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ABSTRACT 

 

Introduction: Early childhood intervention (ECI) services are recommended to be 

integrated in primary healthcare (PHC) in underserved communities. Currently, 

developmental screenings are not routinely carried out at PHC level and there are 

shortages of appropriately skilled staff and resources to conduct screening, 

assessment and provide follow-up care. As a result, there is growing interest in parent-

based screening with parental concerns often predictive of developmental delay. This 

research project aimed to explore the use of developmental screening tools and 

caregiver report from diverse low-income settings. Three study objectives were 

identified: the first aimed to establish a developmental profile for children under the 

age of three years from a low-income South African community; the second objective 

was to provide an overview of studies that used Parents’ Evaluation of Developmental 

Status (PEDS), the PEDS: Developmental Milestones, and the PEDS tools in 

combination, to identify developmental delays in children by means of a scoping 

review; and lastly to compare the outcomes of two caregiver report tools – namely the 

Bayley Scales of Infant and Toddler Development III (BSID-III) and PEDS tools – in 

an at-risk infant population from a low-income South African community.  

Method: Study I (Developmental characteristics of young children in a low-income 

South African community) utilized convenience sampling to select 353 caregivers and 

their infants, aged between 3-36 months from a primary health care clinic. The BSID-

III was used for diagnostic developmental assessments by a speech-language 

pathologist (SLP) and final year SLP students. Study II was a scoping review on the 

use of the PEDS and PEDS:DM, as well as the PEDS tools in combination, which was 

conducted to provide an overview of these tools and their use to detect developmental 

delays globally. Five electronic databases were searched. Narrative synthesis was 

used during data analysis. In Study III, a cross-sectional, within-subject, comparative 

design was employed to determine the overall and domain-specific performance of the 

PEDS tools smartphone application and the BSID-III to detect developmental delays 

in 174 young children aged 3-18 months. Data was collected at a PHC in Mamelodi, 

an underserved high-risk community, in South Africa. 
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Results and conclusion: Developmental characteristics of young children in a low-

income South African community (Study I) identified signs of developmental delay in 

51.8% (n=183) of 353 children. Prevalence of developmental delay increased with age 

from 33.1% for children younger than 12 months to 61.7% and 66.3% for children 

between 13 to 24 months and 25 to 36 months of age respectively. Females were 1.82 

times more likely to have no signs of a developmental delay; they were 2.301 times 

more likely to have no signs of delay in the motor and 2.601 times more likely to have 

no signs in the adaptive behaviour domains. One-third (33%) of children presented 

with low levels of functioning in the adaptive behaviour domain. One hundred and one 

(28.6%) of participants across all age groups displayed superior social-emotional 

ability. 

In the scoping review of the use of the PEDS, PEDS:DM and PEDS tools (Study II), 

the search strategy identified 1468 records. Thirty articles, ranging from 2003 to 2020, 

conducted in both high-income countries (HIC) and low- and middle- income countries 

(LMIC) , qualified for final inclusion. Studies conducted in HICs primarily focus on the 

screening of special population groups, as well as the comparison of validated tools. 

Studies conducted in LMICs focused more on translations, combination of the PEDS 

tools, validation of the tools, and the use of an app-based tool (mHealth).  High referral 

rates are typically obtained with the PEDS and PEDS:DM when administered in low-

income settings, where at-risk populations are more prevalent, and where cultural 

differences are a concern.   

Detecting developmental delays in infants from a low-income South African 

community: comparing the BSID-III and PEDS tools (Study III), the PEDS tools 

identified 56% (n=97), and the BSID-III 35% (n=61) of the 158 children with possible 

developmental delays, with an overall agreement of 65% between tests. The PEDS 

tools referral rate was significantly higher (p=0.004) than that of the BSID-III, as 

domain specific outcomes (language, motor, and social emotional) of the PEDS tools 

and BSID-III was compared and showed that twice the number of participants were 

identified as having developmental delay on the PEDS tools in relation to the BSID-III 

in all domains. Study III contributed to information on the developmental 

characteristics of young children, and evaluated tools for use in developmental 

screening for these children, which can inform intervention and public health policy in 

South Africa. Despite poor developmental screening outcomes one third of children, 
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in the low-income South African community, presented with superior social-emotional 

skills. This could possibly be attributed to familial structures and relationships. One 

third presented with low levels of functioning in the adaptive behaviour domain which 

could be attributed to cultural differences. The agreement between developmental 

assessment outcomes across the BSID-III and the PEDS tools was poorer than 

expected. The high-risk nature and young age cohort (<18 months) may have 

contributed to these outcomes.  Findings raised concerns about the outcomes of the 

BSID-III or PEDS tools in isolation for screening and assessment of developmental 

delay in infants from LMICs like South Africa. Additionally, more research from diverse 

settings and LMICs at large with regards to the PEDS was identified as an outstanding 

need. Future research should evaluate performance of the PEDS tools mHealth 

version in older preschool children (between 2 and 5 years) to ascertain the influence 

of age. This research project identified future research needs into the validity of the 

PEDS tools and BSID-III for young infants and children in LMICs, that needs to be 

prioritised prior to large scale implementation.  
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CHAPTER 1 

INTRODUCTION AND RATIONALE 

 

 

1.1. Introduction 

 

The first three years of a child’s life are critical for development (World Health 

Organisation [WHO], 2016). Experiences in this period influence learning, behaviour, 

capacity, health, and well-being, as well as personal and social adjustment, across the 

life span (WHO, 2016). The early years of childhood development are described as a 

time of opportunity, dependent on the quality of stimulation, support, and nurturance 

that the child receives (WHO, 2016). It is, however, also a period of vulnerability to 

negative influences, such as environmental and biological risk factors which 

predispose children to developmental delay (WHO, 2016). Underserved communities 

in South Africa bear a high burden of poverty and disability (Richter et al., 2017), 

largely due to service limitations in the past (Van Der Linde & Kritzinger, 2013). Poverty 

has been shown to be linked to structural differences in several areas of the brain 

associated with school readiness skills and academic achievement; thus, poverty can 

have a significant influence on children’s learning (Hair et al., 2015; Luby, 2015). 

Owing to the prevalence of various risk factors such as poverty, unemployment, crime, 

insufficient medical and educational services, as well as Human Immunodeficiency 

Virus and Acquired Immunodeficiency Syndrome (HIV/AIDS) and substance abuse, 

young children in South Africa are at a high risk of developmental and communication 

delays (Guralnick, 2013; Richter et al., 2017). The efficacy of early intervention is 

related to the child’s age at identification (Black et al., 2017). The high prevalence of 

risk factors and the limited availability of professional services call for a focus on the 

prevention and early identification of developmental delays and disorders, and the 

tools needed to achieve this (Richter et al., 2017).   
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Various prevention strategies can be implemented to avert developmental delays. 

Primary prevention strategies include awareness campaigns, as well as training of 

parents and health care professionals (Luo et al., 2019), while secondary prevention 

strategies include developmental screening for early identification, assessment, and 

intervention (Van Der Linde & Kritzinger, 2013; Van Der Linde et al., 2015). The 

prevention and early identification of developmental disorders in South Africa is in line 

with legislation focusing on primary healthcare (PHC) (Philpott et al., 2014). The 

Nurturing Care Framework (NCF) describes a comprehensive government and 

societal level approach to childhood development, outlining principles, strategic 

actions, and ways of monitoring child development (Pierce, 2020). Children’s 

developmental potential is being lost as a result of their development not being 

monitored. This is not a local issue but a global crisis, as outlined by global agendas 

such as the Sustainable Development Goals (SDGs) (Black et al., 2017). The SDGs 

aim to ensure that all women, children, and adolescents have an equal chance to 

thrive, and not simply survive (Urke et al., 2018). In all countries, national plans to 

support children to thrive should ensure that early childhood development (ECD) is 

prioritized to inform policy and programmatic implementation and achieve the SDG 

target (Bushnell et al., 2016). Aligned with the SDG, the NCF serves as a model for 

providing care and services to families and their children (Black & Trude, 2019). 

Nurturing care is defined as the conditions created by public policies, programmes and 

services - by both communities and caregivers - to promote children’s good health and 

nutrition, ensure protection from threats, and provide them with opportunities for early 

learning (Pierce, 2020). To support children in need, early detection of developmental 

delays or disorders is essential.  

 

Developmental screening is an important public health care priority, under the directive 

of ECD (Richter et al., 2017). If early identification and intervention services are 

provided timeously, the negative effects of risk factors can be reversed, reducing the 

need for remediation of developmental delays or disabilities later in life (Philpott et al., 

2013). Various studies have recommended that early childhood intervention (ECI) 

services should be integrated into PHC in underserved communities (WHO, 2012; 

Slemming & Saloojee, 2013; Luo et al., 2019). PHC, one of the five health priorities 

for low- and middle-income countries (LMICs), has resulted in improved health care 

services in rural and urban areas (Visagie & Schneider, 2014). Currently, though, 
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developmental assessments are not routinely carried out at PHC level in South Africa 

and there are shortages of appropriately skilled staff and resources to conduct 

assessments and provide follow-up care (Slemming & Saloojee, 2013). The shortage 

of speech-language pathologists (SLPs) at a PHC level globally (Kamenov et al., 

2021) and the insufficient number of therapists in the public hospital context result in 

large caseloads in the public health setting. Due to inefficiency of PHC services, 

patients often prefer to access the health system at secondary or tertiary health care 

levels, and they do not always enter the healthcare system at a PHC level as intended 

(Mohapi & Basu, 2012). Instead, they bypass the PHC clinic structure and attend 

hospitals for their initial contact visits and often receive primary level care at expensive 

tertiary institutions (Pillay & Mahomed, 2019). This increases staff workload at tertiary 

levels and may lead to over-expenditure of resources and poor-quality patient care 

(Mohapi & Basu, 2012). As a result, developmental screening at baby wellness visits 

may not be given precedence (Van Der Linde et al., 2015).  

 

Baby wellness clinics have been identified by PHC workers as the best platform on 

which to implement developmental screening, as regular monitoring of a child’s growth 

and development can co-occur (Van Der Linde et al., 2015). It has been advocated for 

many years  that all children should undergo developmental screening using a high-

quality, valid screening tool to facilitate early identification during baby wellness visits 

(Glascoe, 2000). Developmental screening may also create awareness of ECD and 

increase parent/caregiver education (Der Linde et al., 2015). This, in turn, can support 

responsive caregiving - a vital part of providing children with early learning 

opportunities in accordance with the NCF (Pierce, 2020).  

 

1.2. Rationale 

Since a shift towards family inclusion was identified as a viable way forward for service 

delivery approaches, collaboration with families has come to be regarded as essential 

in ECI (Dunst et al., 2014; Guralnick, 2011). The screening process, which could well 

introduce parents to ECI services, may facilitate discussion as well as help to integrate 

the views of parents and professionals, thus promoting collaboration. This is 

particularly relevant in many communities within South Africa, where various risk 
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factors occur while negative views of disability prevail (du Toit et al., 2021). If the 

screening process is supportive, trusting relationships can be established with families 

of children at risk. Health care workers can offer both support and education to 

families, thus becoming ‘brokers of information’ (Rossetti et al., 2020). This facilitates 

the process of bringing together ECI services and the families and children who need 

them.  

 

Once the screening process has fostered collaboration with parents and families, the 

next step is assessment where indicated (Guralnick, 2001). There is a growing interest 

in parent-based assessment, as trends indicate that parental report of and concerns 

regarding their children’s skills are often predictive of developmental delay. Parents or 

caregivers are good resources when conducting screening and diagnostic tests 

(Glascoe & Robertshaw, 2010), as they can report their children’s strengths and 

weaknesses (Glascoe, 2013). Parent-administered tests may, therefore, be 

appropriate for the over-burdened, resource-constrained public health care system in 

South Africa which requires time-efficient and accurate screening tools (Van Der Linde 

et al., 2015). 

 

The Road to Health Booklet (RTHB) is currently the only nationally implemented 

developmental surveillance or screening tool for early identification in South Africa. 

The revised booklet was introduced in 2010, as part of the Department of Health’s 

initiative to improve service delivery to young children (van der Linde et al., 2015). The 

RTHB includes a simple monitoring chart that clinic staff can use to track a child’s 

progress in relation to developmental milestones. This serves as a guideline of what 

a healthy child should be able to do at different stages of development, but it is not 

clear how well it is implemented (Slemming & Saloojee, 2013). A study by Van Der 

Linde et al. (2015) indicated that the RTHB is ineffective as it failed to identify more 

than half of infants at risk of delays or disorders. Due to the limited validating evidence 

and poor accuracy of the nationally implemented RTHB, the Parents’ Evaluation of 

Developmental Status (PEDS) tools - a combination of the PEDS and PEDS: 

Developmental Milestones (PEDS:DM) - have been recommended for use in PHC 

contexts in South Africa (Van Der Linde et al., 2015). The PEDS tools can be used to 

measure mild to severe difficulties such as cognitive disabilities, as well as 

developmental disabilities that are more challenging to identify such as Autism 
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Spectrum Disorder (ASD) (Glascoe et al., 2000). The PEDS tools, a parent 

administered test, is reported to have high specificity (71%) and sensitivity (73%) 

ratings for a combination of the language (receptive and expressive) and social-

emotional development domains in the South African infant population. It is 

inexpensive, and thus appropriate for use in the financially constrained South African 

PHC context (Van Der Linde et al., 2015). Another recommended tool is the Bayley 

Scales of Infant and Toddler Development III (BSID-III). The BSID-III is a set of norm 

referenced measures for assessing the development of infants and toddlers, ages one 

month to three years six months. The BSID-III assesses five domains: cognitive, 

language, motor, socio-emotional, and adaptive behaviour. The performance of a 

newly developed PEDS screening application will be validated against the BSID-III. 

This is a well-validated tool, which is currently accepted as a gold standard of 

developmental screening and assessment (Kwun et al., 2015; Del Rosario et al., 

2021). 

 

The PEDS tools are usually administered by trained health professionals (Brothers et 

al., 2008). However, there is a limited availability of healthcare professionals in South 

Africa (Slemming & Saloojee, 2013). Healthcare professionals who are employed in 

South African hospitals are often faced with difficult working conditions, including high 

caseloads, lack of community awareness of services, and inadequate tools (Khoza-

Shangase & Mophosho, 2018). Staff and other limitations can be counteracted by 

using automation and mobile health (mHealth) care technology to optimize health care 

services and resources (Hussein et al., 2015). Automated healthcare services are 

conducted in the absence of a specific healthcare professional, and are advocated to 

improve and enhance healthcare and research, particularly to underserved areas in 

South Africa (Rispel et al., 2018). The use of mHealth tools is ideal to overcome 

barriers of access and availability of services and offers the potential to extend clinical 

services for early detection and thus, the prevention of developmental delays or 

disorders. Mobile technologies including mobile phones, portable media players, 

portable computers, and personal digital assistants have a range of functions and 

technological capabilities which make them suitable for providing individual level 

support to healthcare consumers (Kapoor et al., 2020). 
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The use of mHealth approaches as a medium of service delivery is currently being 

explored in various healthcare fields in South Africa. Examples include the AITA 

Health™ software on smartphones, used by the City of Tshwane to collect and 

manage health status assessment data (Hussein et al., 2015). KardioFit™ is a 

smartphone-based application used by cardiologists to monitor patients’ blood 

pressure, while the smartphone-based hearScreen™ application is used for hearing 

screening of both children and adults (Hussein et al., 2015). By enabling PHC to reach 

underserved communities, mHealth approaches can improve health care in LMICs 

(Van Der Linde, 2015). It was suggested by Van Der Linde (2015) that a 

developmental screening smartphone application be explored. The PEDS tools, 

consisting of the PEDS and the PEDS: DM, were developed into a smart phone 

application using the same algorithm as the paper-based PEDS tools (Maleka et al., 

2016). This screening method has enabled community health workers to conduct 

developmental screening (Maleka et al., 2016), and may enable them to incorporate 

the process as part of home-based care. Thus, it could potentially increase 

accessibility to screening, decrease screening costs, and establish effective referral 

systems to appropriate healthcare professionals for earlier intervention. The 

smartphone application serves to alleviate the barriers to screening, as it is quick to 

administer, specific training is not required to use the PEDS tools, and expensive 

additional resources are not required to provide or sustain services. 

 

A description of developmental characteristics, which provides information on typical 

and atypical development (Chambers et al., 2016; Gasparini et al., 2017), may be used 

to guide implementation of early intervention services (including developmental 

assessment, surveillance, and intervention) to support optimal child development. 

Given that children in sub-Saharan Africa are at high risk of not meeting their 

developmental potential, and that there is a dearth of published findings on the subject, 

investigation into the developmental profiles of these children could have significant 

implications for public health policies (Wedderburn et al., 2019). It is important, 

therefore, to describe developmental characteristics of young children, under 3 years 

of age, from a low-income South African community using a gold-standard tool. This 

is necessary in order to create a developmental profile for this population so that the 

need for early intervention services, as well as the protective factors or assets in the 

population, may be identified more easily. 
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Not only is it essential to understand the developmental profile of at-risk populations, 

it is also vital to have an effective, inexpensive screening tool with developmentally 

appropriate test items and good psychometric properties (Goldfeld & Yousafzai, 2018). 

For a tool to be suited to a context, it should be available in local languages where it 

is used, validated on children of the specific population, and require minimal training 

(Marlow et al., 2019). The PEDS, PEDS:DM and PEDS tools may be appropriate for 

use in various contexts. To understand how these tools perform in isolation and in 

combination, as well as in different contexts, a review of studies using the three 

potential options for screening with PEDS tools (PEDS, PEDS:DM, and PEDS tools) 

is recommended from a global perspective.  

 

It is also important to provide alternative solutions to the challenge of conducting 

developmental screening at a primary care level. The value of the caregiver report as 

a means of developmental screening in South Africa is well-established (Maleka et al., 

2016; Van der Linde et al., 2016). It is, therefore, apposite to compare the PEDS tools 

smartphone application to a valid, reliable and accurate standardized instrument of a 

similar nature, as it is essential to establish the reliability and validity of any newly 

developed measure before it is introduced into daily practice (Robin et al., 2020).  

 

1.3. Research questions 

This research project sought to explore the use of caregiver-report developmental 

screening tools from a LMIC perspective in order to inform practice, particularly 

developmental screening, in this context. The overarching aim was to explore the 

value and applicability of caregiver report as a means of developmental screening in 

an LMIC context. 

The following three research questions were formulated to answer this main aim: 

I. Based on the BSID-III, what are the developmental characteristics of children 

aged 3-36 months in a low-income community? 

II. How are the three screening options with the PEDS tools (PEDS, PEDS:DM, 

and PEDS tools) currently being used globally to identify developmental 

delays? 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 

 
 
 



27 
 

III. How does the performance of the PEDS tools compare to that of the BSID-III 

for the detection of developmental delays in young children? 

1.4. Outline of thesis chapters 

The outline of each chapter in this thesis is described below.  

Chapter One – Introduction 

Chapter One introduces information which provides the background and rationale for 

the study, as well as the three research questions which will be addressed as three 

separate studies in this thesis.  

Chapter Two – Methods 

The methodological aspects of the three studies are described in Chapter Two. 

Research aims, designs, participant sampling and selection criteria, materials, data 

collection procedures and analysis are discussed. Ethical considerations are also 

outlined. 

Chapter Three - Developmental characteristics of young children in a low-

income South African community 

Chapter Three comprises the article titled ‘Developmental characteristics of young 

children in a low-income South African community’. 

Chapter Four - A scoping review on the use of the Parents Evaluation of 

Developmental Status (PEDS) and PEDS: Developmental Milestones  

Chapter Four comprises the article titled ‘A scoping review on the use of the Parents 

Evaluation of Developmental Status (PEDS) and PEDS: Developmental Milestones’.  

Chapter Five - Detecting developmental delays in infants from a low-income 

South African community: comparing the BSID-III and PEDS tools 

Chapter Five comprises the article titled ‘Detecting developmental delays in infants 

from a low-income South African community: comparing the BSID-III and PEDS tools.’ 

Chapter Six – General discussion, implications, and conclusions  
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Chapter Six summarises the findings of each research project and discusses the 

implications of these outcomes. Recommendations for future research are outlined, 

as well as the strengths and weaknesses of the current study. 
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CHAPTER 2 

METHODS 

 

The overarching aim of this study is to explore the value and applicability of caregiver 

report as a means of developmental screening in an LMIC context. The research 

project is comprised of three separate studies, each with its own methodology. The 

methods of each study are outlined below under three sections, each of which 

describes the following: research objectives; study design; study context; research 

participants; research materials; procedures for data collection; data analysis; validity 

and reliability of the tools used. Following these three sections, the ethical 

considerations which applied to all three studies are outlined.  

2.1. STUDY I: DEVELOPMENTAL CHARACTERISTICS OF YOUNG 

CHILDREN IN A LOW-INCOME SOUTH AFRICAN COMMUNITY 

2.1.1.  Research objective  

To describe the developmental characteristics of children aged 3-36 months in a low-

income community using the BSID-III.  

2.1.2. Study design 

A descriptive, cross-sectional research design was employed to describe 

developmental characteristics of children aged 3-36 months in a low-income 

community, using the BSID-III.. Descriptive research designs serve to provide plentiful 

information that can be easily understood and interpreted, and furthermore may 

identify problems that subsequently result in solutions (Abutabenjeh & Jaradat, 2018). 

Additionally, descriptive studies are useful for identifying the prevalence or incidence 

of a disease or disorder in a population, or the prevalence of specific traits in a 

population (Aggarwal & Ranganathan, 2019; Kesmodel, 2018). This research design 

was thus ideal. Once the prevalence of specific delays and developmental 

characteristics of the chosen population were evaluated, thee association between 

variables (for example, gender and the prevalence of a delay) were subsequently 

studied.    
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2.1.3. Study context  

One PHC clinic (Stanza Bopape clinic) in Mamelodi, an underserved community of the 

Tshwane district, Gauteng province of South Africa, was utilized for data collection. 

Mamelodi has an area of 45.19 km², with a population of 334577 people, in 110703 

households (Statistics South Africa, 2011). Most community residents in Mamelodi 

rely on government health care facilities such as Stanza Bopape clinic. Mamelodi is 

rife with poverty, drug and alcohol abuse, crime, HIV, and unemployment (Statistics 

South Africa, 2011). Although there are schools and ECD centres in the community, 

there are currently no formal developmental screening services in Mamelodi (Maleka 

et al., 2016). This community has been identified as one of the areas where services 

are rendered as part of community engagement initiatives by the University of Pretoria.   

2.1.4. Research participants 

Participants were recruited by means of convenience sampling. A total of 353 

caregivers and their children aged between 3 and 36 months were included in the 

study. This age range was identified as focus since one month to 36 months is the 

targeted age range of the BSID-III. Caregivers who were waiting in the queue at the 

baby wellness clinic with their children were invited to participate. Parents and 

caregivers needed to be proficient in Afrikaans or English. There were 353 participant 

dyads in total. Forty-five percent (n=158) of children were female. Home languages 

included Sepedi (n =172; 48.7%), isiZulu (n=52; 14.7%), Ndebele (n=34; 9.6%), 

Setswana (n=20; 5.7%), Tsonga (n=16; 4.5%), Venda (n=12; 3.4%), Shona (n=12; 

3.4%), SiSwati (n=11; 3.1%), Southern Sotho (n=7; 2.0%), Xhosa (n=6; 1.7%), English 

(n=5; 1.4%), Shangaan (n=3; 0.8%), Northern Sotho (n=1; 0.3%) and Portuguese 

(n=1; 0.3%).  

2.1.5. Research materials 

The BSID-III (Bayley, 2006) is regarded as the gold standard and best measure of 

developmental status in infants and toddlers (Del Rosario et al., 2021; Kwun et al., 

2015). These scales are norm referenced measures for assessing the development of 

infants and toddlers, ages 1 month to 3 years 6 months. Five developmental domains 

form part of the scales, namely cognitive, language, motor, socio-emotional, and 

adaptive behaviour. Social-emotional and adaptive behaviour domains are assessed 
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by means of a questionnaire completed by the primary caregiver. Cognitive, language, 

and motor domains are assessed by means of items administered to the child. In 

addition, a Behavior Observation Inventory is completed during testing. The Bayley-III 

Cognitive Scale contains 91 items. The Language Scale is divided into Receptive 

Communication (49 items) and Expressive Communication (48 items) subtests; the 

Motor Scale is divided into Fine Motor (66 items) and Gross Motor (72 items) subtests. 

The Social-Emotional Scale (35 items) and the Adaptive Behavior Scale (241 items in 

10 skill areas) are completed by the caregiver. The Behavior Observation Inventory 

(13 items) is used to report qualitative information regarding the child’s responses 

observed during testing. The BSID-III yields a comprehensive assessment of the child, 

and can be used effectively in identifying children with developmental delay and for 

planning appropriate interventions, monitoring progress following intervention, and 

developmental research (Robertson, 2010). The BSID-III covers a set of domains 

similar to those evaluated by the PEDS tools, and is the reference measure most 

commonly used in studies on the validity of developmental screening measures. 

2.1.6. Procedures for data collection  

Ethical clearance was obtained from the Research Ethics Committee, Faculty of 

Humanities, University of Pretoria (Appendix A) prior to the start of data collection. 

Informed consent was obtained from all participants (Appendix B).  

 

Assessments were conducted in a quiet room at the PHC clinic. The BSID-III was used 

for developmental assessment. Final year SLP students (registered with a 

professional body), who received training to conduct the BSID-III, assisted with the 

assessments under supervision. Quality control and monitoring processes were 

implemented to ensure accuracy. Scores of the paper-based BSID-III were manually 

completed and captured. Caregivers whose children were identified as having delays 

in one or more developmental domains were issued with referral letters to the relevant 

health care professionals for follow-up. 

2.1.7. Data analysis 

All quantitative data analyses (descriptive and inferential statistics) were conducted 

using IBM SPSS Statistics for Windows, Version 23.0, except for the achieved power 

analysis that was conducted using G*Power v 3.1.9.4 (Faul et al., 2007). A logistic 
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regression analysis was conducted to determine the effect of gender and age on the 

overall and domain-specific results. We assume a linear relationship between the 

predictor variables (age and gender) and the log-odds of the event that the dependent 

variable is 1 = no signs of a developmental delay. This linear relationship can be 

written in the following mathematical form (with 𝑙 is the log-odds, 𝛽0 is the constant, 𝛽1 

is the coefficient for gender and 𝛽2 is the coefficient for age): 𝑙 = 𝛽0 +

𝛽1(gender) +𝛽2(age). For Study I, 5% level of significance was used, meaning that if 

the p-value is less than 0.05, the predictor is statistically significant. In order to 

compute the achieved power, the level of significance (=0.05), the sample size (= 353) 

and the effect size is needed. For logistic regression, the odds ratio (OR) is an 

unstandardized effect size statistic.  

2.2. STUDY II: A SCOPING REVIEW ON THE USE OF THE PARENTS’ 

EVALUATION OF DEVELOPMENTAL STATUS (PEDS) AND PEDS: 

DEVELOPMENTAL MILESTONES 

2.2.1. Research objective 

To provide a review of the studies using the PEDS, PEDS:DM and PEDS tools globally 

to identify developmental delays 

2.2.2. Study design 

A scoping review was conducted to review studies that used the PEDS, PEDS:DM 

and PEDS tools to identify developmental delays. A scoping review design was 

chosen as it is the ideal method of identifying and mapping out available evidence. 

Scoping reviews are also used to identify gaps in literature, to examine emerging 

evidence and to pose specific questions that can be addressed by future systematic 

reviews (Munn et al., 2018). The PRISMA-P protocol was utilised in this study to 

provide a replicable, transparent, and rigorous method for the overview and synthesis 

of existing literature, that is also deemed a high level of evidence. 

2.2.3. Procedures for data collection  

Ethical clearance was obtained from the Research Ethics Committee, Faculty of 

Humanities, University of Pretoria (Appendix A) prior to the start of data collection. 
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The procedure for this study was as follows. A search was conducted on the 

International Prospective Register of Systematic Reviews (PROSPERO) database to 

identify similar reviews. No records of studies evaluating the use of the Parents 

Evaluation of Developmental Status (PEDS), PEDS:DM or PEDS tools were identified. 

The study was then registered with PROSPERO in order to promote transparency, 

reduce bias, and avoid study duplication (Moher et al., 2015). Five electronic 

databases, MEDLINE, Scopus, PsycINFO, PubMed and Science Direct, were 

searched for publications meeting the eligibility criteria. All the researchers reached 

consensus regarding the eligibility criteria as well as the search phrases prior to 

conducting the database searches. DistillerSR (Evidence Partners) is the web-based 

software that was used to manage the scoping review data, as automated 

management of data helps reduce data entry errors (Moher et al., 2015). This software 

was used to import the initial selection of articles and to remove duplications. The titles 

and abstracts of articles were screened, after which full texts were reviewed using an 

eligibility form created from the inclusion criteria. To supplement electronic searches, 

reference lists of included studies were reviewed. A data extraction form was 

developed from the DistillerSR template and used to record data items from the final 

selection.  

2.2.4. Data analysis 

The use of the PEDS, PEDS:DM and PEDS Tools in the included studies to identify 

signs of developmental delays was reviewed by the researcher. Data items were 

examined to identify studies matched for age gender, as well as context. Due to the 

heterogeneity of the sample, meta-analysis was not conducted as it may result in non-

meaningful summary of results (Haidich, 2010). Narrative synthesis was used. The 

use of narrative synthesis allows for including different forms of evidence within a 

review (Rodgers et al., 2009). The Newcastle-Ottawa Scale (NOS) (Wells et al., 2010) 

was used to evaluate possible risk of bias. Determining risk of bias is not always 

straightforward and requires judgement on behalf of the reviewer (Lundh & Gøtzsche, 

2008). In this case, a score of 1-3 was considered to be high risk of bias, while scores 

of 7 and higher were considered to be low risk by the reviewer. A second rater, who 

was a fellow SLP, subsequently rated the articles independently of the first rater, the 

researcher, which increased the integrity of the process.    
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2.3. STUDY III: DETECTING DEVELOPMENTAL DELAYS IN INFANTS 

FROM A LOW-INCOME SOUTH AFRICAN COMMUNITY: COMPARING THE 

BSID-III AND PEDS TOOLS  

2.3.1. Research objective 

To compare the BSID-III and PEDS tools in an at-risk infant population from a low-

income South African community. 

2.3.2. Study design 

A cross-sectional, within-subject, comparative research design was used to compare 

the outcomes of the BSID-III and PEDS tools. This study design was chosen in order 

to compare the outcomes of the PEDS tools against a golden standard. Cross-

sectional studies are often the chosen method for validation studies, and is thus the 

ideal study design for the comparison of one tool with a golden standard (Kesmodel, 

2018.)  

2.3.3. Study context  

Stanza Bopape Clinic in Mamelodi, a PHC, was utilized for data collection. 

2.3.4. Research participants 

Participants were recruited by means of convenience sampling. The research project 

included two groups of participants, one group consisting of infants/toddlers aged 0-

18 months and their parents/caregivers and the other of infants/toddlers aged 19-42 

months and their parents/caregivers. Parents and caregivers needed to be proficient 

in Afrikaans or English. There were 353 participant dyads in total, with approximately 

175 participant dyads per group.   

2.3.5. Research materials 

The smartphone application version of the PEDS tools (a combination of the PEDS 

and the PEDS DM) poses 10 open-ended questions to parents/caregivers to identify 

their concerns. Questions address infants’ and toddlers’ development in 

global/cognitive, behaviour, receptive language, expressive language and articulation, 

fine motor, gross motor, social-emotional and self-help skills. The PEDS tools 
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smartphone application provides automated scoring, and thus eliminates the need for 

manual scoring. The PEDS scores were interpreted into five different paths according 

to the PEDS tools score guide and algorithm. The PEDS tools smartphone application 

was programmed to automatically score the data according to the scoring guide and 

algorithm for the PEDS and PEDS DM (Glascoe & Robertshaw, 2010).  

 

The PEDS referral framework consists of the following: 

Path A - When there are two or more predictive concerns about self-help, social, 

school, or receptive language skills, refer for audiological and speech-language 

testing. Use professional judgment to decide if referrals are also needed for services 

such as social work, occupational therapy, etc.  

Path B - When there is one predictive concern, administer second stage 

developmental screen. If screen is failed refer for testing in areas of difficulty.  

Path C - When there are non-predictive concerns, counsel in areas of difficulty and 

follow up in several weeks.  

Path D - When there are communication barriers/difficulties between parent and 

administrator due to foreign language/limited language proficiency, use translator in 

second screen. 

Path E - When there are no concerns, conduct developmental surveillance at next 

visit. 

 

The PEDS: DM comprises six questions posed to parents regarding their infant’s or 

toddler’s developmental milestones. The questions in each of the age intervals differ 

and represent the following developmental domains: fine motor, receptive language, 

expressive language, gross motor, self-help, and social-emotional development. If an 

infant has one or more unmet milestone on the PEDS:DM, the outcome of the test is 

a fail (Glascoe & Robertshaw, 2010). The PEDS tools were interpreted with the PEDS, 

where Path A represented a fail irrespective of the PEDS: DM result; but with Paths 

B-E the PEDS: DM results determined the actual pass or fail. 

 

The BSID-III (Bayley, 2006) norm referenced measures for assessing the 

development of infants and toddlers, ages 1 month to 3 years 6 months are regarded 

as the gold standard and best measure of developmental status in infants and toddlers 
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(Del Rosario et al., 2021; Kwun et al., 2015). Five developmental domains - cognitive, 

language, motor, socio-emotional, and adaptive behaviour - form part of the scales.  

 

2.3.6. Procedures for data collection  

Ethical clearance was obtained from the Research Ethics Committee, Faculty of 

Humanities, University of Pretoria (Appendix A) prior to the start of data collection. 

Informed consent was obtained from all participants.  

 

During the data collection process for Study III, assessments were conducted by the 

researcher, a qualified SLP, and final year SLP students in a quiet room provided at 

the PHC clinic. Assessment procedures were conducted in a counterbalanced 

sequence, between traditional diagnostic and smartphone-based assessments 

alternatively. The BSID-III was used for traditional diagnostic assessment, and 

developmental screening was conducted by smartphone assessment using the 

Parents’ Evaluation of Developmental Status (PEDS) application.  Final year SLP 

students (registered with HPCSA), who received training to administer the PEDS Tools 

smartphone application and conduct the diagnostic assessment of the BSID-III, 

assisted with the assessments under direct supervision. The researcher and students 

who conducted the assessments did not communicate, have contact with each other, 

or have access to each other’s assessment results, to ensure that no bias was present. 

Scores of the paper-based BSID-III were manually completed and captured, while 

scores of the PEDS tools were uploaded to the smartphone application server. 

Caregivers whose children obtained referral results according to the findings of the 

SLP were issued with referral letters to the relevant health care professionals for 

follow-up. 

2.3.7. Data analysis 

 

All quantitative data analysis was conducted using IBM SPSS Statistics for Windows, 

Version 23.0, except for the achieved power analysis that was conducted using 

G*Power v 3.1.9.4 (Faul et al., 2007). A logistic regression analysis was conducted to 

determine the effect of gender and age on the overall and domain-specific results. We 

assume a linear relationship between the predictor variables (age and gender) and the 
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log-odds of the event that the dependent variable is 1 = no signs of a developmental 

delay. This linear relationship can be written in the following mathematical form (with 

𝑙 is the log-odds, 𝛽0 is the constant, 𝛽1 is the coefficient for gender and 𝛽2 is the 

coefficient for age): 𝑙 = 𝛽0 + 𝛽1(gender) +𝛽2(age). In order to compute the achieved 

power, the level of significance (=0.05), the sample size (= 353) and the effect size is 

needed. For logistic regression, the odds ratio (OR) is an unstandardized effect size 

statistic. For Study III, Pearson Chi-Square as well as Fishers Exact tests were used 

to determine the significance between the results from the PEDS, PEDS: DM, PEDS 

tools and BSID III. A 5% significance level was used to determine statistical 

significance. 

2.4. VALIDITY AND RELIABILITY  

The BSID-III is a gold-standard observational measure of development for children 

from one month to 36 months. It has established content validity, and a panel of 

experts reviewed the tool to ensure its validity and reliability before it was used in Study 

I and III. It has been validated for a South African population (Ballot et al., 2012; 

Rademeyer and Jacklin, 2013) and found to be culturally appropriate without 

modifications. Thus, the BSID III has been successfully used in South Africa on a 

similar population group which made this choice of assessment tool a valid choice for 

this study (Donald et al., 2019).  

 

The PEDS and PEDS:DM are both validated and reliable tools. The PEDS has a 

sensitivity of 91 – 97% and a specificity of 73 – 86% (Glascoe, 2013). It has also been 

found to have a test-retest (correlation coefficient) reliability of 0.87, which is high 

(Vameghi et al., 2015). The sensitivity of the PEDS:DM is reported to be 83% while 

the specificity is 84%, and reliability is high (test-retest, .98 - .99; inter-rater, .82 - .96) 

using Guttman’s coefficient (Brothers et al., 2008). With regard to the PEDS tools in 

combination, it has a sensitivity to severe delays of 55.4% - 91.9% for children <42 

months, and a sensitivity of 41.8% - 94.5% for severe delays in children aged 43 – 66 

months (Sheldrick et al., 2020). The specificity of the PEDS tools is also reported to 

be desirable, with a specificity of 80.3 – 86.9% for children <42 months and 70.2% - 

85.4% for children aged 43 – 66 months (Sheldrick et al., 2020). A recent study 
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conducted in South Africa also found that the PEDS tools also have near perfect inter-

rater reliability (Cohen’s Kappa) of .87 - .96 (Maleka et al., 2016).  

 

2.5. ETHICAL CONSIDERATIONS  

Ethical clearance was obtained from the following institutions: 

• Department of Health: Tshwane research ethics committee (Appendix A) 

• Research Ethics Committee, Faculty of Humanities, University of Pretoria 

(Appendix A) 

The identified clinic was contacted and informed about the study, after which 

permission was sought from the clinic management to conduct the study there 

(Appendix C). Informed consent forms were distributed to parents/caregivers at the 

identified clinic (Appendix B). The data was then collected by the researcher and SLP 

students in their final year of study, who received training in the specific procedures of 

the research studies and on administering the BSID-III, under supervision of a qualified 

SLP and Audiologist (Shabnam Abdoola, M. Early Childhood Intervention, HPCSA no. 

STA0028657). Out of each group of four students, one student conducted the 

screening using the PEDS tools smartphone application, while three students 

administered the BSID-III. All the clinicians were blinded to the outcomes of the other 

test conducted on the participant, thus eliminating bias.  

 

The research ethics guidelines in Ethics in Health Research: Principles, Structures 

and Processes (Department of Health, 2015) were followed. Compliance with national 

and international guidelines serve to reassure the public that the rights, safety, and 

well-being of the participants are protected (Department of Health, 2015). The guiding 

principles that were applied to the study are listed and discussed in Table 1. 

 

Table 1. Ethical principles applied in participant selection, data collection, and analysis 

(Department of Health, 2015) 

Principle  Application to study  

Respect and dignity: Respect for the dignity, 

safety and well-being of participants should be a 

primary concern in health research involving 

human participants. Language, beliefs, 

The researchers treated each participant and 

their caregivers with respect and dignity. There 

were no medical risks associated with the 

procedures of this study. All participants were 
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perceptions, culture and customs must be 

considered.  

informed of their rights before informed consent 

was obtained and data collection commenced. 

 

Relevance: It is an ethical responsibility of 

researchers in South Africa to ensure that 

research is relevant to the individual needs of 

those who suffer from the diseases and 

developmental concerns under study as well as 

the broad health and development needs of the 

country. The findings of the research must 

contribute to improving the health status of South 

Africans.  

 

The researcher aimed to describe the 

performance of a smartphone based 

developmental screening application, so that 

such an application can contribute to valid 

developmental screening practices in the PHC 

context in South Africa.  

Scientific integrity: In addition to being 

valuable, research must demonstrate a sound 

methodology and a high probability of providing 

answers to the research questions posed. 

Knowledge of relevant literature must be 

reflected. Research methods and results must be 

open to peer review and scrutiny. 

The scientific integrity was scrutinized by the 

ethics committees of the University of Pretoria 

and the Gauteng Department of Health. A 

comprehensive literature review was conducted, 

and the researcher consulted with peers familiar 

with research in similar health care contexts. The 

studies were presented as articles, which were 

reviewed by local and international scholars 

before being accepted for publication.  

Investigator competence: The investigator 

should be suitably qualified to conduct the study, 

in terms of education, knowledge, certification 

and experience. 

The researcher is a South African qualified 

professional SLP and Audiologist, registered at 

the HPCSA, who has completed a master’s 

degree in the ECI field of interest. SLP students 

(registered with HPCSA) in their final year of 

study received training in the specific procedures 

of the research studies before assisting with data 

collection. 

 

Principal investigator responsibilities: The 

principal investigator must submit an application 

to the appropriate ethics committee/s.  

 

Ethical review: All health-related research 

conducted in South Africa must be reviewed by a 

research ethics committee and should not 

commence until the ethics committee has 

granted approval. 

The researcher submitted this proposal to the 

Research Ethics Committees of the Faculty of 

Humanities of the University of Pretoria. 

Research only commenced after approval had 

been granted by the ethics committees.  
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Informed consent: Written and verbal informed 

consent must be obtained from research 

participants. Participants must be informed about 

the risks and benefits of the research, 

understand such risks and benefits and be able 

to give consent to participation, without coercion, 

undue influence or inappropriate incentives. 

Written informed consent (Appendix B) was 

obtained from every parent/caregiver through the 

use of an informed consent form prior to data 

collection. All caregivers with infants 0-42 months 

visiting the clinic were approached, but 

prospective participants who did not understand 

Afrikaans or English were not included in the 

study.   

 

Privacy and confidentiality: A participant’s right 

to privacy and confidentiality must be protected 

at all times.  

Data was numerically coded, ensuring participant 

confidentiality. No identifying information was 

obtained from participants. The data will be 

safely stored for 15 years at the University of 

Pretoria.  

 

Inclusion and exclusion criteria: The 

recruitment, selection, inclusion and exclusion of 

participants must be based on sound scientific 

and ethical principles. No person may be unjustly 

excluded on the basis of race, age, gender, 

disability, sexual orientation, education, religious 

beliefs, pregnancy, marital status, ethnic or social 

origin, language. 

All potential participants at the clinic were asked 

to participate on the day of the visit. 

Informed consent was obtained from the 

parents/caregivers of the infants and toddlers 

Parents/ Caregivers needed to be proficient in 

Afrikaans or English. 

There was no form of discrimination, and no 

possible participant was unjustly excluded from 

the research.  

 

Risk and benefits: All risks/benefits of the study, 

even beyond the duration of the research, should 

be noted. 

There were no risks involved in participating in 

the research, and the only benefit was that 

appropriate referrals for early intervention were 

made where necessary.  

 

Publication of results: Investigator is obliged to 

publicize research results in a timely and 

competent manner. 

The research results were submitted in 3 articles 

for publication in peer-reviewed accredited 

journals.  
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Abstract 

Adequate early childhood development (ECD) is critical for later-life success. Developmental 

profiles of specific populations are required to support implementation of early intervention 

services. Three hundred and fifty-three caregivers of children with mean age 17.9 months 

were selected from a primary healthcare (PHC) clinic. Overall positive identification of signs 

of a developmental delay, with the Bayley Scales of Infant and Toddler Development III (BSID-

III), was 51.8% (n=183). Logistic regression analysis determined the effect of age and gender 

on results. Prevalence of developmental delay increased with age from 33.1% for children 

under 12 months to 61.7% and 66.3% for children between 13- 24 months and 25- 36 months 

respectively. Females were 1.82 times (95% CI [1.16, 2.85]) more likely to have had no signs 

of a developmental delay; 2.30 times (95% in motor and 2.06 times (95%) in adaptive 

behaviour domains. One-third of children presented with low levels of adaptive behaviour 

functioning. One hundred and one (28.6%) participants across age groups displayed superior 
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social-emotional ability, possibly due to familial structures and relationships. One-third of 

children presented with poor adaptive behaviour function, attributed to cultural differences. 

This study contributes to information on developmental characteristics of children in South 

Africa. 

 

KEYWORDS 

Child Development; Early Childhood Intervention; Low and Middle Income Countries; South 

Africa 

  

3.1. INTRODUCTION 

Two hundred and fifty million children below five years of age in lower-middle-income countries 

(LMICs) are not reaching their developmental potential (Rasheed and Yousafzai, 2015; 

Zablotsky et al., 2017). A large proportion of young children in South Africa are negatively 

impacted by a range of social and economic inequalities, undermining their development 

(Atmore, 2012; Hsiao et al., 2017). Poverty and socio-cultural context increase young 

children’s exposure to risk factors that affect their development (Joshua et al., 2015; Tran et 

al., 2017; Carter, 2018). Children residing in poverty-stricken contexts are at significantly 

higher risk for behaviour-, social-emotional-, physical- and cognitive problems as well as later 

academic difficulties (Cairney et al., 2016; Garcia et al., 2018).   

 

Recent prevalence estimates of children not meeting developmental outcomes in LMICs are 

35 percent (Miller et al., 2016) compared to 7 percent in a high-income country like the United 

States (Zablotsky et al., 2015). An estimate of 474 000 children in South Africa are living with 

severe delays and many more with mild- to moderate delays (Bridge, 2016). About 40 percent 

of delays affecting young children result from preventable causes (Bridge, 2016).  

 

Accurate data on children not reaching their developmental potential are important for policy 

and resource allocation, as well as for tracking progress toward meeting global goals such as 

Sustainable Development Goals (SDGs) (Black et al., 2017). The SDGs aim to ensure that all 

women, children, and adolescents have an equal chance to thrive, and not simply survive 
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(Urke et al., 2018).  National plans, in all countries, to support children to thrive must ensure 

that early childhood development (ECD) is prioritized to inform policy and programmatic 

implementation and achieve the SDG target (Bushnell et al., 2016). Global commitments to 

ECD are growing, as the number of countries with national ECD policies has increased, of 

which 45 percent are low- and middle-income countries. In 2020, 87 countries – four more 

than in 2019 – have established a national ECD policy or action plan. Some 117 countries, up 

from 105 in 2019, have government-owned multisectoral ECD programmes, which focus on 

promoting stimulation and nurturing care for young children (UNICEF, 2021). In South Africa, 

the National Integrated Policy for ECD represents government’s commitment to making quality 

ECD services available to young children (Bridge, 2016). Despite this policy, financial and 

capacity constraints result in inadequate implementation of services outlined in the 

comprehensive policies that are in place (Desmond et al., 2019). Inequity, marginalization, 

and a lack of access to quality early intervention services remain a barrier (Camden et al., 

2020; Joshua et al., 2015; Murphy et al., 2020; Samuels et al., 2012).  

 

Studies on ECD in South Africa have previously investigated risks and protective factors for 

development (Donald et al., 2019) and developmental outcomes of children of mothers with 

depression (Christodoulou et al., 2019). Other studies conducted have described relationships 

between a child’s cognition and later educational outcomes of children in rural South Africa 

(Cortina et al., 2019), and the cognitive and physical development of HIV-positive children 

(Sherr et al., 2018). These and other studies have focussed on at-risk populations with existing 

conditions in rural poverty-stricken areas, rather than a broader overview of developmental 

characteristics in LMICs (Ballot et al., 2012; Ballot et al., 2017; Wedderburn et al., 2019). 

General developmental outcomes of children in LMICs are thus unclear.  

 

A description of developmental characteristics provides information on typical and atypical 

development, and a prevalence of developmental delay across and within specific 

developmental domains (Chambers et al., 2016; Gasparini et al., 2017).  This information may 

be used to guide implementation of early intervention services (including developmental 

assessment, surveillance, and intervention) to support optimal child development. An outline 

of developmental characteristics may also serve as an indicator of function, which aids 

clinicians and parents in setting realistic expectations and facilitating timely interventions 

(Sumanasena et al., 2019). Describing developmental characteristics of those children who 

are most susceptible to poor developmental outcomes is necessary to focus assessment and 
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interventions, as well as to improve child health outcomes (Wedderburn et al., 2019). Given 

that children in sub-Saharan Africa are most at risk to not meet their developmental potential, 

and there is a dearth of published findings thereof, these findings could have important 

implications for public health policies (Wedderburn et al., 2019). This study’s purpose was, 

therefore, to describe developmental characteristics of young children, under 3 years of age, 

from a low-income South African community using a gold-standard tool. This is necessary in 

order to create a developmental profile for this population to easier identify the need for early 

intervention services, as well as the protective factors or assets in the population. 

  

3.2. AIM 

To describe the developmental characteristics of children aged 3-36 months using the Bayley 

Scales of Infant and Toddler Development III (BSID-III) in a low-income community.  

  

3.3. METHOD 

A descriptive research design was utilized to describe developmental characteristics of 

children aged 3-36 months using the BSID-III in a low-income community. 

  

Context 

Data for this study were collected at Stanza Bopape primary healthcare (PHC) clinic in 

Mamelodi, Gauteng, South Africa. Mamelodi is one of the largest townships in the Tshwane 

Metropolitan Municipality, South Africa. More than a third of residents in Mamelodi live below 

the poverty line (Freedom House, 2017).  

  

Population 

A convenience sampling method was employed to select caregiver-infant dyads to participate 

in this study. Caregivers were invited to participate while waiting in the queue at the baby 

wellness clinic with their children. A total of 353 caregivers and their children aged with a mean 

of between 3-36months (SD=10.5), with SD representing standard deviation, were included in 

the study. This age range was focused on, as one month to 36 months is the targeted age 
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range of the BSID-III. Caregivers attending the baby wellness clinic, who were proficient in 

English or Afrikaans, were included in the study. 

 

Apparatus 

The BSID-III are norm-referenced measures for assessing development of children ages one 

month to 36 months. It is a valid and reliable tool used for clinical and research purposes 

(Rademeyer and Jacklin, 2013). The BSID-III consists of five scales: Cognition, Receptive 

Language, Expressive Language, Fine Motor and Gross Motor, which are assessed by direct 

observation; and the Social-Emotional and Adaptive Behaviour domains depend on parental 

or caregiver report.  

 

Descriptive classifications of the BSID-III focus on capacities of a child, and define these as 

very superior, superior, high average, average, low average, borderline, and extremely low. 

Identification of delay in a developmental domain was defined, according to the BSID-III 

manual, as a score of 70-79 indicating a mild delay (borderline), and a score of <69 suggesting 

a severe delay (extremely low).  

 

The BSID-III is a gold-standard observational measure of development for children from one 

month to 36 months. It has established content validity, and a panel of experts reviewed the 

tool to ensure its validity and reliability before it was used in this study. It has been validated 

for a South African population (Ballot et al., 2012; Rademeyer and Jacklin, 2013) and found 

to be culturally appropriate without modifications. Thus, the BSID III has been successfully 

used in South Africa on a similar population group which made this choice of assessment tool 

a valid choice for this study (Donald et al., 2019).  

 

As the BSID-III has been normalised in developed countries, local practitioners should 

understand the nuances and should know if these tests and expected performance remain 

consistent for different ages within the local context (Laughton et al., 2010; Rademeyer and 

Jacklin, 2013).  Previous developmental profile studies in South Africa, using the Griffiths 

Mental Development Scales, showed a lower developmental profile in children from low socio-

economic groups when compared with expected norms (Laughton et al., 2010). Mean scores 
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on assessment measures were significantly higher than British norms in a study conducted in 

Cape Town, while overall scores were much higher on the BSID-III in South Africa when 

compared to a sample in the USA (Rademeyer and Jacklin, 2013). It is thus necessary to 

describe specific developmental characteristics in a particular patient population profile, to 

appropriately identify signs of developmental delay based on their expected developmental 

trajectory (Laughton et al., 2010). 

 

Procedures 

Ethical clearance was obtained from the Research Ethics Committee, Faculty of Humanities, 

University of Pretoria (reference number GW20160607HS). Informed consent was obtained 

from all participants. Assessments were conducted in a quiet room at the PHC clinic. The 

BSID-III was used for developmental assessment. Final year Speech-Language Pathology 

(SLP) students (registered with a professional body), who received training to conduct the 

BSID-III, assisted with the assessments under supervision. Quality control and monitoring 

processes were implemented to ensure accuracy. 

  

Scores of the paper-based BSID-III were manually completed and captured. Caregivers 

whose children were identified as having delays in one or more developmental domains were 

issued with referral letters to the relevant health care professionals for follow-up. 

  

Data analysis 

 

All quantitative data analysis (descriptive and inferential statistics) was conducted using 

Statistic Package Social Sciences (SPSS) v 23 (Chicago, Illinois), except for the achieved 

power analysis that was conducted using G*Power v 3.1.9.4 (Faul et al., 2007). A logistic 

regression analysis was conducted to determine the effect of gender and age on the overall 

and domain-specific results. We assume a linear relationship between the predictor variables 

(age and gender) and the log-odds (also called logit) of the event that the dependent variable 

is 1 = no signs of a developmental delay. This linear relationship can be written in the following 

mathematical form (with 𝑙 is the log-odds, 𝛽0 is the constant, 𝛽1 is the coefficient for gender 

and 𝛽2 is the coefficient for age): 𝑙 = 𝛽0 + 𝛽1(gender) +𝛽2(age). A 5% level of significance was 

used, meaning that if the p-value is less than 0.05, the predictor is statistically significant. In 
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order to compute the achieved power, the level of significance (=0.05), the sample size (= 

353) and the effect size is needed. For logistic regression, the odds ratio (OR) is an 

unstandardized effect size statistic. Interpreting ORs are explained using an example. In this 

study, female was coded as a ‘1’ and males as a ‘0’. If the OR is greater than 1, say OR = 

2.00, then females were twice more likely than males to have no signs of a developmental 

delay. On the other hand, if the OR is less than 1, say OR = 0.80, then females are 20% (1 – 

0.2 = 0.8) times less likely than males to have no signs of a developmental delay. Since the 

other predictor, age, is a continuous variable, an example of the OR for age is given. Say the 

OR for age is 4.9, then for every month older, the participant is nearly 5 times more likely to 

have no signs of a developmental delay. For the achieved power calculation, the level of 

significance (= 0.05), the sample size (= 353) and the effect size (OR) is needed. Since there 

are many OR values reported in the results section, we simply mention here that the achieved 

power exceeded 0.8 (which is the ideal) for all OR values in the power calculation together 

with level of significance (= 0.05) and the sample size (= 353). 

 

3.4. RESULTS 

A total of 353 children (45.0% females) between the ages 17.9 months (SD=10.5) were 

assessed at a PHC facility. Forty-five percent (n=158) of children were female. Home 

languages spoken included Sepedi (n =172; 48.7%), isiZulu (n=52; 14.7%), Ndebele (n=34; 

9.6%), Setswana (n=20; 5.7%), Tsonga (n=16; 4.5%), Venda (n=12; 3.4%), Shona (n=12; 

3.4%), SiSwati (n=11; 3.1%), Southern Sotho (n=7; 2.0%), Xhosa (n=6; 1.7%), English (n=5; 

1.4%), Shangaan (n=3; 0.8%), Northern Sotho (n=1; 0.3%) and Portuguese (n=1; 0.3%).  

 

The overall rate of children with signs of a developmental delay was 51.8% (n=183) (Table 

3.1). Developmental delays identified across 12-month age groups varied between 33.1% and 

66.3% (Table 3.1), with more children showing signs of developmental delay between 13 to 

24 months (61.7%) and 25 to 36 months of age older (66.3%) compared to children younger 

than 12 months (33.1%). 
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TABLE 3.1 Outcome of Bayley Scales of Infant Toddler Development III (BSID-III) at various 

age categories 

  

 

Age categories 

1 to 12 months 

(n=136) 

13 to 24 

months  

(n=128) 

25 to 36 months 

(n=89) 

Total (n=353) 

Identification of 

a delay 

 

33.1% (45/136)  61.7% 

(79/128)  

 

66.3% (59/89) 

 

51.8% 

(183/353) 

No delay 

 

66.9% (91/136)  

 

38.3% 

(49/128)  

33.7% (30/89)  

 

48.2% 

(170/353)  

 

Domain-specific outcomes (cognitive, language, motor, social-emotional and adaptive 

behaviour) were positive for developmental delays across domains varying between 8% for 

social-emotional and 58% for adaptive behaviour (Figure 3.1). A logistic regression analysis 

was conducted to determine the effect of gender and age on the overall and domain-specific 

results. Females were 1.8 times more likely to not show signs of a developmental delay 

compared to males (𝛽1 = 0.60, OR = 1.82, 95% CI [1.16, 2.85]) overall. Gender was not 

significantly associated with a developmental delay in the cognitive, language and social-

emotional domains. However, females were 2.30 times more likely than males to have no 

signs of a developmental delay in the motor domain (𝛽1 = 0.83, OR = 2.30, 95% CI [1.14, 

4.65]), and 2.06 times in the adaptive behaviour domain ( 𝛽1= 0.72, OR = 2.06, 95% CI [1.23, 

3.45]). Increasing age was associated with an increased likelihood of an overall developmental 

delay. Every month that a participant was older, they were 6.1% less likely to have no signs 

of developmental delay overall (𝛽2 = -0.06, OR = 0.94, 95% CI [0.92, 0.96]). Age was not a 

significant predictor of developmental delay in cognitive, motor and social-emotional domains. 

Participants were also 4.7% less likely to not show signs of delay in the language domain (𝛽2 

= -0.05, OR = 0.95, 95% CI [0.93, 0.98]) and 9.9% less likely to have no signs of delay in the 

adaptive behaviour domain as they get older (per month) (𝛽2 = -0.10, OR = 0.90, 95% CI [0.88, 

0.93]). 
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FIGURE 3.1 Overall and developmental domain-specific positive diagnoses on the Bayley Scales of 

Infant Toddler Development III (BSID III) (n=183) 

 

 

 

FIGURE 3.2 Descriptive classifications of development on the Bayley Scales of Infant Toddler 

Development III (BSID-III) (n=353) Borderline or extremely low classifications grouped as low and indicate 

a developmental delay; Classifications that refer to average skills development were combined into one group 

(average) and those that refer to superior skills were grouped as superior  
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Ages 13 to 24 months and ages 25< months have significantly more occurrences of no signs 

of developmental delay than age group 1 to 12 months. The oldest children in this study have 

the highest number of overall signs of delay (27.0%). Twenty-eight (7.9%) participants across 

all age groups had delays in the social-emotional domain, and 101 (28.6%) displayed superior 

ability in this domain. In the adaptive behaviour domain, ages 13 to 24 months and 25< months 

do not differ significantly from each other, with those with delays over 45%; whereas, ages 1 

to 12 months differed statistically from them with identified delays of 8.1%. 

  

3.5. DISCUSSION 

This study’s aim was achieved by describing the developmental characteristics of the study’s 

population using the BSID-III. More than half (n=183; 51.8%) of young children (1-36 months) 

in this study were at risk of long-term developmental difficulties that warrant early intervention 

(Ballot et al., 2012). Positive overall identification of delays in developmental domains in the 

current study were greatest in children aged 25-30 months (n=280; 79.3%) as opposed to 

younger children. This may be attributed to the fact that it is difficult to identify developmental 

delays in infants (Fischer et al., 2014). There was a higher incidence of delays in older children 

compared to younger children (Table 3.1) with significant differences between the age groups. 

A similar trend was identified by Ballot et al., (2017), where the BSID-III was used to evaluate 

developmental outcomes of a group of very low birth weight infants (VLBWIs) in Southern 

Africa, and language scores decreased with age (i.e. identification of delays increased). 

Gender had a significant effect in this study, with males twice as likely to have delays in motor 

and adaptive behaviour domains than females. This is in agreement with a multi-country study 

where a similar trend was reported (Weber et al., 2017). 

  

Almost twice the number of participants in the two older age groups were identified as having 

a delay in adaptive behaviour skills in relation to other domains (Figure 3.1). Although the 

BSID-III has been validated for the South African population and has been reported as 

culturally valid (Ballot et al., 2012; Rademeyer and Jacklin, 2013), this study found that cultural 

differences may have impacted children’s performance on the tool.  The elevated identification 

of delays in children aged 13-24 months and in children 25< months in the adaptive behaviour 

domain were likely attributed to cultural differences. Children’s behaviour is often linked to 

caregiver expectations, as well as what is viewed as useful or of important influence in the 
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child’s and family’s life. Cultural rearing practices also play an important role in adaptive 

behaviour of children (Snelling et al., 2019). This sub-section of the BSID-III includes test items 

that are completed by parents and caregivers with relation to a child’s abilities with regards to 

skills such as self-care, self-direction and health and safety. It is important to note that not only 

the rate of development, but also the activities with which the child is familiar must be taken 

into account; and both these may be influenced by context (Holding et al., 2008). Children 

from various cultural groups may not be expected to master certain skills, as they are not 

culturally valid or acceptable (Semrud-Clikeman et al., 2017). Furthermore, children may not 

need to develop certain behaviours in their specific contexts (Balton, 2019). For example, in 

many LMIC settings in southern Africa, children do not have stairs in their homes; therefore, 

items that assess motor development or adaptive behaviour based on the climbing of stairs 

may be inappropriate. Another study, which explored the use of the Parents’ Evaluation of 

Developmental Status (PEDS) tools, also found that children in the low-income context of 

South Africa have higher referral rates with regards to adaptive behaviour (du Toit et al., 2020). 

  

Many children in this study and more than 50% of children in a study by Ballot et al. (2017) 

presented with average skills in all domains. Almost a third of children in this study, however, 

presented with superior social-emotional skills. Similarly, higher scores in the social-emotional 

compared to other domains were found in a study conducted in Greece, which is classified as 

a high-income country (Velikos et al., 2015). In addition to social-emotional ability being 

derived from the parent-report questionnaires in the BSID-III, the superior social-emotional 

ability could be linked to strong familial relationships and extended family structures, a 

characteristic of many South African, especially black African families (Barbarin and Richter, 

2013; Huang et al., 2017; Mampane et al., 2019; Singh et al., 2014). Extended families provide 

social-emotional support for one in three children, or 30%, of children in South Africa (Patel et 

al., 2017). Previous studies have demonstrated that increased interactions result in improved 

outcomes (Nuri et al., 2019; Rasheed and Yousafzai, 2015; Romeo et al., 2018).  

  

3.6. STUDY LIMITATIONS  

The current sample does not represent the spectrum of diversity across LMICs but is 

representative of a low-income community within South Africa; so, results cannot be 

generalised to all children across other socioeconomic, linguistic, and cultural groups. 

Although the BSID-III is valid for use in the black urban African population, further research 
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on the BSID-III is needed to assess a larger, more diverse group, including all age groups for 

which the BSID-III caters (Rademeyer and Jacklin, 2013).   

 

Another limitation of this study is that the BSID-III has not yet been culturally adapted for the 

South African population. The BSID-III presented with elevated referral rates in this study. This 

may be attributed to a number of reasons, including the high-risk nature of the population and 

the young age group. Inaccuracies in parental reporting, most often used with young infants, 

may have contributed to the under- or over-referral results on the developmental screening 

measures, resulting in poorer performance than expected when compared to older children. 

Data for this study were also collected manually, which therefore increases the risk of data 

being inputted incorrectly. Additionally, while the assessors were trained to use the BSID-III, 

this study was limited in that no other clinical data was available to substantiate a diagnosis. 

 

3.7. IMPLICATIONS FOR PRACTICE 

This study’s findings suggest that the BSID-III may be a suitable tool to describe the 

developmental profile of South African children, which supports previous research 

(Rademeyer and Jacklin, 2013). The tool has previously been evaluated in studies mostly on 

HIV-exposed infants and other infants at risk of developmental delay e.g. infants with low birth 

weight (Springer et al., 2019). Studies have mostly focused on at-risk populations in rural 

poverty-stricken areas (Wedderburn et al., 2019). As children in sub-Saharan Africa are most 

at risk of not reaching their developmental potential; understanding their development is 

important, and further research with a range of cultural and linguistic groups in South Africa is 

needed.  

Clinically, understanding the developmental profile of these children will contribute to 

guidelines for best practice, especially regarding tailoring developmental assessment to fit the 

needs of this population. It is clear that the children in this study performed well in the social-

emotional domain – however, a concern arose regarding adaptive behaviour functioning. This 

implies that more cultural consideration is needed in the assessment of adaptive behaviour, 

even with the use of a gold-standard tool such as the BSID-III. These studies are needed to 

ascertain the exact nature of expected developmental characteristics, as well as any expected 

developmental delay with appropriate assessment and intervention measures, across 

communities and population groups that are greatly influenced by cultural beliefs and 

practices.  
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3.8. CONCLUSION 

This study contributes to emerging research on the understanding of developmental profiles 

in young children in LMICs like South Africa. Almost one-third of children in this vulnerable 

population presented with superior social-emotional skills, possibly due to familial structures 

and relationships related to the study population. One-third of children evaluated from this low-

income South African context presented with low levels of functioning in the adaptive 

behaviour domain, possibly attributed to various factors including cultural differences. 

Understanding the course of healthy development and the effect of a child’s settings, customs, 

and ethno-theories and how they interact is essential for understanding development (Marlow 

et al., 2019), and this study contributes to that understanding. Furthermore, this study 

contributes to the adjustment of guidelines regarding the identification of developmental 

delays in South African children, as it provides an understanding of their developmental 

profiles. The developmental assessment of these children may be tailored to this 

developmental profile to suit these children’s needs. Further studies on developmental 

characteristics of children across LMICs are required, to tailor developmental resources and 

programmes and to inform intervention approaches making sustainable contributions to 

service delivery that are both family-centred and community-based. 

  

3.9. References: 

  

Atmore E (2012) Challenges facing the early childhood development sector in South Africa. 

South African Journal of Childhood Education 2(1): 120-139. 

Ballot D, Potterton J, Chirwa T, Hilburn N and Cooper P (2012) Developmental outcome of 

very low birth weight infants in a developing country. BMC Pediatrics 12(1): 1-10 

Ballot D, Ramdin T, Rakotsoane D, Agaba F, Chirwa T, Davies V and Cooper P (2017) 

Assessment of developmental outcome in very low birth weight infants in Southern Africa 

using the Bayley Scales of Infant Development (III). BMJ Paediatrics Open 1(1). 

Balton S (2019) Family-based activity settings of typically developing three-to-five-year old 

children in a low-income African context pp. Chapter 3 -4. 

Barbarin O and Richter L (2013) Mandela’s children: Growing up in post-apartheid South 

Africa. Routledge. 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 

 
 
 



54 
 

Black M, Walker S, Fernald L, Andersen C, DiGirolamo A, Lu C, McCoy D, Fink G, Shawar 

Y, Shiffman J, Devercelli A, Wodon Q, Vargas-Barón E and Grantham-McGregor S (2017) 

Early childhood development coming of age: science through the life course. The Lancet 

389(10064):77-90. 

Bridge (2016) Transforming the ECD sector: A National Integrated Policy for Early Childhood 

Development. Available at: http://www.bridge.org.za/wp-content/uploads/2016/05/Overview-

of-National-Integrated-Policy-for-ECD-2016.pdf. 

Bushnell EW, McCoy D, Black M, Daelmans B and Dua T (2016) Existing approaches and 

challenges. Early Childhood Matters. Available at: 

https://bernardvanleer.org/app/uploads/2016/07/Early-Childhood-Matters-2016_6.pdf. 

Cairney J, Clark HJ and Nair K (2016) Parental Concerns, Developmental Temperature 

Taking, and the Necessary Conditions for Developmental Surveillance and Screening. 

Current Developmental Disorders Reports 3(3): 174-179. 

Camden C, Dostie R, Heguy L, Gauvin C, Hudon C, Rivard L and Gaboury I (2020) 

Understanding parental concerns related to their child's development and factors influencing 

their decisions to seek help from health care professionals: Results of a qualitative study. 

Child: Care, Health and Development 46(1):9-18. 

Carter B (2018) Inequality and poverty: Toxic issues that impact on children’s health and 

opportunities. Journal of Child Health Care 22(1): 3–5.  

Chambers N, Stronach ST and Wetherby AM (2016) Performance of South African children 

on the Communication and Symbolic Behavior Scales-Developmental Profile (CSBS DP)., 

International Journal of Language and Communication Disorders 51(3): 265–275.  

Christodoulou J, Roux K, Tomlinson M, Roux I, Katzen L and Rotheram-Borus M (2020) 

Corrigendum to “Perinatal maternal depression in rural South Africa: Child outcomes over 

the first two years”. Journal of Affective Disorders 274: 168–174. 

Clerke T, Hopwood N, Chavasse F, Fowler C, Lee S and Rogers J (2017) Using 

professional expertise in partnership with families. Journal of Child Health Care 21(1):74-84. 

Cortina M, Jack H, Pearson R, Kahn K, Tollman S, Hlungwani T, Twine R, Stein A and Fazel 

M (2019) Relationship between children’s cognitions and later educational progress in rural 

South Africa: a longitudinal study. Journal of Epidemiology and Community Health 

73(5):422-426. 

Desmond C, Viviers A, Edwards T, Rich K, Martin P and Richter L (2019) Priority-setting in 

the roll out of South Africa’s National Integrated ECD Policy. Early Years 39(3): 276-294. 

de Onis M, Onyango A, Borghi E, Garza C and Yang H (2006) Comparison of the World 

Health Organization (WHO) Child Growth Standards and the National Center for Health 

Statistics/WHO international growth reference: implications for child health programmes. 

Public Health Nutrition 9(7): 942-947. 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 

 
 
 



55 
 

Donald KA, Wedderburn CJ, Barnett W, Nhapi RT, Rehman AM, Stadler JA, Hoffman N, 

Koen N, Zar HJ and Stein, DJ (2019) Risk and protective factors for child development: An 

observational South African birth cohort. PLoS medicine 16(9). 

du Toit MN, van der Linde J and Swanepoel DW(2020) mHealth developmental screening 

for preschool children in low-income communities. Journal of Child Health Care. 

1367493520970012-1367493520970012. 

Faul F, Erdfelder E, Lang AG and Buchner A (2007) G* Power 3: A flexible statistical power 

analysis program for the social, behavioral, and biomedical sciences. Behavior research 

methods 39(2):175-191.Fischer V J, Morris J and Martines J (2014) Developmental 

screening tools: Feasibility of use at primary healthcare level in low- and middle-income 

settings. Journal of Health, Population and Nutrition 32(2):314–326.  

Freedom House (2017) Mamelodi Case Study, Xenophobia and Outsider Exclusion: 

Addressing Frail Social Cohesion in South Africa’s Diverse Communities. 

Garcia D, Magariño L and Bagner DM (2018) Parent--Child Interaction Therapy for Children 

with Developmental Delay and Related Problems. In: Niec LN (eds) Handbook of Parent-

Child Interaction Therapy: Innovations and Applications for Research and Practice. Cham: 

Springer International Publishing, pp. 99–111. 

Gasparini C, Caravale B, Rea M, Coletti MF, Tonchei V, Bucci S, Dotta A, De Curtis M, 

Gentile S and Ferri R (2017) Neurodevelopmental outcome of Italian preterm children at 1 

year of corrected age by Bayley-III scales: An assessment using local norms. Early human 

development 113:1-6. 

Gerber M, Müller I, Walter C, du Randt R, Adams L, Gall S, Joubert N, Nqweniso S, Smith 

D, Steinmann P and Probst-Hensch N (2018) Physical activity and dual disease burden 

among South African primary schoolchildren from disadvantaged neighbourhoods. 

Preventive medicine 112: 104-110. 

Guralnick MJ (2001) A Developmental Systems Model for Early Intervention. Infants & 

Young Children 14(2): 1–18. 

Guralnick MJ (2011) Why early intervention works: A systems perspective. Infants and 

Young Children 24(1): 6–28.  

Holding, P., Abubakar, A., & Kitsao-Wekulo, P. (2008) A Systematic Approach to Test and 

Questionnaire Adaptations in an African Context. In: A systematic approach to test and 

questionnaire adaptations in an African context, pp. 1–15. 

Hsiao C, Richter L, Makusha T, Matafwali B, Van Heerden A and Mabaso M (2017) Use of 

the ages and stages questionnaire adapted for South Africa and Zambia. Child: care, health 

and development 43(1): 59-66. 

Huang J, Kim Y and Sherraden M (2017) Material hardship and children’s social-emotional 

development: Testing mitigating effects of Child Development Accounts in a randomized 

experiment. Child: Care, Health and Development 43(1): 89–96.  

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 

 
 
 



56 
 

Joshua P, Zwi K, Moran P and White L (2015) Prioritizing vulnerable children: why should 

we address inequity?. Child: care, health and development 41(6): 818-826. 

Kitsao-Wekulo P, Holding P, Abubakar A, Kvalsvig J, Taylor HG and King CL (2016) 

Describing normal development in an African setting: The utility of the Kilifi Developmental 

Inventory among young children at the Kenyan coast. Learning and Individual Differences 

46: 3-10. 

Laughton B, Springer PE, Grove D, Seedat S, Cornell M, Kidd M, Madhi SA and Cotton MP 

(2010) Longitudinal developmental profile of children from low socio-economic 

circumstances in Cape Town, using the 1996 Griffiths Mental Development Scales. South 

African Journal of Child Health 4(4): 106-111. 

Mampane MR, Mampane SN and Ocansey S (2019) Traditional Views of Black South 

Africans on Quality and Successful Family Life. In: Mampane MR, Mampane SN and 

Ocansey S (eds) Handbook of Quality of Life in African Societies. Springer, Cham., pp. 375–

390. 

Marlow M, Servili C and Tomlinson M (2019) REVIEW ARTICLE A Review of Screening 

Tools for the Identification of Autism Spectrum Disorders and Developmental Delay in 

Infants and Young Children : Recommendations for Use in Low- and Middle-Income 

Countries. Autism Research12(2): 176–199. 

Miller AC, Murray MB, Thomson DR and Arbour MC (2016) How consistent are associations 

between stunting and child development? Evidence from a meta-analysis of associations 

between stunting and multidimensional child development in fifteen low-and middle-income 

countries. Public Health Nutrition 19(8):1339-1347. 

Milne S, McDonald J and Comino EJ (2012) The use of the bayley scales of infant and 

toddler development III with clinical populations: A preliminary exploration. Physical and 

Occupational Therapy in Pediatrics 32(1): 24–33.  

Murphy R, Jolley E, Lynch P, Mankhwazi M, Mbukwa J, Bechange S, Gladstone MJ and 

Schmidt E (2020) Estimated prevalence of disability and developmental delay among 

preschool children in rural Malawi: Findings from “Tikule Limodzi,” a cross‐sectional survey. 

Child: care, health and development 46(2): 187-194. 

Neuman MJ and Devercelli AE (2012) Early Childhood Policies in Sub-Saharan Africa: 

Challenges and Opportunities. International Journal of Child Care and Education Policy 6(2): 

21–34. 

Nuri RP, Batorowicz B and Aldersey HM (2019) Family support and family and child-related 

outcomes among families impacted by disability in low- and middle-income countries: A 

scoping review. Journal of Child Health Care 24(4): 637-654. 

Parra-Cardona R, Leijten P, Lachman JM, Mejía A, Baumann AA, Buenabad NGA, Cluver L, 

Doubt J, Gardner F, Hutchings J and Ward CL (2018) Strengthening a culture of prevention 

in low-and middle-income countries: balancing scientific expectations and contextual 

realities. Prevention Science:1-11. 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 

 
 
 



57 
 

Patel L, Knijn T, Gorman-Smith D, Hochfeld T, Isserow M, Garthe R, Chiba J, Kgaphola I 

and Moodley J (2017) Family contexts, child support grants and South Africa. The 

Programme to Support Pro-Poor Policy Development (PSPPD). 

Paterson SJ, Parish-Morris J, Hirsh-Pasek K and Golinkoff RM (2016) Considering 

development in developmental disorders. Journal of Cognition and Development 17(4): 568-

583. 

Rademeyer V and Jacklin L (2013) A study to evaluate the performance of black South 

African urban infants on the Bayley Scales of Infant Development III. SAJCH South African 

Journal of Child Health 7(2):54–59. 

Rasheed MA and Yousafzai AK (2015) The development and reliability of an observational 

tool for assessing mother-child interactions in field studies- experience from Pakistan. Child: 

Care, Health and Development 41(6): 1161–1171.  

Romeo RR, Segaran J, Leonard JA, Robinson ST, West MR, Mackey AP, Yendiki A, Rowe 

ML and Gabrieli JD (2018) Language exposure relates to structural neural connectivity in 

childhood. Journal of Neuroscience 38(36):7870-7877. 

Samuels A, Slemming W and Balton S (2012) Early childhood intervention in south africa in 

relation to the developmental systems model. Infants and Young Children 25(4): 334–345.  

Semrud-Clikeman M, Romero RAA, Prado EL, Shapiro EG, Bangirana P and John CC 

(2017) Selecting measures for the neurodevelopmental assessment of children in low-and 

middle-income countries. Child neuropsychology 23(7): 761-802. 

Sherr L, Hensels IS, Tomlinson M, Skeen S and Macedo A (2018) Cognitive and physical 

development in HIV‐positive children in South Africa and Malawi: A community‐based follow‐

up comparison study. Child: care, health and development 44(1):89-98. 

Shriver AE, Bonnell LN, Berman S and Camp BW (2020) Cumulative risk, the cognitive 

home environment and vocabulary in early childhood. Child: care, health and development 

46(2): 244-246. 

Singh R, Pant K and Valentina L (2014) Impact analysis: Family structure on social and 

emotional maturity of adolescents. Anthropologist 17(2): 359–365.  

Snelling M, Dawes A, Biersteker L, Girdwood E and Tredoux C (2019) The development of a 

South African Early Learning Outcomes Measure: A South African instrument for measuring 

early learning program outcomes. Child: care, health and development 45(2):257-270. 

Springer PE, Slogrove AL, Kidd M, Kalk E, Bettinger JA, Esser MM, Cotton MF, Zunza M, 

Molteno CD and Kruger M (2020) Neurodevelopmental and behavioural outcomes of HIV-

exposed uninfected and HIV-unexposed children at 2–3 years of age in Cape Town, South 

Africa. AIDS care 32(4): 411-419. 

Statistics South Africa (2011) Census 2011 - A profile of education enrolment, attainment 

and progression in South Africa Contents. Pretoria: Government Printer. 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 

 
 
 



58 
 

Sumanasena SP, Wanigasinghe J, Arambepola C, Sri Ranganathan S and Muhandiram E 

(2019) Developmental profile at initial presentation in children with infantile spasms. 

Developmental Medicine & Child Neurology 61(11): 1295-1301. 

Super CM, Harkness S, Barry O and Zeitlin M (2011) Think locally, act globally: 

Contributions of African research to child development. Child Development Perspectives 

5(2): 119-125. 

Toomey RB and Mitchell KJ (2016) HHS Public Access 51(1):87–100.  

Tran TD, Luchters S and Fisher J (2017) Early childhood development: impact of national 

human development, family poverty, parenting practices and access to early childhood 

education. Child: Care, Health and Development 43(3):415–426.  

Urke HB, Mittelmark MB, Amugsi DA and Matanda DJ (2018) Resources for nurturing 

childcare practices in urban and rural settings: Findings from the Colombia 2010 

Demographic and Health Survey. Child: care, health and development 44(4): 572-582. 

Unicef, 2021. Global annual results report 2020: Humanitarian action.  

Van der Linde J, Swanepoel DW, Glascoe FP, Louw EM, Hugo JF and Vinck B (2015). 

Risks associated with communication delays in infants from underserved South African 

communities. African journal of primary health care & family medicine 7(1): 1-7. 

Velikos K, Soubasi V, Michalettou I, Sarafidis K, Nakas C, Papadopoulou V, Zafeiriou D and 

Drossou V (2015) Bayley-III scales at 12 months of corrected age in preterm infants: 

Patterns of developmental performance and correlations to environmental and biological 

influences. Research in developmental disabilities 45: 110-119. 

Weber A, Darmstadt GL and Rao N (2017) Gender disparities in child development in the 

east Asia-Pacific region: a cross-sectional, population-based, multicountry observational 

study. The Lancet Child and Adolescent Health 1(3): 213–224.  

Wedderburn CJ, Yeung S, Rehman AM, Stadler JA, Nhapi RT, Barnett W, Myer L, Gibb DM, 

Zar HJ, Stein DJ and Donald KA (2019). Neurodevelopment of HIV-exposed uninfected 

children in South Africa: outcomes from an observational birth cohort study. The Lancet 

Child & Adolescent Health 3(11): 803-813. 

Zablotsky B, Black LI and Blumberg SJ (2017) Estimated Prevalence of Children With 

Diagnosed Developmental Disabilities in the United States, 2014-2016. NCHS data brief 

(291): 1–8. 

 Zablotsky B, Black LI, Maenner MJ, Schieve LA and Blumberg SJ (2015) Estimated 

prevalence of autism and other developmental disabilities following questionnaire changes in 

the 2014 National Health Interview Survey. National Health Statistics Reports (87): 1-20. 

  

  

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 

 
 
 



59 
 

CHAPTER 4 

A SCOPING REVIEW ON THE USE OF THE PARENTS 

EVALUATION OF DEVELOPMENTAL STATUS (PEDS) AND 

PEDS: DEVELOPMENTAL MILESTONES SCREENING 

TOOLS 

 

Title: A scoping review on the use of the Parents Evaluation of Developmental Status 

(PEDS) and PEDS: Developmental Milestones screening tools 

Authors: Shabnam Abdoola, De Wet Swanepoel and Jeannie Van Der Linde  

Journal: Journal of Early Intervention [ISI accredited journal] 

Acceptance: 23 November 2021 (accepted with minor changes) 

Publication: In press 

Note: This article was edited in accordance with the editorial specifications of the 

Journal of Early Intervention. The article may differ from the editorial style of the rest 

of this document. 

 

A scoping review on the use of the Parents Evaluation of Developmental Status (PEDS) and PEDS: 

Developmental Milestones screening tools 

 

Abstract  

The Parents’ Evaluation of Developmental Status (PEDS), PEDS: Developmental Milestones 

(PEDS:DM) and PEDS tools (i.e. the PEDS and PEDS:DM combined for use) are parent-reported 

screening tools frequently used to identify young children requiring early intervention. An ideal 
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screening tool for all contexts would be brief, inexpensive with appropriate test items and good 

psychometric properties. A scoping review was conducted to review studies that used the PEDS, 

PEDS:DM and PEDS tools to screen for the need for further referrals and evaluation through parent 

report. Thirty articles, ranging from 2003-2020, conducted in high-income countries (HIC) and 

lower-middle income countries (LMIC), were included from the 1468 records identified. Studies 

conducted in HICs (n=19) included screening of special population groups and comparing validated 

tools. LMIC studies (n=11) focused on translations, combination of the PEDS tools, validations of 

tools and use of an app-based tool (mHealth). High referral rates were obtained with PEDS (23%-

41%) and PEDS:DM (12%-54%) in LMICs where at-risk populations are more prevalent and 

cultural differences may affect tool validity. A global dearth of research on PEDS:DM and PEDS 

tools exist; the review highlights factors that influence the validity and impact widespread use of the 

screening measures, especially in diverse populations and LMICs. 

 

Keywords: Child development; assessment; Teaming and Collaboration with Others 

 

4.1. Introduction 

The importance of developmental screening and surveillance, typically used for early 

identification and monitoring from infancy to the preschool period, is universally accepted (Richter 

et al., 2019; Woolfenden et al., 2016). Early identification of delays is strongly linked to later 

academic success (Kiing et al., 2019). Screening tools are typically aimed toward parents, who are 

necessary partners in assessment and intervention of their children (Bindlish et al., 2018). Many 

developmental screening programs are currently built on basic health services, where there is 

ongoing contact with families, parents and children (Valla et al., 2019). Parents are an important 

source of information regarding their children’s development and behaviour, and may provide 
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information that could otherwise not be observed in a clinical setting (Miller et al., 2017). Focusing 

on parents’ concerns makes health visits more relevant, fosters collaboration, facilitates early 

detection, and encourages parents to adhere to professionals’ recommendations (Glascoe, 2013; 

Glascoe & Marks, 2011). Although accuracy of parent report and their ability to evaluate child 

development have been questioned in the past (Stokes et al., 2011) screening for developmental 

delay with parent-completed tools rather than clinician-administered tools is often recommended 

(Mackrides & Ryherd, 2011; Ozonoff et al., 2011). Parent report measures can be completed by any 

caregiver of the child – and, in some cases, even the child’s teacher. Teachers also have extended 

contact with the child in the first few years of life, and can thus be included in the screening process 

(Kiing et al., 2019). Parent report measures are increasingly preferred as they are quick, easy to use, 

and cost effective relative to formal, clinician-administered direct evaluation (Miller et al., 2017; 

Schafer et al., 2014).  

 

Two of the most widely used and validated parent-completed tools are the Parents’ 

Evaluation of Developmental Status (Glascoe, 2003) and the Ages and Stages Questionnaire (Squires 

et al., 1997; Mackrides & Ryherd, 2011; Sheldrick et al., 2020). The Parents’ Evaluation of 

Developmental Status (PEDS) has demonstrated high sensitivity to severe delays when compared to 

other tools including the widely used Ages and Stages Questionnaire, Third Edition (ASQ-3), and the 

Survey of Wellbeing of Young Children (SWYC): Milestones (Sheldrick & Perrin, 2013; Sheldrick 

et al., 2020). The PEDS has also shown promise when investigated in different socio-economic 

contexts, ranging from high-income countries  (Sheldrick et al., 2020) to LMICs including South 

Africa (Maleka et al., 2019; van der Merwe et al., 2019), Serbia (Ilić et al., 2019), and countries in 

Asia such as Bhutan (Wong et al., 2019) and Iran (Shahshahani et al., 2017; Vameghi et al., 2015). It 

is essential to prioritize healthcare in LMICs where resources and access to healthcare can be limited. 

Even though LMICs such as South Africa have varying contexts within the country, ranging from 
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higher income communities to lower income, it is still vital to understand how tools such as the 

PEDS are designed for specific populations within those contexts. In the case of the PEDS, it was 

created for use in a higher-income context, and the population of a lower-income context may thus 

require the tool to be adjusted or adapted across language and/or culture accordingly (Fyvie et al., 

2016; Maleka et al., 2016, 2019; Vameghi et al., 2015; van der Merwe et al., 2019). Available 

resources also differ across economic contexts and countries. Understanding the feasibility of a tool 

as it applies to all contexts within a country serves to improve healthcare accessibility. In order to 

inform national or systemic changes within a healthcare system, it is important to know what is 

applicable to all communities and contexts within a greater region (Agampodi et al., 2015). 

 

The PEDS is an evidence-based developmental screening tool that elicits and identifies 

parents’ concerns about children's motor, language, self-help, early academic skills, behaviour and 

social-emotional development. The inclusion of all aspects of child development and the fact that the 

PEDS is a parent-completed tool may make it suitable to be used as a population outcome measure, 

especially in low resource settings (Limbos & Joyce, 2011; Maleka et al., 2019). The PEDS is 

reported to have a sensitivity of 91 – 97% and a specificity of 73 – 86% (Glascoe, 2013). In HICs, 

the PEDS has moderate sensitivity (74%) but low specificity (64%) when compared to the ASQ 

(78%) (Limbos & Joyce, 2011), but the PEDS is also reported to have higher sensitivity (78%) to 

mild delays among older children (43-66 months) (Sheldrick et al., 2020). In LMICs such as Iran, the 

PEDS is reported to have appropriate content validity (Shahshahani et al., 2017; Vameghi et al., 

2015). With adequate sensitivity and specificity, the PEDS adheres to standards for developmental 

screening tests; and is also reliable when used by a range of professionals and individuals including 

community health workers (Fischer et al., 2014; Glascoe, 2013; van der Merwe et al., 2019) and 

teachers (Kiing et al., 2019). The PEDS is often preferred for use in developmental screening, 

especially in the context of child care visits as the PEDS do not require additional equipment and is 
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quick to administer (Shahshahani et al., 2017). The PEDS has been utilized in disadvantaged and 

vulnerable populations, as well as in high, middle and low income countries, and has been translated 

in over fifty languages (Glascoe, 2013; Woolfenden et al., 2016). In addition to the PEDS, the 

Parents’ Evaluation of Developmental Status: Developmental Milestones (PEDS:DM) was 

developed and released in 2003 (Glascoe, 2003). The PEDS:DM is a tool bridging screening and 

diagnosis; and while it is considered to be more comprehensive than screening tools, only provides 

provisional diagnoses (Chunsuwan et al., 2016). While the PEDS helps to elicit and address parents’ 

concerns using open-ended questions that elicit general concerns, the PEDS:DM provides 

information on the child’s progress and facilitates skilled monitoring of development. The questions 

are more focused on specific developmental milestones, and questions differ according to the child’s 

age. The PEDS:DM is a milestones-based checklist measure consisting of 6-8 questions, depending 

on the age-range which is birth to 8 years, with additional academic measures available for older 

children and adolescents (Glascoe, 2013). Each item taps a different developmental domain: 

expressive language, receptive language, fine motor, gross motor, social-emotional and self-help. 

With a clear scoring criteria and high sensitivity and specificity, the PEDS:DM provides accurate 

and reliable indicators of children's skills across domains in America (Glascoe, 2013). The 

PEDS:DM, also showed a moderate sensitivity for identifying signs of delays, in children from the 

USA and Bhutan (Soucy et al., 2012; Wong et al., 2019). The PEDS:DM is a fast test that highlights 

developmental milestones to parents, who can complete the PEDS:DM by reporting on or observing 

the behaviour elicited in their child (Chunsuwan et al., 2016; Glascoe, 2013). The PEDS:DM 

facilitates progress monitoring and is especially useful for clinicians who are using the PEDS and 

require more specific information on children's skill levels and function (Brothers et al., 2008).  
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Table 4.1 

Example questions from the PEDS, PEDS:DM and PEDS Tools combined  

 PEDS Tools Questions 

PEDS Response Form 

Questions 

1. Do you have any concerns about how your child talks 

and makes speech sounds?   

Select one:  No Yes  A little 

Comments:  

2. Do you have any concerns about how your child 

understands what you say?  

Select one:  No Yes  A little 

Comments:  

3. Do you have any concerns about how your child uses 

his or her hands and fingers to do things? 

Select one:  No Yes  A little 

Comments:  

PEDS: DM Response Form 

Questions  

1. Can your baby poke at things with just his or her first 

finger?  

No A little  Yes 

2. When you say your baby’s name, does he or she stop and 

look at you?   

No Sometimes  Most of the time 

3. How many different sounds such as “muh”, “bah”, “duh” 

or “guh” does your baby say?   

None 1  2 or more 
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As illustrated by Table 1, the PEDS elicits parent concerns by posing questions probing 

whether they have any concerns regarding their child’s development. The parent can choose between 

three answers: yes, no, or a little. This is followed by a ‘comments’ section which allows the parent 

to elaborate on their concerns. Conversely, the PEDS:DM is used to screen for specific 

developmental milestones; the example questions in Table 1 screen fine motor skills, receptive 

language skills, and expressive language skills respectively. The use of the PEDS and PEDS:DM 

combined, also known as the PEDS tools, makes use of both forms of question from the two tools, 

allowing for a holistic view of the child’s development by gathering information on what the parent 

is concerned about as well as specific developmental milestones their child may or may not have 

reached.  

The PEDS is scored according to the five PEDS-paths referral algorithms. This is a table of 

norms according to age distribution divided into five paths: paths A – E. Path A results in further 

referral due to two or more predictive concerns being present, without the need for further screening. 

Paths B, C, D and E recommend the use of the PEDS:DM to screen further. Thereafter, if one or 

more milestone on the PEDS:DM is not met, the child is referred for further evaluation. This 

combined approach is per the authors’ guidelines (Brothers et al., 2008). 

There is value in using PEDS and PEDS:DM together, as one elicits and identifies parents' 

concerns while the other provides information on children's actual development (Glascoe, 2013). The 

combination facilitates skilled monitoring of development by parents, as they are informed on what 

to expect from their child. Once parental concerns are identified by the PEDS, they are clarified by 

the PEDS:DM; and with this approach, recommendations for screening and surveillance are being 

fulfilled (Glascoe, 2013). A number of studies have been using the tools in combination for the 

following reasons: to bridge the gap between screening and diagnosis by examining domain-specific 
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results of the PEDS:DM to supplement the PEDS (Chunsuwan et al., 2016); to explore mobile health 

(mHealth) as a feasible method of developmental monitoring in LMICs (Maleka et al., 2019); to 

investigate whether community health workers can conduct accurate developmental screening using 

the PEDS tools (Maleka et al., 2016; van der Merwe et al., 2019); and to compare the performance of 

the PEDS tools to the Bayley Scales of Infant and Toddler Development III (BSID-III) (Abdoola et 

al., 2019). Combining the PEDS and the PEDS:DM elicits and identifies parents’ concerns, while 

monitoring milestones, and screening with validated tools periodically (i.e. surveillance). Parental 

frustration may be decreased with the opportunity to express their concerns, with adaptive parenting 

encouraged for children to reach milestones appropriately. In the case of the need for further referrals 

and evaluation being identified when conducting the PEDS:DM, the PEDS facilitates delivering this 

news via affirmation of existing parental concerns. The combined use of the PEDS and PEDS:DM 

reportedly enhances the accuracy of responses to parental concerns and guides the responses in terms 

of either support or further referral (Glascoe, 2013).. The purpose of these screening tools is to 

identify the need for further referrals and evaluation. That is why to reduce unnecessary referrals, as 

well as to prioritise referrals for further evaluation, second-stage evaluation - or a tiered approach - 

has been recommended (Chunsuwan et al., 2016). A tiered approach may be beneficial within 

contexts such as LMICs where there is a high prevalence of developmental delays or disorders, even 

though this may take long. Selecting the most effective screening tools, and complementing parent-

reported concerns with domain specific results, may reduce high referral rates and prioritize the 

referrals that are most at-risk (Maleka et al., 2019).  

 

An effective screening tool for both HIC as well as LMIC would be a brief, inexpensive tool 

with developmentally appropriate test items and good psychometric properties (Goldfeld & 

Yousafzai, 2018). However, it is highly unlikely to find a one size fits all approach that can be 

applied to all populations across HIC and LMIC. For a tool to be fit-for-purpose at an individual 
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level, it should be available in local languages where it is used, validated on children of the specific 

population, and require minimal training (Marlow et al., 2019). As the PEDS, PEDS:DM and PEDS 

tools have the potential to ascribe to these characteristics, they would be considered appropriate for 

use in various contexts. There is evidence on the use of the PEDS with other developmental 

screening tools (Fischer et al., 2014; Macy, 2012), but not on the PEDS:DM or the combination of 

the two measures. Thus, to better understand the use of these tools in isolation and in combination, as 

well as in different contexts, a scoping review of the studies using the three potential options for 

screening with PEDS tools (PEDS, PEDS:DM, and PEDS tools) globally was conducted. A scoping 

review is a method of synthesising knowledge, to comprehensively summarise evidence with the aim 

of providing direction for future reference as well as to inform practice, programs and policy 

(Colquhoun et al., 2014).  The purpose of this scoping review is to clarify concepts, address gaps in 

literature and make the information more accessible to healthcare professionals and other 

stakeholders who may need to use one or more of these tools in various contexts.  

 

4.2. Method 

Aim 

This scoping review describes the global usage of the three screening options with the PEDS 

tools (PEDS, PEDS:DM, and PEDS tools) to screen for parental concerns and for further need of 

evaluation of developmental delays.  

 

Eligibility criteria 

Peer reviewed journal publications were selected for inclusion to obtain high quality, reliable 

data. English publications were selected for ease of interpretation by the researcher and no limit was 
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placed on the date of publication or study setting. The age range of the study population was limited 

to birth to eight years, as this is the age range covered by the PEDS, PEDS:DM and PEDS tools. This 

review considered any study that used one or more of the three options for screening with the PEDS 

tools in its investigation. 

 

Material 

The PEDS and PEDS:DM are both validated and reliable tools. The PEDS has a sensitivity of 

91 – 97% and a specificity of 73 – 86% (Glascoe, 2013). It has also been found to have a test-retest 

(correlation coefficient) reliability of 0.87, which is high (Vameghi et al., 2015). The sensitivity of 

the PEDS:DM is reported to be 83% while the specificity is 84%, and reliability is reported to be 

high (test-retest, .98 - .99; inter-rater, .82 - .96) using Guttman’s coefficient (Brothers et al., 2008). A 

recent study conducted in the HIC of the United States with a primary aim of comparing the PEDS, 

ASQ-3 and the SWYC, and a secondary aim of exploring the accuracy of the PEDS:DM and PEDS 

Tools in combination, found that these tools have reliable validity and reliability (Sheldrick et al., 

2020). With regards to the PEDS tools in combination, it has a sensitivity to severe delays of 55.4% - 

91.9% for children <42 months, and a sensitivity of 41.8% - 94.5% for severe delays in children aged 

43 – 66 months (Sheldrick et al., 2020). The specificity of the PEDS tools is also reported to be 

desirable, with a specificity of 80.3 – 86.9% for children <42 months and 70.2% - 85.4% for children 

aged 43 – 66 months (Sheldrick et al., 2020). A recent study conducted in South Africa also found 

that the PEDS tools also have near perfect inter-rater reliability (Cohen’s Kappa) of .87 - .96 (Maleka 

et al., 2016). Table 2 summarises the current available information on the psychometric properties of 

these three tools.  
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Table 4.2 

Validity and reliability of the PEDS, PEDS:DM and PEDS tools 

Tool Study Validity Reliability 

Sensitivity Specificity  Test-retest Inter-rater 

PEDS Glascoe, 2013 91 – 97% 73 – 86%   

Vameghi et 

al., 2015 

  Correlation 

coefficient: .87 

 

Sheldrick et 

al., 2020 

Severe delays (0 – 

42 months): 41.8% 

- 94.5% 

Moderate-to-

severe delays (0 – 

42 months): 48.8% 

– 69.8%Severe 

delays (43 – 66 

months): 41.8% - 

94.5% 

Moderate-to-

severe delays (43 – 

66 months): 17.1% 

- 70.8% 

0-42 months: 

75.7% - 83.1% 

43 – 66 months: 

64.3% - 81.3% 

  

PEDS:DM Brothers et al., 

2008 

83% 

 

84% Guttman’s 

coefficient: .98 

- .99 

Guttman’s 

coefficient: .82 

- .96 
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Sheldrick et 

al., 2020 

Severe delays (0 – 

42 months): 49.6% 

- 71% 

Moderate-to-

severe delays (0 – 

42 months): 73.4% 

- 92.6% 

Severe delays (43 – 

66 months): 78.3% 

- 93.1% 

Moderate-to-

severe delays (43 – 

66 months): 77.1% 

- 92.7% 

 

0 – 42 months: 

30.2% – 56.2% 

43 – 66 months: 

6.7% - 23.9% 

  

PEDS Tools  Sheldrick et 

al., 2020 

Severe delays (0 – 

42 months): 55.4% 

- 91.9% 

Moderate-to-

severe delays (0 – 

42 months): 44% - 

65.3% 

Severe delays (43 – 

66 months): 41.8% 

– 94.5% 

Moderate-to-

severe delays (43 – 

66 months): 17.1% 

– 70.8% 

0 – 42 months: 

80.3 – 86.9% 

43 – 66 months: 

70.2% - 85.4% 
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Maleka et al., 

2016 

   Cohen’s 

Kappa: .87 - 

.96 

 

Information sources and search strategy 

A search was conducted on the International Prospective Register of Systematic Reviews 

(PROSPERO) database to identify similar reviews. No records of studies evaluating the use of the 

Parents Evaluation of Developmental Status (PEDS), PEDS:DM or PEDS tools were identified. The 

current study was then registered with PROSPERO in order to promote transparency, reduce bias 

and avoid study duplication (Moher et al., 2015). 

Five electronic databases, MEDLINE, Scopus, PsycINFO, PubMed and Science 

Direct, were searched for publications meeting the eligibility criteria. Searches were 

conducted in from the 13th to the 16th of July, using the following search phrases: 

• “Parents evaluation of developmental status” AND “developmental 

delays” 

• “Parents evaluation of developmental status” AND “developmental 

disorders” 

• “PEDS” AND “developmental delays” 

• “PEDS” AND “developmental disorders” 

• “PEDS:DM” AND “developmental delays” 

• “PEDS:DM” AND “developmental disorders” 

• “PEDS tools” AND “developmental delays” 
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• “PEDS tools” AND “developmental disorders” 

The use of the phrase “PEDS tools” was to identify articles wherein both the PEDS 

and PEDS:DM were used in combination.  

 

Study selection and data management 

All the researchers reached consensus regarding the eligibility criteria as well as the search 

phrases prior to conducting the database searches. DistillerSR (Evidence Partners) is the web-based 

software that was used to was used to manage the scoping review data, as automated management of 

data helps reduce data entry errors (Moher et al., 2015). This software was used to import the initial 

selection of articles and to remove duplications. The titles and abstracts of articles were screened, 

after which full texts were reviewed using an eligibility form created from the inclusion criteria. To 

supplement electronic searches, reference lists of included studies were reviewed. A data extraction 

form was developed from the DistillerSR template and used to record data items from the final 

selection.  
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Figure 4.1: Search strategy used to identify articles for inclusion in scoping review 

 

Data collection process and data items 

The data items were selected according to the study objective and were evaluated for 

inclusion in the study. Data were extracted from all the eligible studies.  
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Data synthesis 

The use of the PEDS, PEDS:DM and PEDS Tools to identify signs of developmental delays 

in the included studies were reviewed by the researcher. Data items were examined to identify 

studies matched for age gender, as well as context. Due to the heterogeneity of the sample, meta-

analysis was not conducted as it may result in non-meaningful summary of results (Haidich, 2010). 

Narrative synthesis, the use of a narrative versus statistical summary of the results, was used. The use 

of narrative synthesis allows for including different forms of evidence within a review (Rodgers et 

al., 2009).  

 

Meta-biases and robustness of the synthesis   

To minimize publication bias, which refers to the likelihood of a study being published based 

on the findings of the study; all searches were conducted on five electronic databases, with no limit 

on setting or publication date (Song et al., 2012). Both significant and non-significant findings were 

reported in the studies and are included in the review. The overall risk for publication bias was thus 

minimal. 

 

Risk of bias in individual studies   

The Newcastle-Ottawa Scale (NOS) (Wells et al. , 2010) was used to evaluate possible risk of 

bias. Determining risk of bias is not always straightforward and requires judgement on behalf of the 

reviewer (Lundh & Gøtzsche, 2008). In this case, a score of 1-3 was considered to be high risk of 

bias, while scores of 7 and higher were considered to be low risk by the reviewer. A second rater, 

who was a fellow speech-language therapist, subsequently rated the articles independent of the first 

rater, the researcher, which increases the integrity of the process.   
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4.3. Results 

Publication date ranged across 2003 to 2020 and the studies originated from both HIC and 

LMIC (Appendix A), including the USA, Canada, countries in Europe, Australia, countries in Asia 

and South Africa (Table 3). The sample was from various countries, with 1 in 3 studies conducted in 

HICs. In Table 3 the characteristics of the included studies are presented. The sample sizes in studies 

varied greatly, from 26 (Coghlan et al., 2003) to 91642 (Simon et al., 2013). Twenty-two (73%) were 

cross-sectional studies, only one of which had a control group. Two studies were mixed method in 

design, while 5 studies were prospective cohort studies and one was a retrospective cohort study. 

Twenty-six studies (86%) comprised non-probability, convenience or volunteer samples. Most of the 

studies (n=22, 73%) used the PEDS, three studies (10%) employed the PEDS:DM and five (16%) 

used a combination i.e. the PEDS tools (Table 3). High risk of bias was identified in two studies, 

while another 26 studies (84%) were rated to have low risk of bias (Appendix A). The studies by 

Maleka et al. (2019), with a score of 3, and Richards, Reith, Stitely, & Smith (2019), with a score of 

2, were rated to have a very high risk of bias (Appendix A).  

 

In terms of the specific contexts investigated within the countries, many of the studies 

conducted in HICs involved higher-income contexts (n=12, 63%). Some studies conducted in HICs 

focused on both high- and low-income contexts (n=6, 31%) to determine the impact of 

socioeconomic status on development (Simon et al., 2013). Only one study in a HIC was conducted 

in a specifically low-income context. Conversely, the majority of studies in the LMICs reported on 

low-income communities and contexts (n=7, 63%), whereas only two studies reported on high-

income contexts and another two on mixed economic contexts. 

 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 

 
 
 



76 
 

Table 4.3 

Summary of included studies on the use of the PEDS, PEDS:DM and PEDS tools (n=30) 

* typically developing 

 ALL PEDS PEDS:DM PEDS tools 

Studies 30 22 (73%) 3 (10%) 5 (16%) 

Date range of 

studies 

2003 – 2020 

 

2003 - 2020 2011 - 2019 2016 - 2019 

Sample size  

(Average +/- 

SD; Range) 

 

3396+/-16671; 26 - 

91642  

 

–4377+/-19028; 26 

- 91642 

95 +/-23; 66 - 

124 

238+/-93; 138- 406 

Age (years) 

 

0.1 - 8 0.4 - 8 0 - 8 0.1 – 3.2 

Countries (n) 11 countries 

11 USA 

6 SA 

3 Australia 

2 Canada 

2 Iran 

1 Serbia 

1 Israel 

1 Singapore 

1 New Zealand 

1 Bhutan 

1 Thailand  

9 countries 

9 USA 

3 Australia   

2 SA 

2 Canada 

2 Iran  

1 Serbia  

1 Ukraine 

1 Singapore  

1 New Zealand 

 

2 countries 

2 USA 

1 Bhutan 

2 countries 

4 SA 

1 Thailand 

High- or low-

income context 

(n) 

14 High-income 

8 Mixed 

8 Low-income 

 

13 High-income 

6 Mixed  

3 Low-income 

1 High-income 

2 Mixed 

5 Low-income 

Study types 22 (73%) Cross-

sectional 

5 (16%) Prospective 

cohort study 

1 (4%) Retrospective 

cohort study 

2(8%) Mixed method 

17(77%) Cross-

sectional 

4 (18%) Prospective 

cohort study 

1 (6%) Mixed 

method 

2 (67%) Cross-

sectional 

1 (33%) 

Prospective 

cohort study 

3 (60%) Cross-

sectional 

1 (20%) 

Retrospective 

cohort study 

1 (20%) Mixed 

method 

Comparison to 

other tools  

4 ASQ 

2 M-CHAT 

1 PEDS Northern 

Sotho (PEDS-NS) 

1 BSID-III 

4 ASQ 

1 PEDS-NS 

2 M-CHAT 

No comparisons 

to other tools  

1 BSID-III  

Person 

completing  

17 Parent/ caregivers 

5 Clinician/ health care 

worker 

2 other 

21 

Parents/caregivers 

1 Teacher/child care 

worker 

2 

Clinician/health 

care worker 

1 Children 

1 Parents/caregivers 

3 Clinician/health 

care worker 

Target 

population 

18 TD*children 

2 Children at risk for 

developmental disorder 

5 Special population  

18 TD children 

1 Children at risk 

for developmental 

disorder 

3 Special population 

1 TD children 

2 Special 

population  

4 TD children 

1 Children at risk 

for developmental 

disorder 

Mode of 

completion 

4 Digital (1 online; 3 

mHealth) 

21 Paper based 

1 online 

21 paper based 

3 paper based 3 mHealth 

2 paper based 

Risk of bias 2 High risk of bias 

2 Medium risk of bias 

26 Low risk of bias  

1 High risk of bias 

2 Medium risk of 

bias 

19 Low risk of bias 

3 Low risk of 

bias 

1 High risk of bias 

4 Low risk of bias  
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As outlined by Table 3, the studies varied in sample populations. The studies conducted in 

HICs typically focused on the PEDS and/or PEDS:DM use in special contexts and with special 

populations, or the comparison of these tools with other tools of a similar nature (Table 4). A limited 

number of studies, with small sample sizes were conducted on the PEDS:DM and PEDS tools with 

no comparative studies for the PEDS:DM with other tools (Table 3). The majority of studies 

involved the caregiver or parent’s completion of the tool (n=23, 76%). One study involved both the 

paediatrician and the caregiver for completion of the tool. A small number of studies required the 

paediatrician, childcare worker, speech-language pathologist or a clinician to complete the tool (n=5, 

16%). Only one study involved the teachers of preschool children in the completion of the tool’s 

form. Five studies compared the PEDS and ASQ. It was found that there is substantial discordance 

between PEDS and ASQ developmental screens (Sices et al., 2009). The ASQ showed higher 

sensitivity and specificity when compared to the PEDS (Limbos & Joyce, 2011; Sheldrick et al., 

2020), particularly in older children (Sheldrick et al., 2020). The higher specificity of the ASQ 

among younger children was not statistically significant (Sheldrick et al., 2020)  and in another 

study, the results of the test were similar in 93%, 94% and 91% of cases in fine motor, gross motor 

and language domains of development, respectively (Shahshahani et al., 2017).  

 

Three studies reported on special populations; two described the utility of the PEDS (Wessel 

et al., 2013) and PEDS:DM (Soucy et al., 2012) in detecting warning signs of delays in children with 

neurofibromatosis type 1. Both of these studies were conducted in the United States. The third study, 

conducted in New Zealand, made use of the PEDS to measure developmental outcomes of children 

at age four who had been exposed to maternal antiepileptic drug use (Richards et al., 2019). In HICs, 

use of the PEDS in studies was often for detection of ASD and its comparison to ASD-specific tools 
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such as the M-CHAT (Eapen et al., 2014; Pinto-Martin et al., 2008; Wiggins et al., 2014). Five of the 

20 studies conducted in HIC (Table 4) focused on factors which could potentially influence the 

assessment such as foster care, inter-country adoption, multilingualism, culture and low socio-

economic status and the PEDS (Diamond et al., 2015; Hodges et al., 2016; Huntington et al., 2016; 

Kiing et al., 2012; Simon et al., 2013). Other studies focused on the use of the PEDS in contexts such 

as pediatric hospitals (Petersen et al., 2009) and primary care (Limbos & Joyce, 2011; Pinto-Martin 

et al., 2008). Referral rates of the PEDS from studies conducted in HIC ranged from 10% to 74% 

(Diamond et al., 2015; Limbos & Joyce, 2011). The PEDS:DM had referral rates of 68% in a study 

conducted in  the USA, with significant delays in fine motor (35%) and gross motor (52%) skills 

(Soucy et al., 2012). 

Table 4.4 

Study type and country characteristics (n= 30) 

Study types LMICs HICs Total 

Adaptation and 

translation studies 

3 3 6 

Population description 

studies 

2 5 7 

Comparison studies 2 6 8 

Evaluation studies 4 5 9 

Total 11 19 30 

 

When compared to the studies conducted in HICs, the eleven LMIC studies have focused 

more on translations and adaptations, combination use of the PEDS tools, and the use of an app-

based (mHealth) version of the tool. Three studies examined translations of the PEDS in two 

different LMIC countries- South Africa (Fyvie et al., 2016; Van der Merwe et al., 2017) and Iran 

(Vameghi et al., 2015).  With the use of the translated tool, high referral rates were reported when 

participants were from underserved communities, and positive and negative correspondence was 

high- proving that the tool translation was accurate (Fyvie et al., 2016; Van der Merwe et al., 2017). 

The PEDS questions were found to have desirable content validity with no need for change 
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(Vameghi et al., 2015).  Several studies examined the usefulness of the PEDS in detecting parental 

concerns in LMICs (Chunsuwan et al., 2016; Ilić et al., 2019; Shahshahani et al., 2017; Wong et al., 

2019).  Examining the usefulness and accuracy of a tool renders varying results, as noted in the 

studies included in the review (Appendix A). Four of the studies examined the potential of the PEDS 

tools and the utilisation of mHealth in South Africa, where a growing body of recent research has 

emerged from (Abdoola et al., 2019; Maleka et al., 2016, 2019; van der Merwe et al., 2019). Five 

studies reported adaptations and/or translations and the impact of culture and language, three of 

which were translation studies. Translations of the PEDS, such as in Northern Sotho, Zulu and 

Persian, showed desirable validity (Fyvie et al., 2016; Vameghi et al., 2015; van der Merwe et al., 

2017). A study found a slight difference in referral rate with regards to translation- with a referral 

rate of 50% for English and 45% for the Zulu translation. This difference is suggestive of different 

understandings of questions in the two different languages (van der Merwe et al., 2017). A study 

conducted in Singapore found an increase of parents reporting concern, as “a little concern” is 

interpreted differently cross-culturally, and it was recommended that the word be substituted with a 

word like “worry” (Kiing et al., 2012). Conversely, in a HIC such as Australia it was found that the 

PEDS is acceptable for the reporting of developmental concerns (Coghlan et al., 2003). Referral rates 

in studies conducted in LMICs ranged from 23% to 41% on the PEDS (Maleka et al., 2019; 

Shahshahani et al., 2017), 12% to 54% on the PEDS:DM (Maleka et al., 2019; Wong et al., 2019) 

and 56% to 69% on the PEDS tools (Abdoola et al., 2019; Van der Merwe et al., 2019).  

 

4.4. Discussion 

The PEDS, PEDS:DM and PEDS tools were used across 11 different countries on various 

populations with study types including cross-sectional, prospective as well as retrospective cohort 

and mixed method. The 30 studies are distributed globally. Far less research is currently available 

internationally on the PEDS:DM and PEDS Tools compared to the PEDS. This may in part be due to 
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the fact that the latter are younger tools when compared to the PEDS. A large number of studies 

included in this review (n = 22, 73%) used the PEDS, only 3 (10%) studies used the PEDS:DM and 5 

(16%) used the PEDS tools (Table 3) to identify signs of developmental delays. 

 

In describing the use of the tools to identify need for referrals and further evaluation, there 

was a focus on expression of parental concern. Links between parental concern and child 

development; as well as the timing of concerns indicate that parents appear to be sensitive to their 

child’s development when answering the questions on the PEDS, specifically within the special 

population where reported concerns of developmental delay were high (Diamond et al., 2015; 

Hodges et al., 2016; Ilić et al., 2019; Restall & Borton, 2010). The included studies indicate that the 

PEDS may be used as a tool for detecting signs of delays in special population groups. It is well-

established that the PEDS is sensitive for the identification of disabilities, including learning, 

intellectual, language, autism spectrum and motor disorders (Glascoe, 2013). 

 

Nineteen of the thirty studies were conducted in HICs. The PEDS and PEDS:DM are well-

established in the USA since it was also developed there (Sheldrick et al., 2020). Studies in HIC 

initially focused on validation, and subsequently more studies conducted in those contexts were 

typically more towards screening of special population groups such as children with autism and 

comparative studies with other validated tools such as the ASQ (Morelli et al., 2014; Sheldrick et al., 

2020; Woolfenden et al., 2014). The only study that involved gathering information from the teacher 

was also conducted in a HIC (Kiing et al., 2012). The investigation of the value of teacher input 

using the PEDS requires further investigation, as it shows promise (Kiing et al., 2019). The HIC 

studies also used the PEDS when screening for signs of developmental delays with regards to foster 

care, adoption and drug exposure (Diamond et al., 2015; Hodges et al., 2016; Richards et al., 2019). 
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Fewer HIC studies were concerned with culture and language differences (Huntington et al., 2016; 

Kiing et al., 2012; Simon et al., 2013) when compared to studies conducted in LMIC (Abdoola et al., 

2019; Chunsuwan et al., 2016; Fyvie et al., 2016; Ilić et al., 2019; Maleka et al., 2016, 2019; 

Shahshahani et al., 2017; Vameghi et al., 2015; van der Merwe et al., 2019; Wong et al., 2019). 

Those studies that reported on cultural and language differences in HIC, however, indicated that the 

PEDS works equally well between cultural groups (Huntington et al., 2016) and that higher rates of 

positive detection of developmental delay warning signs were only present when poverty was also a 

factor (Simon et al., 2013).  Overall, there does not seem to be an association between home 

language and poor performance on the PEDS (Huntington et al., 2016; Simon et al., 2013). This may 

be attributed to parents’ ability to communicate their knowledge of their child, irrespective of the 

language they use to express their concerns. Cultural interpretations of the PEDS content does not 

seem to affect the child’s performance on the PEDS – rather, it appears to affect parent report, 

resulting in over- or under-reporting of concerns (Kiing et al., 2012). This study recommended that 

small cultural adaptations should be implemented to make the PEDS content more appropriate such 

as the substitution of a word like “concern” with “worry” (Kiing et al., 2012). In a study assessing 

the use of the PEDS:DM in Bhutan, there was a greater proportion of subjects being classified as 

being at medium risk for developmental delay due to cultural differences (Wong et al., 2019). An 

example of why this was the case is the following: the self-help question “can your child get dressed 

by himself or herself?” was met with a “no” response by a majority of the participants. This can be 

attributed to the fact that Bhutanese children are dressed in traditional clothing that is more 

complicated in comparison to Western-style clothes, resulting in children only being able to be able 

to independently dress themselves at a later age (Wong et al., 2019). While different cultural groups 

have different expectations and may consequently observe or interpret their child’s behaviour 

differently, children from different cultural backgrounds may perform equally well on the PEDS – 

such as an English- and a Spanish-speaking child (Huntington et al., 2016).   This may be due to the 
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nature of the PEDS, as parent-report of concern for their child transcends the barriers of clinician 

administered tools and cultural difference. However, as findings vary in HIC and LMIC, there is a 

need to explore the use of the tools globally, and it is recommended to examine how they perform in 

different contexts.   

 

A high maximum referral rate of 74% was found with the PEDS in one study in a HIC, which 

was conducted on internationally adopted children mainly from Russia and Ukraine (Diamond et al., 

2015). Consistent with other research, this high referral rate may be attributed to the at-risk nature of 

the children being adopted from Eastern Europe. These children are known to have significantly 

lower levels of developmental competence in most domains compared with children adopted from 

other regions (Welsh & Viana, 2012). Higher referral rates are typically obtained with the PEDS and 

PEDS:DM when administered in low-income settings, where at-risk populations are more prevalent 

(Maleka et al., 2019; van der Linde et al., 2015), and where cultural differences may also potentially 

influence outcomes. A tiered screening approach to identifying developmental delays or disorders 

requires further investigation. While the PEDS is sensitive to parental concern, the sensitivity and 

specificity of the tool by itself does not support the use of the PEDS as a stand-alone screening tool 

(Wake et al., 2005). This suggests that the PEDS has potential to be used in combination with 

another developmental screening tool, such as the PEDS:DM, to accurately detect developmental 

disabilities and delays. One of the benefits thereof would be the reduction of high referral rates by 

potentially identifying false positives from the initial screen (Chunsuwan et al., 2016).  

 

Translating and adapting tools, as well as adaptation of referral criteria of tests have been 

recommended to be more context-specific (Maleka et al., 2016; Servili & Tomlinson, 2019). Cross-

culturally appropriate and affordable tools with good psychometric properties remain limited 
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(Goldfeld & Yousafzai, 2018). In spite of this, studies from LMICs including Thailand, and South 

Africa found that if not adapted, the PEDS tools may not always be appropriate developmental 

surveillance tools within these context due to cultural and linguistic differences (Chunsuwan et al., 

2016; Dreyer et al., 2016; Maleka et al., 2019).  

 

Other studies have reported that the PEDS tools may be feasible in the South African public 

health care context (Maleka et al., 2019; van der Merwe et al., 2019). There was no research found 

on the usage of the PEDS tools in the HIC context, however it is likely that it would perform well, as 

the PEDS in isolation has been used successfully in HIC school (Coghlan et al., 2003) and primary 

health (PHC) contexts (Limbos & Joyce, 2011). The PEDS may therefore be used successfully in 

combination with the PEDS:DM in these contexts, and it is recommended that future research on the 

use of the PEDS tools in HICs is conducted. Translation studies have also been successful in South 

Africa (van der Merwe et al., 2017). This is particularly important, as there is a dearth of 

standardized screening tools used by practitioners in LMICs such as South Africa to detect 

developmental delays (Sabanathan et al., 2015; van Der Linde et al., 2015). There is also a lack of 

consensus around which screening tools are most effective, especially where tools are used in 

cultures other than those in which they were created (Marlow et al., 2019; Sabanathan et al., 2015). 

The investigation of standardized tools suitable for a LMIC context requires more attention. The 

PEDS and parent-report tools have gained more attention in many LMICs, especially with regards to 

using it in an mHealth format. However, as findings are not consistent between and within all LMIC 

contexts, they cannot be generalized to diverse populations and all LMICs at large. Further research 

is recommended to support the PEDS, PEDS:DM and PEDS tools use for the diverse multilingual, 

multicultural and socioeconomic populations in various LMICs. Few studies were conducted on the 

PEDS:DM and the PEDS tools independently, thus indicating a need for further research. 
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4.5. Conclusion 

Existing information on the use of the three potential options for screening with PEDS tools 

(PEDS, PEDS:DM, and PEDS tools) to identify a need for referrals and further evaluation was 

reviewed. The findings revealed gaps in the literature regarding which tools are an exact fit for 

specific contexts, meaning the results could not be generalised to all populations and contexts. 

Existing research is largely focused on the use of the PEDS in HICs. The review identified a dearth 

of research conducted on the PEDS:DM and PEDS tools globally and highlights factors, such as 

cultural interpretation, that influence the validity and impact widespread use of the screening 

measures, especially from diverse settings, populations and LMICs in general. Further research with 

these tools is recommended.  
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4.7. Supplementary material A: Study characteristics of included studies (n = 30) 

Study Author(s) Year of 

publication 

Study Design Level of 

evidence  

Target population Population 

age range 

Total 

sample 

size 

Location Test 

platform 

used 

Individual who 

completed the 

tool/s 

Risk 

of 

bias 

Study outcomes 

Developmental 

delays in children 

with 

neurofibromatosis 

type 1  

E Soucy, F 

Gao, D 

Guttman and C 

Dunn 

2011 Cross-sectional study 4 Children with 

neurofibromatosis 

type 1 

7 months 

– 8 years 

66 United States 

 

 

  

PEDS:DM; 

Paper-

based 

Parents and 

children 

7 The PEDS:DM demonstrates the 

high presence of developmental 

delays in children with 

neurofibromatosis type 1 and the 

need for aggressive and early 

screening.  

Comparing the 

results of 

developmental 

screening of 4 to 

60-month-old 

children in 

Tehran using 

parents 

evaluation of 

developmental 

status and ages 

and stages 

questionnaires 

S Shasshahani, 

R Vameghi, F 

Sajedi and A 

Biglarian  

2017 Cross-sectional study 4 Children living in 

Tehran city 

4 – 60 

months 

648 Iran PEDS; 

Paper-

based 

Parent/caregiver 8 The PEDS and ASQ have 

acceptable agreement, thus it 

seems that PEDS can be used for 

children’s developmental 

screening especially in child care 

visits. 

Early 

identification of 

children with 

developmental 

delay and 

behavioural 

problems 

according to 

parents concerns 

in the Republic of 

Serbia 

S Ilić, S 

Nikolić, D. 

Ilić-Stošović 

and Š 

Golubović 

2019 Cross-sectional study 3 Preschool 

children in Serbia 

3 – 7 

years  

289 Serbia PEDS; 

paper-

based 

Parents 7 According to the criteria of PEDS 

test, this research identified 

56.4% of children whose 

development needed to be 

monitored, 27.7% of children who 

needed to be referred for detailed 

diagnostic procedures, and 1.7% 

who needed to be included in 

treatment or special education 

support.  

The outcome of a 

developmental 

screening tool 

(PEDS) in 

English and 

Northern Sotho: 

A comparative 

study 

L Fyvie, J 

Anderson, C 

Kruger, M le 

Roux and J 

van der Linde 

2016 Cross-sectional study 4 Caregivers who 

were literate in 

both English and 

Northern Sotho 

2 – 5 

years 

95 South Africa PEDS and 

PEDS-NS; 

Paper-

based 

Parents/caregivers 8 This proved that the PEDS-NS is 

an accurate translation of the 

PEDS. High referral rates were 

reported, which may be due to 

participants being from 

underserved communities. 

Positive and negative 

correspondence of the PEDS-NS 

was high. 

 

Validity and 

reliability 

determination of 

Parents 

Evaluation of 

Developmental 

Status (PEDS) in 

4-60 months old 

R Vameghi,F 

Sajedi, S 

Shahshahani 

and A 

Biglarian 

2015 Cross-sectional study 2 Persian children 

attending 

healthcare clinics 

4 – 60 

months 

648 Iran PEDS; 

Paper-

based 

Parents 8 This research showed that the 

PEDS has a good content 

validity and reliability and can be 

used for developmental screening 

of children in Tehran city. 

Because 

the test is brief, using it can lead 

to saving time and resources. 
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children in 

Tehran 

All of the questions in PEDS had 

desirable content validity.  

Parent Evaluation 

of Developmental 

Status (PEDS) in 

screening: The 

Thai experience 

I Chunsuwan, 

T 

Hansakunachai 

and S 

Pornsamrit 

2016 Cross-sectional study 4 Children 

attending 9, 18 

and 30 month 

health checkups 

9 – 30 

months 

266 Thailand  PEDS 

tools; 

Paper-

based 

Parents and 

pediatricians  

8 Implementation of PEDS in well-

child visits could enhance early 

detection of developmental 

problems, but many Thai parents 

were unable to mention their 

concerns about delayed abilities 

in the correct PEDS 

question. 

Assessment of a 

neuro-

developmental 

screening tool in 

children in 

Bhutan 

B Wong, S 

Grundy, L 

Tshering, K 

Tshering and F 

Mateen 

2019 Cross-sectional study 2 Community-

dwelling 

Bhutanese 

children without 

diagnosed 

neurocognitive 

conditions 

3 – 7 

years 

96 Bhutan PEDS:DM; 

Paper-

based 

Pediatrician  7 The PEDS:DM requires further 

modifications and validation 

studies before it can be reliably 

implemented to assess 

developmental 

delay in children in Bhutan. 

Screening for 

Autism spectrum 

disorders using 

the PEDS and M-

CHAT 

V Eapen, R 

Črnčec, S 

Woolfenden 

and R 

Blackmore 

2014 Cross-sectional study 4 Parents of 

children aged 16 

– 60 months 

attending 

childcare centers  

16 – 60 

months 

97 Australia PEDS; 

Paper-

based  

Parents 8 These data provide some support 

for tiered screening with the 

PEDS and M-CHAT in 

identifying children requiring 

specialized ASD assessment.  

Five percent of children required 

specialized ASD assessment 

based on their M-CHAT scores.  

Screening 

strategies for 

autism spectrum 

disorders in 

pediatric primary 

care 

J Pinto-Martin, 

L Young, D 

Mandell, 

L Poghosyan, 

E Giarelli and 

S Levy 

2008 Cross-sectional study 4 Children 

identified at risk 

for ASD at their 

well child visits 

18 – 30 

months 

152 United States PEDS; 

Paper-

based 

Parents 8 The PEDS missed the majority of 

children who screened positive 

for ASD on the M-CHAT, 

suggesting that these two tools tap 

into very different domains of 

developmental concerns. 

Developmental 

outcomes at age 

four following 

maternal 

antiepileptic drug 

use 

N Richards, D 

Reith, M 

Stitely and A 

Smith 

2019 Prospective cohort study 4 Children with 

prenatal exposure 

to AEDs  

4 years 606 New Zealand PEDS; 

Paper-

based 

Parents 2 Prenatal exposure to sodium 

valproate and lamotrigine is 

associated with an increased risk 

of concerns about emotional and 

behavioral development being 

reported by parents in a 

neurodevelopmental screening 

program.  

Comparative 

Accuracy of 

Developmental 

Screening 

Questionnaires 

RC Sheldrick, 

S Marakovitz, 

D Garfinkel, A 

Carter and E. 

Perrin 

2020 Cross-sectional study 4 Families of 

children aged 9 – 

42 months  

9 – 42 

months 

1495 United States PEDS; 

paper-

based 

Parents 8 This study found that 3 frequently 

used screening questionnaires 

offer adequate specificity but 

modest sensitivity for detecting 

developmental delays among 

children aged 9 months to 5 years.  

Developmental 

Screening With 

Spanish-Speaking 

Families in a 

Primary Care 

Setting 

N Huntington, 

K Horan, A 

Epee-Bounya 

and A 

Schonwald 

2016 Cross-sectional study 4 Families 

attending an 

urban community 

health center 

where 75% of 

families are 

Spanish speaking 

18 – 48 

months 

607 United States PEDS; 

paper-

based 

Parents 7 The systematic inclusion of 

developmental screening as part 

of culturally competent primary 

care may aid in reducing current 

disparities in the identification of 

developmental concerns. The 

adjusted odds of a concern being 

identified was 1.5 times greater in 

the post-PEDS period for 

Developmental concerns and 2.1 
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times greater for Behavioral 

concerns. There was no 

association with family language 

indicating that the PEDS performs 

equally well for English- and 

Spanish-speaking families. 

Prioritized 

Surveillance of 

Young At-risk 

South African 

Children: An 

Evaluation of the 

PEDS Tools 

Referral and 

Response 

Characteristics 

BK Maleka, 

J Van Der 

Linde, 

DW 

Swanepoel and 

FP Glascoe 

2019 Retrospective cohort study 4 Children at risk 

for 

developmental 

delays in a 

primary health 

care setting  

5 – 36 

months 

406 South Africa PEDS 

tools; 

paper-

based 

Parents/caregivers 3 The PEDS tools must be 

evaluated for applicability in low-

and-middle-income countries. 

Referral criteria must be sensitive 

to the demands on under-

resourced health care systems. 

Referral criteria of the PEDS:DM 

in isolation as well as of the 

PEDS tools combined prioritizing 

moderately to severely affected 

children were modelled from the 

data. 

 

 

Developmental 

Screening-

Evaluation of an 

m-Health Version 

of the Parents 

Evaluation 

Developmental 

Status Tools 

BK Maleka, J 

Van Der 

Linde, 

FP Glascoe, 

and DW 

Swanepoel 

2016 Cross-sectional study 4 CHWs in a 

primary health 

care setting  

6 – 36 

months 

207 South Africa PEDS 

tools; app-

based 

CHW and SLP  7 Outcomes of the smartphone 

application, operated by a CHW, 

corresponded closely to the gold 

standard PEDS tools operated by 

a health professional. 

Early detection of 

developmental 

delays in 

vulnerable 

children by 

community care 

workers using an 

mHealth tool 

M van der 

Merwe, R 

Mosca, DW 

Swanepoel, FP 

Glascoe and J 

van der Linde 

2019 Mixed method 4 CCWs in a 

primary health 

care setting  

1 – 38 

months 

138 South Africa PEDS 

tools; app-

based 

CCW 8 CCWs and mHealth-assisted 

developmental screening can 

facilitate better access to early 

detection and developmental 

surveillance for vulnerable 

populations. CCWs perceived 

mHealth screening as valuable in 

terms of utility, outcomes and 

contribution to developmental 

knowledge for community 

members and CCWs. 

Interpreting 

parents’ concerns 

about their 

children’s 

development with 

the Parents 

Evaluation of 

Developmental 

Status: Culture 

matters 

J Kiing, P 

Low,  

Y Chan and M 

Neihart, 

2012 Cross-sectional study 4 Parents, teachers 

and child care 

workers of 

preschool 

children in 

Singapore  

1 month – 

6 years 11 

months 

1806 Singapore PEDS; 

paper-

based 

Parents and 

teachers/child 

care workers 

8 Parents’ interpretation of the 

concept of “concern” varies 

across language and culture. 

Findings highlight the importance 

of evaluating a 

screening tool’s use in local 

contexts before its widespread 

implementation to yield clinically 

meaningful 

results. The 

reporting of significant parental 

concern was considerably higher 

than US norms and Australian 

pilot figures 

when Western cutoff scores were 

applied. When cutoff scores were 
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adjusted, similar patterns of 

reporting of 

high, medium, and low risk for 

disability could be captured. 

Comparison of a 

broad-based 

screen versus 

disorder-specific 

screen in 

detecting young 

children with an 

autism spectrum 

disorder 

L Wiggins, V 

Piazza and D 

Robins 

2012 Cross-sectional study 4 Children 

evaluated for 

autism during 18- 

and 24- month 

well-child visits  

18 – 24 

months 

52 United States PEDS; 

paper-

based 

Parents 7 Findings support universal autism 

spectrum disorder–specific 

screening in addition to general 

developmental screening and 

offer considerations to encourage 

early identification of toddlers 

with autism spectrum disorder.  

Socioeconomic 

disadvantage and 

developmental 

delay among US 

children aged 18 

months to 5 years 

A Simon, PN 

Pastor, R 

Avila and S 

Blumberg 

2013 Cross-sectional study 4 All children aged 

18 months to 5 

years in the 2007 

National Survey 

of Children’s 

Health were 

categorised into 

three groups 

based on the 

likelihood of 

developmental 

delay 

18 – 60 

months 

91 642 United States PEDS; 

online 

survey 

Parents 8 It was found that children who 

were older, male, of low birth 

weight, non-Hispanic black or 

Hispanic in a non-English-

speaking household, poor or 

receiving more than 10 h/week of 

care at someone else’s home were 

at most risk of a probable 

developmental delay. 

Comparison of 

the ASQ and 

PEDS in 

screening for 

developmental 

delay in children 

presenting for 

primary care 

M Limbos and 

D Joyce 

2011 Cross-sectional study 4 Children who 

presented to their 

primary care 

provider for 

routine care 

12 – 60 

months 

334 Canada PEDS; 

paper-

based 

Parents 8 The findings support the 

guidelines of the American 

Academy of Pediatrics, 

demonstrating that both the ASQ 

and, to a lesser extent, the PEDS 

have reasonable test 

characteristics for developmental 

screening in primary care settings. 

Prevalence of 

developmental 

and behavioral 

disorders in a 

pediatric hospital 

M Petersen, D 

Kube, T 

Whitaker, JC 

Graff and 

F Palmer 

2008 Cross-sectional study 4 Primary 

caregivers of 

children admitted 

to a general 

pediatric service 

16 months 

– 17 years 

325 United States PEDS; 

paper-

based 

Parents/caregivers 9 This higher prevalence of 

developmental and behavioral 

disorders in hospitalized children 

emphasizes the need to screen for 

developmental disabilities at 

every opportunity. Strategies to 

implement systematic screening 

of hospitalized children should be 

examined.  

Parents' concerns 

about their 

children's 

development at 

school entry 

G Restall and 

B Borton 

2009 Mixed method 4 Parents and 

guardians of 

children who 

entered 

kindergarten in 

one school 

division  

36 – 60 

months 

290 Canada PEDS; 

paper-

based 

Parents 7 Eliciting parent perspectives can 

assist to build trust and to 

contribute meaningfully to the 

identification of children at risk 

for poor developmental outcomes. 

Providers need strategies to 

overcome potential barriers to 

early identification and referral.   

Detecting 

developmental 

delays in infants 

from a low-

income South 

S Abdoola, 

DW 

Swanepoel, J 

Van Der Linde 

2019 Cross-sectional study 4 Caregivers 

attending the 

baby wellness 

clinic in a 

3 – 18 

months 

174 South Africa PEDS 

tools; app-

based 

SLP 7 A combination of tools for 

screening and assessment in 

infants in a South African PHC 

context may be necessary. The 

high-risk nature and age group 
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African 

community: 

Comparing the 

BSID-III and 

PEDS tools 

and FP 

Glascoe 

primary 

healthcare setting  

may 

have contributed to poor 

agreement across tools. 

Early 

developmental 

screening for 

children in foster 

care 

K Hodges, M 

Landin, M 

Nugent and P 

Simpson 

2016 Cross-sectional study 4 Children entering 

foster care  

0 – 6 

years 

167 United States PEDS; 

paper-

based 

Parents 7 These results support use of a 

developmental screen for children 

in foster care and suggest that 

screening be performed as early 

as possible to expedite necessary 

evaluations and referrals. Use of a 

developmental screening tool at 

foster care entry increased 

detection of potential DD, and the 

results remained consistent with 

screening 1 month later. 

 

Parental 

perception of 

developmental 

vulnerability after 

inter-country 

adoption: A 10-

year follow-up 

study: 

Longitudinal 

study after inter-

country adoption 

G Diamond, Y 

Seneckya, HR 

Reichman, D 

Inbar and G 

Chodick 

2015 Prospective cohort study 4 Parents of 

adopted children  

1 – 12 

years 

191 Israel  PEDS; 

paper-

based 

Parents 6 Parents perceive international 

adoption as being associated with 

a substantial risk for 

developmental problems. Even 

meticulous pre-adoption 

screening cannot preclude 

developmental problems that may 

appear in later childhood. 

Longitudinal 

analysis of 

developmental 

delays in children 

with 

neurofibromatosis 

type 1. 

L Wessel, F 

Gao,  

D Gutmann 

and C Dunn 

2012 Prospective cohort study 4 Children with 

neurofibromatosis 

type 1  

0 – 8 

years 

124 United States PEDS:DM; 

paper-

based 

Clinician  6 Early developmental screening 

and intervention for this at-risk 

pediatric population is 

advocateda, especially in the area 

of gross motor function.  

School-age children exhibited 

significantly more areas of delay 

than infants or preschool-age 

children. Delays in math, reading, 

gross motor, fine motor, and self-

help development were observed 

more frequently in older than 

younger children. Finally, 

analysis of 43 subjects for whom 

longitudinal assessments were 

available revealed that children 

often migrated between delayed 

and non-delayed groups in all 

areas except gross motor 

development. 

Evaluation of a 

Zulu translation 

of the Parents’ 

Evaluation of 

Developmental 

Status  

M van der 

Merwe, M 

Cilliers, C 

Mare, J van 

der Linde and 

M le Roux 

2017 Cross-sectional study  4 Caregivers of 

children fluent in 

English and Zulu  

18 – 71 

months 

99 South Africa  PEDS; 

paper-

based 

Caregivers 8 The Zulu PEDS displayed high 

positive and negative 

correspondences, representative 

of an accurate translation of the 

English PEDS. It is recommended 

that the study be repeated in a 
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community where the majority 

are Zulu home language speakers 

Routine 

developmental 

screening 

implemented in 

urban primary 

care settings: 

more evidence of 

feasibility and 

effectiveness  

A Schonwald, 

N Huntington, 

E Chan, W 

Risko and C 

Bridgemohan  

2009 Prospective cohort study 4 Patients attending 

well-child care 

visits  

6 months 

– 8 years  

616 United States PEDS; 

paper-

based 

Parents 6 Implementation of validated 

screening by using the PEDS was 

feasible in large, urban settings. 

Effectiveness was demonstrated 

via chart review documenting an 

increased rate of identification of 

developmental and behavioral 

concerns.  

PEDS and ASQ 

developmental 

screening tests 

may not identify 

the same children 

L Sices, T 

Stancin, L 

Kirchner and 

H Bauchner  

2009 Cross-sectional study 4 Pediatricians and 

parents with 

children attending 

well-child care 

visits   

9 – 31 

months  

60 United States  PEDS; 

paper-

based 

Parents 6 There was substantial discordance 

between PEDS and ASQ 

developmental screens. Clinicians 

need to be aware that in 

implementing revised AAP 

guidelines, the choice of 

screening instrument may affect 

which children are likely to be 

identified for additional 

evaluation.  

Parents’ 

Evaluation of 

Developmental 

Status in the 

Australian day-

care setting: 

Developmental 

concerns of 

parents and carers  

D Coghlan, 

JSH Kiing, M 

Wake  

2003 Cross-sectional study 4 Children from 

day-care centres 

and kindergartens  

18 – 36 

months 

26 Australia  PEDS; 

paper-

based  

Parents 7 The PEDS is acceptable to 

parents of Australian preschool 

children, with a prevalence of 

significant concerns that is similar 

to those in the USA. Further 

research is needed to assess what 

factors differentially influence 

whether a concern is felt in a 

particular domain for a particular 

child.  

Does Parents’ 

Evaluation of 

Developmental 

Status at school 

entry predict 

language, 

achievement and 

quality of life 2 

years later?  

M Wake 2005 Prospective cohort study 4 Children with 

significant 

parental 

developmental 

concerns  

5.3 – 7.5. 

years 

173 Australia PEDS; 

paper-

based 

Parents 9 Although individual 

developmental concerns at school 

entry variably predict later 

academic and language scores, 

sensitivity and specificity values 

would not support use of the 

PEDS as a stand-alone screen to 

detect later problems.  
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CHAPTER 5 

DETECTING DEVELOPMENTAL DELAYS IN INFANTS 

FROM A LOW-INCOME SOUTH AFRICAN COMMUNITY: 

COMPARING THE BSID-III AND PEDS TOOLS 
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ABSTRACT 

Detecting developmental delays is essential for early intervention, especially in low to middle 

income countries (LMICs), where prevalence is highest. Detection in infants is challenging; 

therefore, this study compares the outcome of two measures, the Bayley Scales of Infant and 

Toddler Development III (BSID-III) and Parents Evaluation of Developmental status (PEDS) 

tools. A cross-sectional, within-subject, comparative design was employed to determine the 

overall and domain-specific performance of the PEDS tools smartphone application and the 

BSID-III to detect developmental delays in 174 young children aged 3-18 months. Data was 

collected at a primary healthcare (PHC) clinic in Mamelodi, an underserved high-risk 

community, in South Africa. The PEDS tools identified 56% (n=97), and the BSID-III 35% 
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(n=61) of the 158 children with possible developmental delays, with an overall agreement of 

65% between tests. The PEDS tools referral rate was significantly higher (p=0.004) than that 

of the BSID-III. The high-risk nature and age group (<18 months) may have contributed to the 

poor agreement across the tools. A combination of tools for the screening and assessment of 

developmental delay in infants in a South African PHC context may be necessary. 

 

Keywords: Communication delays, developmental delay, primary health care, early 

intervention, mHealth 

 

5.1. Introduction  

 

Approximately 200 million children in low-and-middle-income countries (LMICs) do not 

reach their full potential due to developmental delays (Irwin, Siddiqi, & Hertzman, 2007). 

Exposure to poverty, health problems, violence, malnutrition, compromised care and 

stimulation, and insufficient opportunities contribute to the increased prevalence of 

developmental delays (Samuels, Slemming, & Balton, 2012). Developmental delay is defined 

as delays in speech and language development, motor development, social-emotional 

development and cognitive development (Demirci & Kartal, 2016).  There is an established 

link between socio economic status (SES) and milder forms of delay, such as language or 

cognitive delay (Hackman & Farah, 2009; Wise, 2016);  whereas an evidential link between 

SES and severe forms of developmental delay is not well developed (Vrijheid et al., 2000). 

Severe developmental delays which may have a genetic or congenital link occur across 

socioeconomic status groups, and irrespective of the financial status of the family (Scherzer, 

Chhagan, Kauchali, & Susser, 2012). Some of these severe developmental delays due to 

conditions such as Downs syndrome may be apparent  at birth, and some through their latent 

nature may appear later as the child grows and develops with well-known consequences 

(Karmiloff-Smith et al., 2016; Hamilton, 2006). Mild delays such as language, cognitive, or 

motor impairment may be more subtle but also associated with poorer health status, higher 

rates of school failure, in-grade retention, and special education placement (Hamilton, 2006).  

 

The long-term consequences such as the negative influence on educational achievement and 

later vocational outcomes, contribute to the substantial global burden of developmental delays. 
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The prevalence of risk factors emphasizes the importance of preventative strategies to eliminate 

or reduce the extent of developmental delays (Fischer, Morris, & Martines, 2014). Mild and 

moderate developmental delays, if not addressed timeously, can progress into developmental 

disorders, which limit academic and later economic success (Fischer et al., 2014). Thus, 

prevention, including early detection and intervention for developmental delays, serve to 

alleviate the burden on the child, family and society. The emphasis has shifted to early 

identification and diagnosis of delays and disabilities to reduce the impact on development, 

with the current focus especially aimed at infants and children from birth through three years 

of age (Fischer et al., 2014).  

 

Development is often influenced by parents’ expectations, which may be guided by cultural 

norms (Balton, 2009). Culture has various influences on child development (Yamamoto & 

Sonnenschein, 2016). Cultural differences in families’ attitudes and coping strategies, as well 

as culture-specific values regarding disability; along with attitudes toward stress, may 

contribute to parental roles, family structure as well as child-rearing and-care practices (Rivard, 

Mercier, & Mello, 2016). Development is thus culturally loaded whereas growth and 

maturation are not, as these processes are physiological in nature.  

 

In LMICs like South Africa, the majority (62%) of children live in rural, poverty-stricken areas, 

and 61% of the South African population use public health care clinics as a first point of access 

to medical services (van der Linde & Kritzinger, 2013). Employing screening and surveillance 

tools at primary healthcare (PHC) settings may facilitate early identification and diagnosis of 

children with developmental delays, as most infants and young children are taken to PHC 

facilities for immunization, providing an early opportunity for developmental screening 

(Brothers, Glascoe, & Robertshaw, 2008). However, the early identification and diagnosis of 

developmental delays is difficult as they are not easily recognized in infancy; and because 

infants and young children are difficult to test (Glascoe, 2000). Despite the difficulty of 

diagnosing developmental delay, early identification and intervention should be encouraged to 

maximize critical early developmental periods and reduce long-term disability. Global action 

to improve early childhood development (ECD) as a public health endeavor in the first 5 years 

of life is necessary  (Sabanathan, Wills, & Gladstone, 2015). However, in LMICs, such as 

South Africa, access to services are often limited as there are an insufficient number of 

therapists, particularly in rural areas. Therapists are also disproportionately distributed between 

the public and private healthcare sectors; and are often not representative of the population's 
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cultural and linguistic diversity. These challenges make it difficult to develop and sustain early 

identification services (Pascoe & Norman, 2011). 

 

Due to the dearth of human resources in rural, underserved areas, there is a need for 

development and use of novel, cost-effective and culturally acceptable screening and 

diagnostic methods that could improve timely developmental interventions for improved 

outcomes (Barker, Gout, & Crowe, 2011;  Richter, Daelmans, Lombardi, Heymann, Boo, et 

al., 2017). There are many forms of developmental assessment to identify delays and initiate 

early intervention. Screening tools are used to identify infants at risk for developmental delay, 

while diagnostic assessment tools identify children who need intervention (Fischer, et al., 

2014). Screening tools are less expensive, and often not lengthy. However, the results obtained 

may not be sufficiently detailed to diagnose developmental delay (Aylward, 2018). Screening 

should be as accurate as possible, to avoid both under-detection as well as over-referrals. The 

Road to Health Booklet (RTHB) is the only nationally implemented developmental screening 

tool in South Africa (Van Der Merwe, Mosca, Swanepoel, Glascoe, & Van Der Linde, 2018; 

van Der Linde, Swanepoel, Glascoe, Louw, & Vinck, 2015). The PEDS tools are currently 

being used in research, but not commercially, in South Africa (Van Der Merwe et al., 2018; 

Maleka, Van Der Linde, Glascoe, & Swanepoel, 2016). The PEDS includes open ended 

questions to elicit parents’ concerns regarding their child’s development and behaviors. The 

PEDS: DM uses more direct, close ended questions to identify whether the child has developed 

specific skills as per the age-appropriate developmental milestones. The PEDS tools, whilst a 

screening measure, also identifies areas of difficulties. The use of the PEDS tools in the South 

African PHC context was evaluated using the basic algorithm of the test, and it was found that 

the tool is very sensitive for mild to severe delays, and may thus burden the healthcare system 

where manpower is limited (Maleka, Linde, Swanepoel, & Glascoe, 2019). This may lead to 

over-referral of children in these high-risk groups. Limited healthcare resources prevent these 

high referral rates to be accommodated into the healthcare system (Maleka et al., 2019). 

 

Developmental screening within a PHC setting provides an opportunity for caregivers to 

receive informational counselling on early development, as well as assist in early detection and 

intervention of developmental delay, which could take place remotely. However, tools 

developed in high-income countries may need to be adapted, and their costs, training 

requirements, and time for application may make them less suitable for use at PHC clinics in 

LMICs ( Fischer et al., 2012). The PEDS tools is a cost-effective developmental screening 
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solution in PHC contexts, particularly in LMICs (Maleka et al., 2019). Although it is developed 

from a reliable and credible tool that is well-validated; the PEDS tools has yet to be validated 

based on its test performance in detecting developmental delays in infants and young children 

in South Africa (Glascoe, 2000;  Glascoe, & Nolensville, 2013; Maleka, Van Der Linde, 

Glascoe, & Swanepoel, 2016). Previous research on the PEDS tools in South Africa has 

demonstrated the ability of community care workers to administer the tools (Maleka et al., 

2016), and to thus reduce the demand on healthcare professionals in healthcare settings (Van 

Der Merwe et al., 2018).  

 

Standardized tools are recommended when assessing high-risk infants, or when a more detailed 

assessment is needed (Rademeyer & Jacklin, 2013). Yet the current context does not always 

lend itself to this, as the clinician should administer these assessments. The BSID-III is a well-

established diagnostic tool, which is currently a gold standard in developmental assessment 

(Rademeyer & Jacklin, 2013). It has concurrent validity with the Differential Abilities Scale 

and the McCarthy Scales of Children’s Abilities. The BSID-III has been reported to be also 

time-consuming and costly and requires highly trained professionals to administer (Aylward, 

2018). Although some concerns have been raised internationally regarding the interpretation 

of scores; the BSID-III has been deemed a suitable tool to be used on the black urban African 

population in Gauteng (Rademeyer & Jacklin, 2013). Recent studies have reported that BSID-

III assessments significantly underestimate developmental delay in infants; but these findings 

have not been confirmed in South Africa, where the tool has not been culturally adapted for 

the context.  

 

The appropriate tools for a decentralized model of detection in low-income communities can 

be elusive, especially in young infants where concerns have been raised with a reference 

standard created in high income countries. Furthermore; issues around content validity and 

contextual relevance of tools from high-income countries applied in low-income countries 

should be considered. Therefore, this study aimed to compare the BSID-III and PEDS tools in 

an at-risk infant population from a low-income South African community. 

 

5.2. Method 

A cross-sectional, within-subject comparative research design was employed to compare the 

detection of developmental delays in young children aged 3-18 months using the PEDS tools 
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and the BSID-III.  The overall performance of the tools, as well as domain specific performance 

(language, motor, and social emotional) was determined. Data was collected at the Stanza 

Bopape PHC clinic in Mamelodi, Gauteng, South Africa. Most community residents in 

Mamelodi rely on government health care facilities such as Stanza Bopape clinic. Mamelodi is 

a low-income community with high poverty rates; and has been identified as an underserved 

community with a high risk population (Statistics South Africa, 2011).   

 

Participants 

A convenience sampling method was utilized to select the one hundred and seventy-four 

caregivers who participated in this study. Caregivers attending the baby wellness clinic with 

their children aged between 3-18 months were invited to participate while waiting in the queue. 

Caregivers who were proficient in English or Afrikaans were included in the study.  

 

A total of 174 caregivers with infants aged between 0-18months were included in this study. 

47% (n=82) of the infants were female. Home language distribution was Sepedi (47%), Zulu 

(15%), Ndebele (13%), Setswana (5%), Tsonga (4%), Shona (3.5%), SiSwati (2.5%), Southern 

Sotho (2.5%), Venda (2%), English (2%), Xhosa (1.5%), Shangaan (1.5%) and Portuguese 

(0.5%).  

 

Material  

The PEDS tools or mHealth version refers to the smartphone application of the combined 

PEDS and PEDS: DM (Maleka et al., 2016). The PEDS tools is a developmental screening 

tool, focusing on children’s developmental milestones as well as identifying caregiver concerns 

by means of parental report. The developmental areas which are addressed by the PEDS include 

language, motor, self-help, early academic skills, behaviour and social-emotional/mental 

health. The PEDS consists of ten questions, focused on parental concern such as: “Do you have 

any concerns about how your child understands what you say?” and “Do you have any concerns 

about how your child behaves?” The PEDS: DM consists of questions regarding children's 

abilities across all developmental domains, including expressive language, receptive language, 

fine motor, gross motor, social-emotional, self-help and academics. The PEDS: DM consist of 

6-8 questions per age interval, such as: “Does your baby look at his/her hands?” or “Does your 

baby put lots of sounds together that sound like talking?” (Glascoe & Robertshaw, 2009). The 

PEDS tools smartphone application provides automated scoring, where scores were interpreted 
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into five evidence-based different paths which either pass or refer a child based on the degree 

and nature of parental or caregiver concerns (Glascoe, 2013). Path A indicates a need for a 

direct referral, while Paths B-D indicate some degree of concern. These were all classified as 

a “refer”, while Path E was classified as a “pass”, as there are no concerns. When using an 

adapted referral criteria (ARC) (Maleka et al., 2019), the PEDS and PEDS: DM are combined, 

with Path A being a refer and Path B-E dependent on the PEDS: DM (two or more domains 

indicate a refer). Smartphone assessment was conducted using two Samsung Galaxy Pocket 

Plus S5301 phones running the Parents Evaluation of Developmental Status (PEDS) 

application. 

 

The BSID-III is a widely used standardised assessment tool and is used as a gold standard of 

infant and toddler assessment (Rademeyer & Jacklin, 2013).  It is a valid and reliable tool, used 

for clinical and research purposes (Rademeyer & Jacklin, 2013). Although designed and 

normed in the USA, a study to evaluate the performance of black South African urban infants 

on the BSID-III found it to be a suitable tool to use on this population (Rademeyer & Jacklin, 

2013). Infants were assessed using the current version of The Bayley Scales of Infant and 

Toddler Development (version-III, BSID-III) as the diagnostic test in this study. This 

assessment consists of five scales: Cognition, Receptive Language, Expressive Language, Fine 

Motor and Gross Motor, which are assessed directly; whereas the Social-Emotional and 

Adaptive Behaviour domains are based on information supplied by the primary caregiver to 

items contained in a separate questionnaire. Diagnosis of developmental delay was defined, 

according to the BSID-III manual, as a score of 70-79 indicating a mild delay, and a score of 

<69 suggesting a severe delay.   

 

Procedures 

Informed consent was obtained from all participants. Assessments were conducted by the 

researcher, a qualified speech-language pathologist (SLP), and final year SLP students in a 

quiet room provided at the PHC clinic. Assessment procedures were conducted in a 

counterbalanced sequence, between traditional diagnostic or smartphone-based assessments 

alternatively. The BSID-III was used for traditional diagnostic assessment; and developmental 

screening was conducted by smartphone assessment using the Parents Evaluation of 

Developmental Status (PEDS) application.  Final year SLP students (registered with HPCSA), 

who received training to administer the PEDS Tools smartphone application and conduct the 

diagnostic assessment of the BSID-III, assisted with the assessments under direct supervision. 
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The researcher and students conducting the assessments did not communicate, have contact 

with each other or access to each other’s assessment results, to ensure that no bias was present.  

 

Scores of the paper-based BSID-III were manually completed and captured; while scores of 

the PEDS tools were uploaded to the smartphone application server. Caregivers whose children 

obtained referral results according to the findings of the SLP were issued with referral letters 

to the relevant health care professionals for follow-up. 

 

Data analysis 

Quantitative data analysis was conducted using a commercially available software package, 

namely the Statistic Package Social Sciences (SPSS) v 23 (Chicago, Illinois). Pearson Chi-

Square as well as Fishers Exact tests were used to determine the significance between the 

results from the PEDS, PEDS: DM, PEDS tools and BSID III. A 5% significance level was 

used to determine statistical significance.  

 

5.3. Results 

The PEDS tools identified 56% (n=97), and the BSID-III 35% (n=61) of the sample for possible 

developmental delays. When comparing the outcomes of the PEDS tools to the BSID-III, the 

overall agreement was 65%. The PEDS-DM and PEDS had a referral rate of 55% (n=96) and 

19.5% (n=34) respectively. Maleka et al., (2019) suggested considering alternative referral 

criteria options to tailor the use of the PEDS tools to LMIC contexts with high prevalence of 

risks, which have shown lower rates of positive identification of more severe developmental 

delays (24%) only in their study.  

 

Table 5.1. Pass/Refer distribution of the BSID-III, PEDS Tools, PEDS, PEDS: DM, and PEDS tools with 

adapted referral criteria (ARC) (n=174) 

 BSID-III PEDS Tools PEDS PEDS: DM PEDS Tools 

with ARC* 

Pass 113 (65%) 77 (44%) 140(80%) 78 (45%) 130 (75%) 

Refer  61 (35%) 97 (56%) 34 (20%) 96 (55%) 44 (25%) 

*ARC- PEDS and PEDS: DM combined; Path A refer. Path B-E dependent on PEDS: DM (two or more 

domains refer) 
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BSID-III, Bayley Scales of Infant and Toddler Development-III; PEDS, Parents’ Evaluation of Developmental Status; 

PEDS-DM, PEDS-Developmental Milestones; PEDS tools, combined PEDS and PEDS: DM smartphone application 

 

The PEDS tools and BSID III corresponded in 70.5% of cases with developmental delay, and 

52.2% of cases who did not present with developmental delay (Table 5.2). Individually, the 

PEDS: DM and BSID-III corresponded in 70.5% of cases with a delay and 53.1% of cases 

without a delay; whereas the PEDS corresponded with the BSID III in 24.6% of cases with a 

delay and 83.2% of cases without developmental delay.  

 

Table 5.2. Comparison of the referral rates (%) of PEDS, PEDS-DM, PEDS tools, PEDS tools ARC and the 

BSID-III and BSID-III (very severe only) (n=174). 

 BSID-III BSID-III (very severe only) 

PEDS 

Tools  

PEDS: 

DM  

PEDS  PEDS 

Tools 

(ARC)*  

PEDS 

Tools   

PEDS: 

DM  

PEDS  PEDS 

Tools 

(ARC)*  

Delays 70.5  70.5  24.6  39.3 66.7 66.7 23.8  38.1 

No delays 52.2  53.1  83.2  81.4 45.8 46.4 81  75.8  

*ARC: Adapted Referral criteria - PEDS and PEDS: DM combined; Path A refer. Path B-E dependent 

on PEDS: DM (two or more domains refer)  

BSID-III, Bayley Scales of Infant and Toddler Development III; PEDS, Parents’ Evaluation of Developmental Status; 

PEDS-DM, PEDS-Developmental Milestones; PEDS tools, combined PEDS and PEDS: DM smartphone application; 

ARC, Adapted referral criteria(Maleka, Karabo Boledi ; Van Der Linde, Jeannie; Swanepoel , De Wet and Glascoe, 

n.d.) 

 

The PEDS tools referral rate was significantly higher (p=0.004) than that of the BSID-III. The 

referral rate of the PEDS tools dropped by 31% (from 70.5% to 39.3%) when the adapted 

referral criteria was implemented (Table 5.1 and Table 5.2). Participants who scored below the 

2-standard deviation (“extremely low”) cut-off point on 1 or more domains were identified on 

the BSID-III as severe failed cases (Veldhuizen, Clinton, Rodriguez, Wade, & Cairney, 2015). 

This approach was used to differentiate between severe and less severe delays, and then 

examine its’ effect on the overall correspondence of the PEDS tools with the BSID-III. Using 

this approach, the PEDS tools and BSID-III corresponded in 66.7% of cases with 

developmental delay and 45.8% of cases with no delay (Table 5.2).  
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Table 5.3. Developmental domain–specific distribution of screening fail results on the BSID III, PEDS 

Tools, PEDS and PEDS: DM (n=174) 

 Language (receptive 

and expressive) 

Motor (fine and gross) Social-emotional 

BSID-III 12% (n=21) 13% (n=23) 8% (n=14) 

PEDS Tools 24% (n=42) 48% (n=84) 14% (n=25) 

PEDS 7% (n=12) 8% (n=14) 4% (n=7) 

PEDS: DM 21% (n=37) 44% (n=77) 11% (n=20) 

BSID-III, Bayley Scales of Infant and Toddler Development III; PEDS, Parents’ Evaluation of Developmental Status; 

PEDS-DM, PEDS-Developmental Milestones; PEDS tools, combined PEDS and PEDS:DM smartphone application 

 

 

Domain specific outcomes (language, motor, and social emotional) of the PEDS tools and 

BSID-III was compared (Aylward, 2011). Outcomes indicate that twice the number of 

participants were identified as having developmental delay on the PEDS tools in relation to the 

BSID-III in all domains (Table 5.3).  

 

Table 5.4.  Developmental domain–specific comparison of the PEDS tools, PEDS and PEDS-DM in and 

the BSID-III. 

Developmental 

Domain  

PEDS  PEDS-DM  PEDS tools  

Language  

Identification of cases 

with delay 

10% 52% 52% 

Identification of cases 

without delay 

94% 83% 80% 

Motor   

Identification of cases 

with delay 

9% 61% 61% 

Identification of cases 

without delay 

92% 58% 54% 

Social-emotional  

Identification of cases 

with delay 

0% 21% 21% 
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Identification of cases 

without delay 

96% 89% 86% 

BSID-III, Bayley Scales of Infant and Toddler Development III; PEDS, Parents’ Evaluation of Developmental Status; 

PEDS-DM, PEDS-Developmental Milestones; PEDS tools, combined PEDS and PEDS:DM smartphone application 

 

 

Identification of developmental delay in the language domain was significantly higher for the 

PEDS tools than the BSID-III (p=0.001). No statistically significant difference was noted in 

the social emotional domains of the PEDS tools compared to the BSID-III. 

5.4. Discussion 

More than a third (35%; n=61/174) of infants in the current study were identified as having a 

developmental delay on the BSID-III. This prevalence rate is higher than the 24% identified in 

Brazil (Ertem, 2012), and in agreement with reports of elevated rates in other LMICs (Ertem, 

2012;  Samuels et al., 2012; Maleka et al., 2016). This is not unexpected as an at-risk population 

was used, from a low income setting with high rates of drug and alcohol abuse, crime, HIV and 

unemployment (Statistics South Africa, 2011; Van Der Linde, Swanepoel, Glascoe, Louw, & 

Vinck, 2015). In LMIC’s, children are often exposed to a combination of risk factors that limit 

them reaching their developmental potential (Rademeyer & Jacklin, 2013). These factors 

include poverty, and its associated health and social factors, in addition to various 

environmental and other risks. Some delays may be more influenced by these factors than 

others; and some as a primary effect while others as a secondary effect. The presence of risk 

factors, exacerbated by resource-limited settings, may increase the probability of delayed 

development (Van Der Linde et al., 2015).  

Referral rates on the BSID-III may be elevated in the current study, as researchers have 

expressed their concerns about its interpretation in infants and young children. Recent studies 

in the United States, United Kingdom, and Australia have raised concerns that BSID-III 

assessments may significantly underestimate the rate of developmental delay in preterm and 

full-term infants (Ahn & Kim, 2017). A further limitation of the BSID-III in this study is that 

it has not been culturally adapted for the South African population. The BSID-III is a 

comprehensive test, but may be influenced by the natural uneven course of child development. 

The large number of test items may increase reliability, but requires a child to concentrate for 

a long period of time. The long duration of the test may reduce the validity of the test results 

(Aylward, 2018). Although test items may yield valuable information, some may be difficult 
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to elicit in a clinical situation. As this may not be adequate by itself to determine all the 

functions needed, it becomes necessary to identify the right combination of tools that best 

determines developmental abilities and eligibility for intervention for young children and their 

families. A combination of screening tools and diagnostic measures has thus been 

recommended, with phone screening between 3-12 months and detailed developmental 

assessment at 24-36 months (Aylward, 2018). Therefore, the difference between the outcome 

of the BSID-III and the PEDS tools smartphone application may be due to the BSID-III’s 

underestimation of developmental delays in infants.  

 

The high referral rate identified by the PEDS tools (56%) was consistent with findings of past 

research conducted in other LMIC contexts (Maleka et al., 2016;  Brothers et al., 2008). Similar 

referral rates have also been reported with this screening tool in previous studies conducted in 

comparable South African communities. A referral rate of 51% was found with 142 mothers 

of infants aged 6-18 months in Mamelodi (Maleka et al., 2016); and of 52% with 102 mothers 

of  young children aged 6-12 months in Olievenhoutbosch and other areas in Tshwane (Van 

der Linde et al., 2016). As screening isolates a small group of individuals, high referral rates 

can be expected. However, high referral rates further constrain limited resources to 

accommodate referrals in underserved communities in LMICs like South Africa. To reduce the 

referral rates, ongoing surveillance is recommended to initiate formal screening for those at 

risk for delay (Hirai, Kogan, Kandasamy, Reuland, & Bethell, 2018). Maleka et al. (2019) 

indicated that altered referral criteria may significantly improve the feasibility of 

developmental screening and surveillance in underserved PHC contexts. The use of less 

stringent referral criteria of the PEDS tools decreased the referral rate by 25% in infants aged 

5-12 months, and by 29% in young children 13-18 months of age (Maleka et al., 2019). The 

adapted referral criteria, suggested by Maleka et al. (n.d.) to identify more severe delays first, 

may result in fewer referrals but may also result in the PEDS tools being less sensitive to mild 

delays. However, this type of adaptation must be investigated to avoid overburdening the 

constrained healthcare system in high-risk populations with limited health resources (Maleka 

et al., 2019). 

 

Implementing alternative referral criteria could possibly enable referrals to be prioritized based 

on severity (Maleka et al., 2019), and could improve the performance of the various measures.  

The adapted referral criteria used to interpret the combined PEDS tools in this study indicated 
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poorer identification of cases with developmental delay (39.3%), but improved identification 

of infants without delay (81.4 %). These poor results undermine the ability of the tool to 

correctly identify children at risk of developmental delays whilst correctly excluding those 

without risks, and are insufficient for the tool to be deemed accurate (Glascoe, & Nolensville, 

2013). Elevated rates of false positive results can raise concerns and anxiety for parents of 

children whose development is within normal range on further assessment (Sices, Drotar, 

Keilman, Kirchner, Roberts, & Stancin, 2008).  

 

Most studies focusing on the use of developmental screening and surveillance tools exclude 

young infant age groups that were included in this study (Veldhuizen et al., 2015).  Difficulties 

in social interaction, communication and behavior are not always clearly noticeable in children 

younger than 3 years (Van der Linde et al., 2016).  Parental awareness of their children’s 

development in these domains may also be better when the children are older (Van der Linde 

et al., 2016). As most developmental disorders are not easily identifiable among young infants, 

the use of standardized assessments in this age range may need to be reconsidered (Veldhuizen, 

Clinton, Rodriguez, Wade & Cairney, 2015). Inaccuracies in parental reporting, most often 

used with young infants, may contribute to the under- or over-referral results on the 

developmental screening measures, resulting in poorer performance than expected when 

compared to older children. The PEDS (in isolation) revealed poor identification of cases with 

delay (0-10%) for specific domains (language, motor and social-emotional). Utilizing the 

PEDS in combination with the PEDS: DM could facilitate improved communication with 

caregivers and increases the likelihood of them attending follow-up visits. The use of the 

combined PEDS tools is a more accurate approach to developmental screening than using the 

tools individually. The PEDS tools were effective in identifying communication delays in 

infants aged 6 months in South Africa (Glascoe, 2013). The current study also found that the 

combined PEDS tools demonstrated improved domain specific outcomes in language, motor 

and social-emotional domains. 

  

5.5. Conclusion 

Traditional assessment has both advantages and disadvantages in identifying developmental 

delay in infants and young children.  The agreement between developmental assessment 

outcomes across the tools used in this study was poorer than expected. The high-risk nature 
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and young age cohort (<18 months) may have contributed to these outcomes.  Findings raise 

concerns about the outcomes of the BSID-III or PEDS tools in isolation for screening and 

assessment of developmental delay in infants from LMICs like South Africa. Future research 

should evaluate performance of the PEDS tools mHealth version in older preschool children 

(between 2 and 5 years) to ascertain the influence of age. Further investigations into the validity 

of the PEDS tools and BSID-III for young infants in LMICs should also be prioritised prior to 

large scale implementation (Aylward, 2018). 

 

5.6. Acknowledgments 

The authors thank all the children and caregivers who participated in the study.  

 

5.7. Funding details 

This work was supported by the Thuthuka Funding Grant (TTK170512230728) from the 

National Research Foundation (NRF).  

 

5.8. Disclosure statement 

There are no conflicts of interest declared. 

 

5.9. References 

Ahn, S. H., & Kim, S. A. (2017). Assessment of preterm infants using the Bayley-III scales in 

Korea. Annals of Rehabilitation Medicine, 41(5), 843–850. 

https://doi.org/10.5535/arm.2017.41.5.843 

Aylward, G. (2018). Issues in Neurodevelopmental Testing of Infants Born Prematurely: The 

Bayley Scales of Infant Development Third Edition and Other Tools. In Follow-Up for 

NICU Graduates (pp. 241–253). Springer, Cham. 

Aylward, G. P. (2011). Bayley Scales of Infant and Toddler Development. Encyclopedia of 

Clinical Neuropsychology, 357–358. 

https://doi.org/10.1002/9780470479216.corpsy0111 

Aylward, G. P. (2018). Issues in Neurodevelopmental Testing of Infants Born Prematurely: 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 

 
 
 



115 
 

The Bayley and Other Tools. In Follow-Up for NICU Graduates (pp. 241–253). Springer, 

Cham. 

Barker, L. A., Gout, B. S., & Crowe, T. C. (2011). Hospital malnutrition: Prevalence, 

identification and impact on patients and the healthcare system. International Journal of 

Environmental Research and Public Health, 8(2), 514–527. 

https://doi.org/10.3390/ijerph8020514 

Brothers, K. B., Page Glascoe, F., & Robertshaw, N. S. (2008). PEDS: Developmental 

milestones - An accurate brief tool for surveillance and screening. Clinical Pediatrics, 

47(3), 271–279. https://doi.org/10.1177/0009922807309419 

Ertem, I. O. (2012). Developmental difficulties in early childhood: Prevention, early 

identification, assessment and intervention in low- and middle-income countries. In World 

Health Organization. Retrieved from 

http://apps.who.int/iris/bitstream/10665/97942/1/9789241503549_eng.pdf?ua=1 

F. P. Glascoe & N. Robertshaw. (2009). PEDS: Developmental Milestones: A Tool for 

Surveillance and Screening; Professionals’ Manual. Hawker Brownlow Education. 

Fischer, V.J., Servili, C., Morris, J. E., & Martines, J. (2012). Developmental screening tools: 

Feasibility of use at primary health level in low and middle-income settings. 

Neuropsychiatrie de l’Enfance et de l’Adolescence, 60(5), S304. 

https://doi.org/10.1016/j.neurenf.2012.04.881 

Fischer, Vinicius Jobim, Morris, J., & Martines, J. (2014). Developmental screening tools: 

Feasibility of use at primary healthcare level in low- and middle-income settings. Journal 

of Health, Population and Nutrition, 32(2), 314–326. 

https://doi.org/10.3329/jhpn.v32i2.2625 

Glascoe, F. P., & Nolensville, T. N. (2013). PEDStest.com. Retrieved from www.pedstest.com 

Glascoe, F. (2000). Early detection of developmental and behavioral problems. Pediatrics in 

Review. https://doi.org/10.1542/pir.21-8-272 

Glascoe, F. P. (2013). Collaborating with parents: Using Parents’. Evaluation of 

Developmental Status (PEDS) to detect and address developmental and behavioural 

problems. (2nd ed.). Nolensville, TN: PEDSTest. com, LLC. 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 

 
 
 



116 
 

Glascoe, Frances Page. (2000). Early Detection of Developmental and Behavioral Problems. 

21(8). 

Glascoe, Frances Page. (2013). Collaborating with Parents: using Parents’ Evaluation of 

Developmental Status (PEDS) to detect and address developmental and behavioral 

problems. https://doi.org/10.1097/00004703-199906000-00009 

Hackman, D. A., & Farah, M. J. (2009). Socioeconomic status and the developing brain. Trends 

in Cognitive Sciences, 13(2), 65–73. https://doi.org/10.1016/j.tics.2008.11.003 

Hamilton, S. (2006). Screening for developmental delay: reliable, easy-to-use tools. The 

Journal of Family Practice, 55(5), 415–422. Retrieved from 

http://www.ncbi.nlm.nih.gov/pubmed/16670037 

Hirai, A. H., Kogan, M. D., Kandasamy, V., Reuland, C., & Bethell, C. (2018). Prevalence and 

Variation of Developmental Screening and Surveillance in Early Childhood. JAMA 

Pediatrics, 172(9), 857–866. https://doi.org/10.1001/jamapediatrics.2018.1524 

Irwin, L., Siddiqi, D., Hertzman, C. (2007). Early child development: A powerful equalizer. 

Tropical Medicine & International Health, 1–38. 

https://doi.org/10.1016/j.worlddev.2010.10.008 

Karmiloff-Smith, A., Al-Janabi, T., D’Souza, H., Groet, J., Massand, E., Mok, K., … Strydom, 

A. (2016). The importance of understanding individual differences in Down syndrome. 

F1000Research, 5, 389. https://doi.org/10.12688/f1000research.7506.1 

Kamenov, K., Martinez, R., Kunjumen, T., & Chadha, S. (2021). Ear and hearing care 

workforce: current status and its implications. Ear and Hearing, 42(2), 249-257. 

https://doi.org/10.1097/AUD.0000000000001007 

Maleka, Karabo Boledi ; Van Der Linde, Jeannie; Swanepoel , De Wet and Glascoe, F. (n.d.). 

Prioritized surveillance_in review. 

Maleka, B. K., Linde, J. Van Der, Swanepoel, D. W., & Glascoe, F. P. (2019). Prioritized 

Surveillance of Young At-risk South African Children: An Evaluation of the PEDS Tools 

Referral and Response Characteristics. Journal of Health Care for the Poor and 

Underserved, 30(2), 668–679. 

Maleka, B. K., Van Der Linde, J., Glascoe, F. P., & Swanepoel, D. W. (2016). Developmental 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 

 
 
 



117 
 

Screening—Evaluation of an m-Health Version of the Parents Evaluation Developmental 

Status Tools. Telemedicine and E-Health, 22(12). https://doi.org/10.1089/tmj.2016.0007 

Merwe, M. N. Van Der, Mosca, R., Swanepoel, D. W., Frances, P., & Linde, J. Van Der. 

(2018). Early detection of developmental delays in vulnerable children by community care 

workers using an mHealth tool. Early Child Development and Care, 0(0), 1–12. 

https://doi.org/10.1080/03004430.2018.1480481 

Pascoe, M., & Norman, V. (2011). Contextually-relevant resources in Speech-language 

Therapy and Audiology in South Africa: Are there any? South African Journal of 

Communication Disorders, 58(1), 2–5. https://doi.org/10.4102/SAJCD.V58I1.35 

Rademeyer, V., & Jacklin, L. (2013). A study to evaluate the performance of black South 

African urban infants on the Bayley Scales of Infant Development III. SAJCH South 

African Journal of Child Health, 7(2), 54–59. https://doi.org/10.7196/SAJCH.547 

Richter, L. M., Daelmans, B., Lombardi, J., Heymann, J., Boo, F. L., Behrman, J. R., … 

Darmstadt, G. L. (2017). Investing in the foundation of sustainable development: 

pathways to scale up for early childhood development. The Lancet, 389(10064), 103–118. 

https://doi.org/10.1016/S0140-6736(16)31698-1 

Sabanathan, S., Wills, B., & Gladstone, M. (2015). Child development assessment tools in low-

income and middle-income countries: How can we use them more appropriately? Archives 

of Disease in Childhood, 100(5). https://doi.org/10.1136/archdischild-2014-308114 

Samuels, A., Slemming, W., & Balton, S. (2012). Early Childhood Intervention in South Africa 

in Relation to the Developmental Systems Model. Infants & Young Children, 25(4), 334–

345. https://doi.org/10.1097/IYC.0b013e3182673e12 

Scherzer, A. L., Chhagan, M., Kauchali, S., & Susser, E. (2012). Global perspective on early 

diagnosis and intervention for children with developmental delays and disabilities. 

Developmental Medicine and Child Neurology, 54(12), 1079–1084. 

https://doi.org/10.1111/j.1469-8749.2012.04348.x 

Sices, L., Drotar, D., Keilman, A., Kirchner, L. H., Roberts, D., & Stancin, T. (2008). NIH 

Public Access. Pediatrics, 122(5), e1091–e1099. https://doi.org/10.1542/peds.2008-

1773.Communication 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 

 
 
 



118 
 

Statistics South Africa. (2011). Census 2011. 

van der Linde, J., & Kritzinger, A. (2013). Perceptions of rural primary healthcare personnel 

about expansion of early communication intervention. African Journal of Primary Health 

Care and Family Medicine, 5(1), 1–11. https://doi.org/10.4102/phcfm.v5i1.553 

van Der Linde, J., Swanepoel, D. W., Glascoe, F. P., Louw, E. M., & Vinck, B. (2015). 

Developmental screening in South Africa: Comparing the national developmental 

checklist to a standardized tool. African Health Sciences, 15(1), 188–196. 

https://doi.org/10.4314/ahs.v15i1.25 

Van der Linde, J., Swanepoel, D. W., Hanekom, L., Lemmer, T., Schoeman, K., Glascoe, F. 

P., & Vinck, B. (2016). Early detection of communication delays with the PEDS tools in 

at-risk South African infants. African Journal of Disability, 5(1), 1–5. 

https://doi.org/10.4102/ajod.v5i1.223 

Veldhuizen, S., Clinton, J., Rodriguez, C., Wade, T. J., & Cairney, J. (2015). Concurrent 

validity of the ages and stages questionnaires and bayley developmental scales in a general 

population sample. Academic Pediatrics, 15(2), 231–237. 

https://doi.org/10.1016/j.acap.2014.08.002 

Vrijheid, M., Dolk, H., Stone, D., Abramsky, L., Alberman, E., & Scott, J. E. S. (2000). 

Socioeconomic inequalities in risk of congenital anomaly. Archives of Disease in 

Childhood, 82(5), 349–352. https://doi.org/10.1136/adc.82.5.349 

Yamamoto, Y., & Sonnenschein, S. (2016). Family Contexts of Academic Socialization: The 

Role of Culture, Ethnicity, and Socioeconomic Status. Research in Human Development, 

13(3), 183–190. https://doi.org/10.1080/15427609.2016.1194711 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 

 
 
 



119 
 

CHAPTER 6 

GENERAL DISCUSSION, IMPLICATIONS, AND 

CONCLUSIONS 

 

6.1. Overview of research findings  

The current research project entailed three studies, which aimed to describe the 

prevalence and nature of developmental delays in young children in South Africa, to 

describe the global usage of the three screening options with the PEDS instruments 

(PEDS, PEDS:DM, and PEDS tools) to identify developmental delays, and to compare 

the detection of developmental delays in young children using the PEDS tools and the 

BSID-III. Study I investigated the developmental characteristics of children aged 3-36 

months using the BSID-III in a low-income community. Descriptions of children’s 

domain-specific developmental characteristics in specific populations support the 

planning and implementation of required early intervention services. Prevalence of 

developmental delays in the study population increased with age from 33.1% (n=45) 

for children under 12 months to 61.7% (n=79) and 66.3% (n=59) for children between 

13- 24 months and 25- 36 months respectively. Females were 1.82 times more likely 

to have had no signs of a developmental delay; 2.30 times in motor and 2.06 times in 

adaptive behaviour domains. One hundred and one (28.6%) participants across all 

age groups displayed superior social-emotional ability, possibly due to familial 

structures and relationships. Another third (n=116, 32.9%) presented with poor 

adaptive behaviour function, presumably attributed to cultural differences impacting 

caregiver expectations.  

 

Children from various cultural groups may not master certain skills expected from them 

by measuring instruments, as the tasks are not culturally valid or acceptable (Semrud-

Clikeman et al., 2017). For example, in many LMIC settings in South Africa, children 

do not have stairs in their homes; therefore, items that assess motor development or 

adaptive behaviour based on the climbing of stairs may be inappropriate.  The findings 
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of this study contribute to the understanding of the developmental characteristics of 

young children in South Africa, which can inform intervention and public health policy 

nationally by outlining developmental profiles clinicians can expect and advocating for 

the need for EI services. This study also found that, if certain items are not adapted, 

the PEDS tools may not be appropriate developmental surveillance tools within LMICs 

including Thailand and South Africa due to cultural and linguistic differences 

(Chunsuwan et al., 2016; Dreyer et al., 2016; Maleka et al., 2019). 

 

Study II comprised a scoping review, using the PRISMA-P guidelines. The review 

aimed at describing the use of the Parents Evaluation of Developmental Status 

(PEDS), PEDS: Developmental Milestones and the PEDS Tools. Direct comparison 

between studies was not possible due to heterogeneity of population characteristics 

and contexts. The findings indicated that there was no pattern to the use of the PEDS, 

PEDS:DM and PEDS tools across contexts. The PEDS is well-established globally 

and is often used for the screening of developmental delay.  On the other hand, less 

research has been conducted globally on the use of the PEDS:DM and the PEDS tools 

combined, as well as on how these tools perform when used with children in LMIC 

contexts. The review did, however, identify factors that may influence the use of the 

screening measures such as how cultural interpretations of the PEDS content does 

not seem to affect performance on the PEDS, PEDS:DM and PEDS tools.  

 

Detecting developmental delays is essential for early intervention in low- to middle-

income countries. Study III compared the detection of developmental delays in young 

children aged 3–18 months using the PEDS tools and the BSID-III. The overall and 

domain-specific performance (language, motor, and social-emotional) was compared. 

The PEDS tools identified 56% (n = 97), and the BSID-III 35% (n = 61) of the 158 

children with possible developmental delays, with an overall agreement of 65% 

between tests. The PEDS tools referral rate was significantly higher (p=0.004) than 

the BSID-III. The high-risk nature of the test population and young age group (one 

group infants/toddlers aged 3-18 months and the other infants/toddlers aged 19-42 

months) may have contributed to poor agreement across tools. The study’s cohort 

population came from an underserved community, and thus a number of children may 

have received false positive diagnoses, or a positive diagnosis according to one tool 
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in the absence of a diagnosis with the other tool. A combination of tools for screening 

and assessment in infants in a South African PHC context may improve identification 

and surveillance.  

 

When considering the overarching aim of the research project, namely to explore the 

value and applicability of caregiver report by means of the PEDS, PEDS:DM AND 

PEDS tools (smartphone application) to describe the developmental characteristics of 

young children and to identify developmental delays in underserved communities,  

some general conclusions can be drawn. It has been firmly established that early 

identification of developmental delays is important to ensure early intervention, and to 

reduce the impact of delays on the child, family, and society (Ertem, 2012; Samuels 

et al., 2012; Scherzer et al., 2012; Richter et al., 2017; Hirai et al., 2018). Various 

screening options, such as the BSID-III together with the PEDS tools, have the 

potential to identify developmental delay (Fischer et al., 2014). However, the high 

referral rate on the PEDS tools as well as the poor agreement between the PEDS tools 

and the BSID-III may suggest that the PEDS tools are currently not optimal for the 

South African context. Adaptation and further development of the PEDS tools may be 

required to improve referral rates and to better suit the high-risk South African 

population. The potential use of the PEDS tools as a means for screening within 

existing healthcare systems, such as integration into well-child visits, must also be 

considered carefully with regard to its applicability (Maleka et al, 2019; van der Merwe 

et al., 2019). Improved, less stringent referral rates could decrease the number of 

children who are referred to receive services from the overburdened healthcare 

system in South Africa (Maleka et al., 2019). The notion of prioritised referral should 

also be considered. Ongoing developmental monitoring may assist with the 

identification of children who are most at risk of developmental delay.  

 

The South African Government has prioritised ECD within its National Development 

Plan (NDP) 2030, and advocates screening on a large scale. Such a programme 

would also benefit from improved referral rates (National Planning Commission, 2010). 

The use of mHealth is encouraged as a way to reach SDG three (health and wellbeing) 

and four (inclusive and equitable quality education to promote lifelong learning 

opportunities) goals by 2030, by which time the PEDS tools may have been adapted 

and validated, and be used as a risk assessment tool or in combination with other tools 
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to facilitate developmental screening and surveillance nationally (Maleka et al, 2019; 

van der Merwe et al., 2019). mHealth solutions demonstrate the potential to support 

early identification and intervention for young children (Eksteen et al. 2019; Manus et 

al. 2021) and should be explored in forthcoming early development research. 

6.2. Clinical implications  

The conclusions drawn from studies I-III were used to describe developmental 

screening using mHealth technology from a South African perspective, within the NCF 

(Pierce, 2020).  Effective developmental screening would provide additional support 

to professionals as well as parents, especially in vulnerable populations in LMICs. The 

NCF has been integrated into South Africa’s new RTHB and Side-by-Side campaign 

(Shung-King et al., 2019). Due to the high-risk nature as well as the extended age 

range of children in this research project, a combined protocol including the PEDS 

tools and a diagnostic developmental assessment measure is recommended, with 

smartphone screening between 3 and 12 months and detailed developmental 

assessment at 24– 36 months (Aylward, 2018). The PEDS tools are appropriate for 

use by healthcare workers as well as community healthcare workers (CHWs) in South 

Africa, although they are not viable to be used in isolation at present, as indicated by 

their poor agreement with a gold standard tool (the BSID-III). The proposed screening 

opportunities are important entry points for multi-sectoral interventions, such as 

efficient early intervention, which are necessary to provide the required services for all 

families and young children in need (Black et al., 2017). Prioritised referral can also 

take place at these regular intervals, wherein children identified as at high risk for 

developmental delays during the screening process are referred for diagnostic 

developmental assessment (Maleka et al., 2019).  Implementing such prioritised 

screening and surveillance would contribute to determining developmental abilities 

and eligibility for early intervention for young children and their families. Although the 

findings from the research projects are preliminary in nature, their application within 

this collaborative framework should be explored in future research.  

 

Young children’s development is dependent on consistent nurturing care, which 

ensures health, nutrition, caregiving, learning, and safety (Bamford et al., 2019). 

Multiple factors influence these domains of care, such as socioeconomic status and 
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access to healthcare. Clinically, understanding the developmental profile of children in 

LMICs will contribute to guidelines for best practice, as understanding these 

developmental profiles assists in tailoring developmental assessment to fit the needs 

of this population. Understanding the extent and prevalence of developmental delays 

in a population facilitates informed advocacy for provision of EI services for these 

children. The findings from study I describe the nature of expected developmental 

characteristics, and areas of concern. Understanding the developmental profile of a 

population may also aid healthcare professionals and CHWs in the identification of 

children at greater risk of developmental delay and indicate red flags to look out for. 

This allows for the identification of developmental areas that may be affected in 

children within communities and population groups that are greatly influenced by 

cultural beliefs and practices. Screening and diagnostic assessment must be adapted 

to be more relevant to cultural differences, and understanding developmental profiles 

of a population may be of assistance in that regard. Clinically, this would also aid in 

the promotion as well as the development and implementation of stimulation 

guidelines or activities for professionals and parents, using mHealth tools at various 

intervals (e.g. MomConnect and the RTHB health-promotion messages), 

implementing nurturing care, and supporting a comprehensive approach to child 

development. This form of information-giving, supporting responsive caregiving as per 

the NCF, should take place at regular intervals hand-in-hand with ongoing 

developmental monitoring. 

 

Sixty-three percent of the studies included in Study II were conducted in HIC where 

ECD services are often available and subsidised (Engle et al., 2011). However, the 

results from this study highlight factors, such as cultural interpretation, that potentially 

influence the validity and widespread use of the screening measures. The findings 

contribute to evidence supporting the use of the PEDS, PEDS:DM and PEDS tools in 

diverse settings and populations, including LMICs. The findings of Study II show that 

although the PEDS can be used as a standalone measure to identify developmental 

delay, using the PEDS and PEDS:DM in combination as the PEDS tools is more 

advantageous, especially in the LMIC context. The PEDS tools applications could 

therefore be used as part of risk assessments as well as in combination with other 

diagnostic tools to identify developmental delay. This model of service delivery could 
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be applied in health as well as education and form part of ECD initiatives across the 

public and private sectors.  

 

An mHealth solution could be viable in the underserved South African population, 

where children are at risk of developmental delays. The integration of mHealth 

solutions may require a deliberate and intentional strategy to prepare healthcare 

professionals, as suggested by Martec’s Law which states that technology changes 

exponentially while organizations or systems change logarithmically (Wiljer & Hakim, 

2019). The implication is that there is a need for training, practice, and cultural change 

for people to accept and effectively engage with and use these technologies (Wiljer & 

Hakim, 2019). Introducing screening at regular intervals provides opportunities for 

constructive engagement while ensuring developmental surveillance. For healthcare 

professionals and systems to benefit from the use of remote mHealth technology and 

tools, these tools should be absorbed into practice and into the culture of the systems 

(Wiljer & Hakim, 2019). As the PEDS tools can be used remotely, their implementation 

could increase access to developmental screening and surveillance, and facilitate 

timely referrals to healthcare professionals for early intervention. This is particularly 

valuable within the current climate of COVID-19 and its restrictions, especially in terms 

of in-person contact. With the advent of COVID-19, and more parents being faced with 

increased workloads, there are nevertheless opportunities for parents to provide 

increased support to their children. However, as parents may not always be aware of 

what can be expected from their child in terms of development, it is proposed that 

regular information sharing be promoted as well. 

 

Routine developmental surveillance may provide parents and professionals with 

support and timely referrals to stimulate language, literacy, and other academic skills 

in diverse populations (Bamford et al., 2019). The screening process should be paired 

with information-giving to facilitate responsive caregiving. Following the identification 

of signs of a developmental delay as a result of the screening process, necessary 

referrals can be made to healthcare professionals for diagnostic assessment to take 

place.  The proposed routine screenings using both mHealth and traditional diagnostic 

assessments would contribute to an environment that enables nurturing care, and 
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prioritises the provision of services to children and families. Although the results may 

not be significant yet, the immediate and long-term effect on human capital without 

further widening the digital divide should be considered (Bamford et al., 2019; Kumm 

et al., 2021). mHealth screening and surveillance tools have the potential to reduce 

disparities in service delivery between communities of varying socio-economic 

statuses (Kumm et al., 2021). The use of mHealth applications such as the PEDS tools 

or the mobile application of the RTHB (eRTHB) by various stakeholders may create 

larger-scale access in local settings where specialist services are poor or non-existent, 

and serve to facilitate better outcomes for children from vulnerable populations.  

 

6.3. Study strengths and limitations  

A critical evaluation of the research project’s strengths and limitations are provided in 

the ensuing section.  

 

Study strengths  

•  The comparative nature of Study I and Study III’s designs strengthen the 

findings of these studies, as the statistical analysis performed allowed the 

researcher to establish correlations within the dataset. 

• The within-subject design reduces the risk of errors and is more statistically 

powerful than a between-subjects design. This is because individual variation 

is removed, i.e. participant characteristics are controlled for.   

• The cross-sectional design of Studies I and III allowed for greater flexibility 

during the research process, allowing adaptability where new findings arose. It 

considers multiple variables at one point in time and allows for relationships 

between these variables to be analysed.  

• The scoping review of Study II provided an overview and synthesis of evidence 

regarding the use of the PEDS, PEDS:DM and PEDS Tools to identify 

developmental delays. The PRISMA-P protocol utilised in this study provided a 
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replicable, transparent, and rigorous method for the overview and synthesis of 

existing literature, that is also deemed a high level of evidence. 

• Study II allowed for a focus on the current state of research regarding the 

PEDS, PEDS:DM and PEDS Tools and the use of these tools worldwide. This 

outline of current research may serve to guide future systematic reviews on the 

topic. 

 

Study limitations  

 

• The BSID-III has not yet been culturally adapted for the South African 

population. The BSID-III is also limited in that, while it is a comprehensive tool, 

it may be affected by the naturally uneven course of childhood development. 

Additionally, while the large number of test items may increase reliability, it 

requires a child to concentrate for a long period of time. 

• The population sample in this project does not represent the spectrum of 

diversity across LMICs but is representative of a single low-income community 

within South Africa; consequently, results cannot be generalised to all children 

across other socioeconomic, linguistic, and cultural groups.  

• The data collection measures used in Studies I and III were not developed in 

or normed for South Africa, which was a limitation in this research project. 

Although the BSID III and the PEDS tools were found to be appropriate for use 

in the South African context, the lack of standardised assessment measures for 

the South African population (Moonsamy et al., 2017) is generally a limitation. 

• Study II was limited in that, when using a scoping review design, one does not 

formally evaluate the quality of evidence as is the case in a systematic review.  
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6.4. Recommendations for future research 

Recommendations for future research emanating from the results and conclusions of 

this research project are discussed below.  

• Scoping reviews that identify a dearth in research conducted in LMICs, such as 

study II, outline the need within a field. The need for research from diverse 

settings and LMICs in general was identified, and it is recommended that a 

systematic review on the validity of the PEDS, PEDS:DM and PEDS tools be 

conducted following the findings of study II. 

• The investigation of standardised tools suitable for an LMIC context requires 

more attention. More specifically, the PEDS tools and their use in the LMIC 

context require extensive research regarding applicability and use in 

combination with other diagnostic tools. This includes the potential use of a 

combined protocol including the PEDS tools and a diagnostic developmental 

assessment measure. The PEDS tools have generated more interest in many 

LMICs, especially with regard to use in a mHealth format. However, as findings 

are not consistent between and within all LMIC contexts, such as the agreement 

of the PEDS tools with a golden standard tool, research results from one 

context cannot be generalised to diverse populations and all LMICs.  

• It is recommended that further research be conducted to support the use of 

PEDS, PEDS: DM and PEDS tools for the diverse multilingual, multicultural and 

socioeconomic populations in various LMICs. This research should evaluate 

the performance of the PEDS tools mHealth version in older preschool children 

(between 2 and 5 years) to ascertain the influence of age. More research 

regarding adapting screening and assessment to be more relevant to cultural 

differences is also recommended. Further investigations into the validity of the 

PEDS tools and BSID-III for young infants in LMICs should also be prioritized 

prior to large scale implementation (Aylward, 2018). Future studies should 

compare the use of the PEDS tools to a gold standard, with a larger and more 

diverse population. 

• Research on developmental characteristics of children across LMICs is also 

required, in order to tailor developmental resources and programmes and to 
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inform intervention approaches, making sustainable contributions to service 

delivery that are both family-centred and community-based. Information-giving 

to support responsive caregiving, taking place at regular intervals with ongoing 

developmental monitoring, requires more research within the LMIC context.  

• There is a lack of consensus on which screening tools are most effective, 

especially where tools are used in cultures other than those in which they were 

created (Marlow et al., 2019; Sabanathan et al., 2015). The investigation of 

standardized tools suitable for an LMIC context requires more attention. A 

tiered screening approach to identifying developmental delays or disorders 

requires further investigation. 

 

6.5. Conclusions 

This project contributes to emerging research on developmental assessment in young 

children in LMICs like South Africa. These findings may assist in the adjustment of 

guidelines regarding the assessment and identification of developmental delays in 

South African children, as it provides an understanding of their developmental profiles. 

For allied health professionals, such as SLPs, this knowledge can be useful in a 

number of ways. Understanding the needs of children in a particular population allows 

effective advocacy for this population, particularly for timely identification of delays and 

prioritised referrals. This study demonstrated how developmental profiles may be 

influenced by familial structures and cultural differences, as exemplified by the one-

third of children who presented with superior social-emotional skills as well as the 

children who presented with low levels of functioning in the adaptive behaviour domain 

in Study I. Understanding the course of healthy development and the effect of a child’s 

settings and customs, as well as in-depth knowledge of ethno-theories and how they 

interact is essential for understanding development (Marlow et al., 2019), and this 

project contributes to that understanding. This project identified a dearth of research 

regarding the PEDS: DM and PEDS tools globally, and highlights factors such as 

cultural interpretation that influence the validity and widespread use of the screening 

measures. This is especially true for high-diversity settings, disparate populations, and 

LMICs in general. Traditional assessment has both advantages and disadvantages in 
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identifying developmental delays in infants and young children. The agreement 

between developmental assessment outcomes across the tools used in this research 

project was poorer than expected. The high-risk nature of the study population and 

young age cohort (<18 months) may have contributed to these outcomes. Although 

findings raise concerns about the outcomes of the BSID-III or PEDS tools in isolation 

for screening and assessment of developmental delay in infants from LMICs like South 

Africa, screening using a combination of mHealth and traditional assessment tools is 

recommended for use by professionals such as SLPs. Tiered screening approaches, 

as well as further studies on developmental characteristics of children across LMICs, 

are required, to tailor developmental resources and programmes and to inform family-

centred and community-based intervention approaches that will make sustainable 

contributions to service delivery. 
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