)
Male 2 (2)

Child’s gender
Female 48 (53)
Male 42 (47)

Mother’s HIV status
Positive 63 (70)
Negative 27 (30)

Child’s HIV status
Positive 16 (18)
Negative 74 (82)
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were reported as not having the appropriate gross motor functioning 
for their age. 

Fine motor
Fine-motor skills developmental delays were concerning as the 
number of children reported to have concerns increased compared 
with the aforementioned two domains. More than half of the 
participants (52%; n=67/130) were reported to have delayed fine-
motor skills development. This was particularly high in the 36- 
(58%) and 48-month (56%) age groups (Fig. 2). Sixty percent (60%) 
of children in the 24-month age group were unable to string beads, 
macaroni, and pasta onto a string/shoelace, while drawing was a 
difficult task for the 36-months and 48-months age group. 

Problem solving
There were significant differences in development across the age 
categories in the problem-solving domain (p=0.001). Specifically, 
children at 36 months displayed a higher likelihood of being 
developmentally on track 91% (n=21/23). Conversely, children aged 
24 months had the lowest performance, with only 60% (n=24/40) 
meeting the developmental criteria for this domain. Furthermore, 
72% (n=28/39) of children aged 48 months and 84% (n=26/31) of 
children aged 60 months were found to be on track in their problem-
solving abilities. 

Personal-social
Overall, 86% (n=114/133) of the children were reported to have 
attained age-appropriate personal-social developmental skills. 
Almost all the children in the 60 months age group (97%; n=30/31) 
were reported as having no personal-social developmental concerns 
and were developmentally on track. There was, however, significant 
differences in development across the age groups (p=0.043). This 
is attributed to children in the 24 months (20%; n=8/40) and 48 
months (18%; n=7/40) age groups who were reported to have delays 
in this domain (Fig. 2). 

Discussion
The aim of the current study was to assess the developmental 
status of children recruited in the Bright Start programme prior to 
receiving any intervention. Our findings indicate that the number 
of children with suspected developmental delays was comparatively 
higher than their peers in similar contexts, with 64% having at least 
one delay and 37% displaying multiple delays. Consistent with other 
studies of children exposed to HIV, delays in the development of 
age-appropriate communication skills were reported for 25 out 
of 136 children and ranged between 12% and 27% across all age 
groups. In the Democratic Republic of the Congo (DRC), HIV-
exposed children had higher levels of delays in language expression 
compared with HIV-unexposed children.[8] In comparison with 
other studies, it is noteworthy that HIV-unexposed children in 

Table 2. Children’s developmental status by age group

Domain by age (months) n
Area of concern, 
n (%)

Some concern, 
n (%)

No concern, 
n (%) p-value

Communication
0.05824 39 3 (8) 4 (10) 32 (82)

36 23 1 (4) 2 (9) 20 (87)
48 41 6 (15) 5 (12) 30 (73)
60 33 0 4 (12) 29 (88)
Total 136 10 (7) 15 (11) 111 (82)
Gross motor 0.095
24 40 4 (10) 7 (18) 29 (73)
36 24 5 (21) 2 (8) 17 (71)
48 39 4 (10) 8 (21) 27 (69)
60 32 2 (6) 9 (28) 21 (66)
Total 135 15 (11) 26 (19) 94 (70)
Fine motor

0.09924 39 11 (28) 7 (18) 21 (54)
36 24 12 (50) 2 (8) 10 (42)
48 39 10 (26) 12 (31) 17 (44)
60 28 4 (14) 9 (32) 15 (54)
Total 130 37 (29) 30 (23) 63 (49)
Problem solving

0.00124 40 9 (23) 7 (18) 24 (60)
36 23 1 (4) 1 (4) 21 (91)
48 39 10 (26) 1 (3) 28 (72)
60 31 1 (3) 4 (13) 26 (84)
Total 133 21 (16) 13 (10) 99 (74)
Personal-social

0.04324 40 3 (8) 5 (13) 32 (80)
36 22 1 (5) 2 (9) 19 (86)
48 40 4 (10) 3 (8) 33 (83)
60 31 0 1 (3) 30 (97)
Total 133 8 (6) 11 (8) 114 (87)
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our study also displayed elevated rates 
of developmental delays, suggesting the 
presence of additional contributing factors.
[13,15-17] In Kerstjens et al.’s study[18] of 2-year-
old preterm children, 8% were found to 
have communication delays and, in a more 
recent study by Zhang et  al.,[19] only 4.3% 
had delays in this domain.

The fine-motor domain had the highest 
prevalence of developmental concerns 
among the age groups, ranging between 
46% and 58%, and affecting 67 out of 130 
children. These results are comparable with 
other studies of HIV-exposed children 
ranging between 53% and 85%.[7,9,20] In other 
studies[16,18,19] of HIV-unexposed children, 
delays in fine-motor skills development 
ranged from 5 to 10%. In the present study, 
suspected delays in gross-motor functioning 
ranged between 27% and 34 % (n=41/135). 
Gross- and fine-motor developmental 
delays in HIV-exposed children have been 
noted in several studies.[7,8,10,21] In SA in 
2008, Baillieu and Potterton[9] reported 

gross-motor delays in 85% of their cohort. 
Similarly, a study in the DRC, reported that 
28% of HIV-exposed children had severe 
delays in motor development.[8] In their SA 
study, Ferguson and Jelsma (2008)[10] found 
66.6% of children with significant motor 
delays and 23.5% with mild delays. 
Delays in problem-solving skills 
development ranged between 9% and 
40% across all age groups. Older children 
between 36 and 60 months old, did not have 
significant delays in their problem-solving 
skills. Children who were 24 months old 
were reported as having the most delays 
as 40% of the children were reported as 
having delays. This is comparably higher 
than the other studies that had 6% and 9.7% 
of children in the same age.[18-19] In a study 
in Ghana,[22] 10.6% of children in the study 
had delays and a further 10% were reported 
as being at-risk of delay. In our study, 3 - 
20% of children had delays in the personal-
social domain. Most children (n=114/133) 
displayed age-appropriate personal-social 

development. Almost all children who were 
60 months old (97%) had no developmental 
concerns. In the Ghanaian study,[22] 12.4% 
of children had delays in the personal-social 
domain and 14.5% were at risk of delay. 

Overall, we found more suspected 
developmental delays across all five domains 
in children who were 24 and 48 months old, 
indicating poorer development in these two 
age groups. The ASQ data confirm that HIV-
exposed in this low-income community are 
at risk of poor developmental outcomes. 
Furthermore, 37% of children in our cohort 
were reported to have delays in more than 
one area, indicating global developmental 
delay (GDD), i.e. significant delays in two 
or more domains,[22] as opposed to isolated 
single-domain delays. This corroborates 
previous studies reporting high levels of 
developmental delay in HIV-exposed 
children.[6-7,19,23] With the implementation of 
prevention of mother-to-child transmission 
(PMTCT) of HIV interventions, the 
number of HIV-exposed and uninfected 
(HEU) children will increase. It is therefore 
imperative that HIV-exposed children 
receive clinical assessments to identify 
significant developmental delays early 
and are enrolled in ECD programmes. 
There is confounding evidence that 
early interventions incorporating brain 
stimulation and learning activities have 
the potential to rehabilitate delayed skills 
thereby enhancing children’s developmental 
competence.[19] 

These findings should be interpreted with 
caution, as the delays were reported by 
caregivers and no clinical assessments were 
conducted. We were not able to ascertain 
whether HIV infection was the confounding 
factor for developmental delay. 

Study strengths and limitations
The strength of this study was that it 
helped to identify children with potential 
developmental challenges who required 
further assessment. The main limitation of 
the study was that we were unable to link 
the caregivers’ and children’s HIV status, 
owing to anonymity in completion of the 
ASQ assessments. Furthermore, the small 
sample size for each age group limited 
statistical analysis. Another limitation was 
that the survey responses were based on 
the caregivers’ recollection and therefore, 
relied heavily on the caregivers’ memory 
and on how well they knew their children. 
The responses were also based on their 
self-assessment of whether their child’s 
development was of concern or not, which 
is subjective. It should be noted that the 
ASQ-3 is a screening instrument; therefore, 
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there may be an overestimation of developmental delays. Our study 
does not explore factors contributing to developmental delays in 
children as the objective of the survey was to provide a descriptive 
overview of children recruited for the Bright Start programme.

Conclusion
Our findings indicate that developmental delay is a serious concern for 
HIV-exposed children in this community sample. The prevalence of 
delays among children in the programme was alarmingly high. Early 
identification and timeous referrals of children with developmental 
delays is critical and appropriate interventions may enable children to 
reach their full developmental potential. Furthermore, developmental 
interventions for children should target development of motor and 
problem-solving skills. The association between developmental delay 
and HIV exposure among HEU children, as well as the as the 
association between HIV status and developmental outcomes, needs 
further investigation. The next phase of the programme will assess 
the impact of the toy-based stimulation on children’s developmental 
outcomes. Association between developmental outcomes, children’s 
HIV exposure and caregiver demographics - HIV status, age, 
education, and household income, will be examined. 
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