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Over 200 million children from low- and middle-income countries (LMICs), including South Africa, face a heightened risk of developmental delays and sensory losses due to the ongoing impact of various risk factors, such as premature birth and poverty. 

The simultaneous occurrence of developmental delays and sensory impairments is increasingly common. 

Globally, hearing and vision loss affect approximately 15.5 million and 25.2 million children under the age of five, respectively. 

Notably, 95% of children with sensory impairments live in LMICs, and 25% of these children also experience developmental delays.

In addition to the high rates of developmental delays and sensory impairments, children in LMICs encounter significant barriers to accessing healthcare services. 

This lack of accessibility complicates the identification, management, and monitoring of vulnerable populations. 



Dual-sensory challenges
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In terms of sensory aspects… 

Adequate vision and hearing are crucial for learning and brain plasticity, as typical development relies on natural interactions with the environment. 

These interactions significantly influence overall development and, ultimately, academic success. Consequently, visual and hearing impairments can intensify the risk of developmental delays in young children. 

Hearing loss identification in young children is delayed typically due to absent screening programs, with late identification having far-reaching consequences.

An alarming estimated 60% of childhood hearing loss is preventable through the implementation of public health measures, adequate childcare practices, early identification, and management of common ear conditions through systematic screenings. 

.




Risks
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Age-appropriate early childhood development (ECD) is greatly influenced by exposure to various mediating and moderating factors.

We cannot view a child and their developmental outcomes in isolation, rather, we need to consider the interaction of various factors in a child’s life that influence ECD. 

In SA we have Quadruple burden of disease, so the focus is often on surviving rather than thriving. These environmental factors combined with biological risks, cumulatively impacts ECD

Low socio-economic status (SES) is one of the main reasons that children do not reach their full developmental potential when compared to their same-aged, higher SES peers. 

Children from low SES families often enter preschool with less linguistic knowledge and exposure, which influences later educational success, making them vulnerable to poor school attendance, school dropout, and not furthering education after high school. 

Low SES often leads to poorer health outcomes in vulnerable children which additionally impacts childhood development. 



The picture can't be displayed.

What risks do the families you 
work with face? 
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Resilience
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Despite all the contributing risks that make children vulnerable to developmental delay, children show resilience in the face of adversity in their daily functioning. 

Recent work highlights aspects that may act as moderators against developmental delay within families, especially low-income South African families and their children.
 
One aspect that contributes to family resilience is reliance on and support from the surrounding community. It is all about community!. 

Caregivers that are supportive and responsive may mitigate stress exposure, which can result in positive child growth and development. 

In addition for responsive caregiving, regular and early attendance of early education programmes also promote early child development. 

https://unsplash.com/@john_cameron?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/red-and-white-coca-cola-signage--_5IRj1F2rY?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
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To address challenges and support developmental and sensory capabilities of at-risk children, LMICs need innovative solutions tailored to their specific contexts.

Screening conducted in the everyday environment of children, such as ECD centres, may solve the human resource and access challenges faced in low-resourced settings

South Africa, for example, has about 40 000 early learning programs that collectively serve over 1.6 million children from birth to four years and these only account for the registered, more formal ECD centres

Children at ECD centres spend long hours together with ECD practitioners daily, with attendance in some areas averaging over 10 hours per day, resulting in the practitioners functioning as primary caregivers for many of the children in their care

ECD practitioners are often the first identifiers of sensory or developmental difficulty due to their proximity to and extended interactions with the children in their care. 

Therefore, ECD practitioners are ideally situated to conduct ECD screenings to identify at-risk children, as outlined by global policies

ECD centres could serve as an optimal platform for regular sensory and developmental screening in early childhood.

Within ECD contexts, ECD practitioners can function as paraprofessionals to support healthcare workers due to their ideal positional placement.

Yet, in many LMICs, ECD centres receive limited support from professionals in training and implementation of these screening policies 

The strategy of task-sharing may bridge the gap of this otherwise unattainable goal of screening implementation

In conventional healthcare models, specialist health professionals are primarily responsible for clinical tasks. 

In task-sharing models, delegation of some of these tasks to paraprofessionals, such as community health workers or ECD practitioners, may support improved access to and efficiency of health care



What factors contribute to resilience in 
your communities?
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Prompt comment: Do you have the opportunity to collaborate and support children through early learning programmes? 

http://answergarden.ch/5025585
http://answergarden.ch/5025585
https://unsplash.com/@faithgiant?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/a-scrabble-type-block-spelling-the-word-resilince-4lA1sDFr8Y8?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
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How do we improve ECD access for all? 

The combination of mHealth screening tools and paraprofessionals, within already-existing infrastructures, may support more successful implementation of existing policies. A combined top down, bottom up approach

mHealth screening programmes have proved to be a cost-effective, efficient, and accessible means to serve children and families from LMICs and are advocated for by the WHO

mHealth tools like the ones we’re discussing today can enhance communication between caregivers and other stakeholders such as ECD practitioners.  

This collaboration fosters a shared understanding of a child's developmental needs.  
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With the increased access to mobile phones and the internet it has created an opportunity to optimize the implementation of mHealth services. 

Scalable screening, monitoring and intervention could leverage innovative approaches to make, not only developmental literacy and support, but also training for ECD practitioners more accessible.

 



Combined screening 
approaches
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Lets start with hearing related mHealth solutions

Early hearing detection programs are often not mandated. 

Primary health care visits may be the first and, in some instances, the only access to screening and treatment that individuals affected by developmental delays and disabling hearing loss may receive. 

However, services are mainly available at tertiary hospitals, scarcely at secondary facilities and are often absent at the primary level, due to time and staff constraints. Is it similar in your contexts? (just acknowledge their responses)

The result is that a large number of children are still unidentified at the time of school entry thus increasing the risk of failure and drop-out

Community-based screening programs has been proposed as a way to improve access to developmental and hearing health care. 
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One such example is hearScreen. 

It is a user-friendly and cost-effective screening tool.

hearScreen® is an award-winning hearing hardware and software screening audiometer on a smartphone for school and pre-school children 4 and above, at a fraction of the cost and time of conventional services. 

This hardware and software solution offers a user-friendly design and allows paraprofessionals to conduct screening. 

It is available in English, French and Spanish

It has built-in adaptable screening protocols that are in line with the WHO hearing screening guidelines 
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In combination with the HearScreen, the Vula Vision, smartphone app, formerly known as Peekvision, can be utilised to conduct smartphone-based vision screening. 

The vision screening follows the standard Early Treatment Diabetic Retinopathy Study chart design, with a 5 × 5 grid optotype letter “E” displayed in one of four orientations (90°, 180°, 270°, and 0°). 

This test is capable of producing accurate, reliable results that are comparable to the logMAR charts 

A failed response of the vision screening constitutes a visual logMAR of 0.3 or less in both eyes or 0.4 logMAR in one eye. 

Participants who fail the vision screening are referred to an optometrist at a secondary hospital or a retail optometrist offering free services to children aged 6–12 years old �
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In a study exploring a sensory screening service delivery model, ECD centers within the Gauteng province, SA were mapped by CHWs using the Device Magic application operated on smartphones. 

children were screened at their ECD center by a trained CHW. 

If a child failed the screening, he/she was referred to the closest referral clinic for a second hearing or vision screening followed by a diagnostic assessment and treatment if indicated. 

6424 children’s hearing was screened over a 12 month period.

 3379 children vision were screened. 

An SMS was sent to the child’s parents/caregiver with the results and a follow-up date and time if needed. 

Additionally, a referral letter was sent home with the child. 





Results
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For vision screening the Referral rate was 12.5% (n= 3379).

In terms of hearing: The Referral rate was 24.9% (n=6424) with a Follow-up return rate : 39.4% (n=1566)




Sheet0

				Participants (n)		Referral Rate (%)

		Gender

		Female		3446		26.9

		              Male		2978		22.7

		Age groups

		3 years		504		45.8

		4 years		1519		30

		5 years		2259		22

		6 years		2142		19.6
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Additionally, hearScreen allowed for quality indexes of test operators to be monitored throughout the test period thereby ensuring quality control. 
This figure demonstrates the increase in the quality index of test operators over a 5month period
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When looking at the developmental aspect in this suite of services, we have the mHealth PEDSTools-SA. 

The PEDS tools—short for Parents' Evaluation of Developmental Status—are simple screening tools used to track and check a child's development from birth to just under 7 years old. 

The PEDS tools can be used by parents, early childhood educators, caregivers or healthcare workers. 

Very limited training is needed to use the mHealth PEDS tools. 

It helps identify potential delays in a child’s development early on. There are two main parts: PEDS and PEDS: DM (Developmental Milestones).

The PEDS is all about detection—it helps us identify possible developmental concerns. 

It asks parents questions, like “Are you worried about how your child talks or makes speech sounds?”

Based on the answers, the tool then sends you down one of five possible paths involving referral, monitoring, education or passing the screen. 

The PEDS: DM is a more detailed tool with questions across different developmental areas like motor skills, language, social-emotional skills, and even early literacy and math. 

It’s divided into age groups, so the questions in the app change based on the child’s age.

The PEDS tools are about getting input from caregivers or educators, so we can catch any developmental delays as early as possible and know whether we need to refer the child for extra help. 

What is great about the mHealth PEDS tools is that it specifies in what area there is concern, across all developmental domains, and makes a referral to the healthcare professional that can assist, for example speech therapist, occupational therapist or even a medical doctor. 

The PEDS tools were originally developed in the US and we adapted it for the South African context to make sure they were culturally relevant and worked for families in diverse communities, especially in low-income areas. 

We wanted the tool to be useful for South African parents and educators, and so we worked with the community to make sure the questions are easy to understand, felt familiar and appropriate.

This adaptation process made the PEDS tools more acceptable to local families, making it more likely that we can identify developmental concerns early. 

It ensures the tool works well for South African caregivers and educators, giving us more accurate results and better chances to help kids as early as possible. 

The paper-based PEDSTools is available in more than 50 languages. 

To make the PEDS tools even easier to use, we turned it into a mobile app

The mHealth version, adapted for our diverse needs, is also available in various African languages that are widely spoken in SA. 

The app works just like the original paper version, asking 16-18 multiple-choice questions. 

It is more interactive, as the child can click on the picture that is described, or draw a triangle on the screen using their finger. 

Studies showed almost perfect agreement between the results from the community health workers using the app and the speech-language therapists using the paper form. 

A recent study have also shown that educators enjoyed using the app and described it as easy, quick and teaching them new skills. 



What mHealth Tools are you 
currently using to support 

service delivery, if any? 
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What mHealth Tools are you currently using to support service delivery, if any? 
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The majority of these papers illustrate the accuracy, contextual and linguistic applicability of the tool as well as the prevalence of developmental disorders, highlighting the need for intervention as early as possible. 


.
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The four articles indicated here show the work we have been doing specifically with ECD practitioners. 

This is ongoing and emphasis is currently placed on their ability to screen for developmental and sensory impairments, do ECD practitioner training and supporting them with strategies and ideas within the classroom context after identification… 



Solution-based 
approach
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A solution-oriented strategy to tackle the risks, but build on the facilitators that we have identified, is essential. We’ve looked at sensory and developmental screening, but now the next step was to combines these two screening programmes

This will help create a comprehensive range of services designed to holistically support ECD Programs (ECDPs) and children. This approach should address concerns and facilitate intervention on knowledge, developmental, and classroom levels.



Combined sensory and developmental 
screening
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Initially, a smaller-scale rollout of the combined mHealth-supported developmental and sensory screening programme was trialed at three ECD centres with 5 ECD practitioners and a CHW to describe: 

(1) the referral rate of the combined mHealth-supported screening programme, 

(2) the duration of the combined programme and 

(3) the perceived value of the combined programme from key stakeholders, namely the CHW and ECD practitioners.

the CHW was already trained in sensory screening, and received training to administer the developmental screening application.

The CHW first conducted the hearScreen™and Vula Vision screening tools with each child, which took approximately three minutes in total. 

She then administered the PEDS tools for each child, with the ECD practitioner answering the questions about the children. 

The developmental screening took approximately nine minutes. 

The algorithm was automatically applied on the smartphone application and the results were generated on the spot, including referrals. 

The CHW and ECD practitioners were lastly asked to complete a questionnaire based on their perspectives of the screenings once all 63 children were screened.
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The overall referral rate of the developmental screening was 30% (n = 19), the hearing screening was 6% (n = 4), and the vision screening was 5% (n = 3).

Most children (64%; n = 40) passed all three screening tests. 

No children referred both sensory screenings. .

The average total screening time for the combined screen was therefore 12 min per child. 

The mean test duration for the developmental screening was 9 min, 2 min for the vision screening and less than a minute for the hearing screening.

The CHW and the ECD practitioners reported that the combined screening should be done at their centres routinely as it would help identify those children with developmental delays and sensory losses. 

The ECDPs indicated that the instructions from the CHW were clear, that the developmental screening was quick for the CHW to administer (n = 4) and that they could answer the developmental screening questions about the children correctly because they spend a lot of time with them



‘The combined screening programme helps me 
and parents identify developmental problems in 

the children that we would not have noticed 
otherwise’

What did the ECD practitioners and 
CHWs say about the tools and 

screening duration?

(Fuchs et a l., 2023)
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This is what the stakeholders said about this service delivery model.   read the quote and then CLICK

BUT, what did they think of the duration of implementation? 

In combined screening programmes, duration is an important factor. 

No other study in LMICs has considered combined screening duration to ensure a holistic view of each child, as well as a holistic view of an overall screening programme. 

The ECD practitioners reported that the screening was quick,  as it took approx 12 minutes, but the CHW felt it took longer when the sensory and developmental screening was not conducted on the same device. 

As a result, a suite of tools is investigated to improve the duration of screens and uptake in general. 
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this larger roll out was conducted at two ECD centres in a low-income South African community

Two groups of participants were identified; group one included children between the ages of four to six-years-eleven-months; and 9 ECD practitioners. 

The same methodology was applied as the smaller study.

Of the 132 children screened, just over half referred on at least one of the developmental, hearing, or vision screening, with only three participants referring on all three components. 

Developmental screening had the highest referral rate, with 52% of children 

Specifically, participants showed the highest referral rates in the receptive and expressive language domains. 

The lowest referral rate was observed in the gross motor domain, which is consistently seen in SA. 

14 children (10.6%) referred on the hearing screening, 19 children (22.7%) referred on the vision screening



IMPROVED COMBINED SCREENING 
PROCEDURES

(Wannenburg, 2024)
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One of the advantages of combined screenings conducted by ECD practitioners at local ECD centres is the increased feasibility of pre-screening supports such as building referral networks and enhanced conditioning procedures. 

Furthermore, prior to conducting screening, support may include, explanation of instructions and role-playing of screening procedures. 

This conditioning also serves to reduce false positives, which may arise due to limited comprehension of screening instructions. 

It is also recommended that developmental screenings be conducted prior to sensory screening for early identification of children who may require additional support during the screening process. 

This recommendation comes from the results in the study by Wannenburg where the developmental profiles, specifically language abilities, may hinder participation in screening procedures. 

These additional supports such as visual aids and improved conditioning procedures through role playing, may be provided to children with developmental difficulties as well as younger participants who may benefit from additional support to participate in the screening. 

Regular and interval screenings conducted by ECD practitioners, such as at the start and middle of the academic year, should be a standard practice of ECD centres 
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ECD centers can serve as a platform to detect children in underserved communities affected by sensory loss or developmental difficulties prior to school entry 
Task sharing with CHWs and ECDPs can lead to successfully screen preschool children using these mHealth suites
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The screening innovations helped facilitate the identification process through screening programs. 

And consequently we found high referral rates for potential developmental and sensory impairments.

A response to this was problem is needed

This prompted us to assist stakeholders and children through targeted intervention programs. 

During the intervention, we provide training aimed at enhancing developmental literacy and hearing health, which subsequently promotes identification through stakeholder engagement. 




mHealth-Supported Hearing Health Training for 
Early Childhood Development Practitioners: An 

Intervention Study
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in this study, we looked at using mHealth to educate and promote hearing health with ECD practitioners.

The project included ECD centres and schools in low socio-economic settings (SES) across 31 neighbouring communities in Cape Town and Paarl within the Western Cape province of South Africa. 

The participants included ECD practitioners working with young children between birth and six years of age at ECD centres and schools.

Three surveys were utilized which include a pre-training survey , post-training survey , and six months follow up survey
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Training material included a four-day daily pre-recorded voice note accompanied by an infographic pertaining to each day’s topic, which included 
E for Early, 
A for Academics, 
R for Red flags and 
S for Support.  
The voice note and infographic were in English and distributed over WhatsApp via instant messages. 

All communications were facilitated by trained ECD facilitators to provide participants with the training materials and to send and receive the surveys.

The surveys were made available either via WhatsApp or a message with a link to the online google form survey.

Each of the surveys consisted of the same 12 closed-ended items that participants had to rate on 5-point Likert scale. 

In addition to these 12 items, the post-training survey also included two additional closed-ended 5-point Likert scale questions for participant feedback regarding the training they received.

The six-month follow up  survey included an open-ended feedback question probing participants’ practical application of the training after six months. 
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1012 ECD practitioners received the mHealth training program and completed both the pre-and post-training surveys of which 232 ECD practitioners completed the 6-month post-training survey.

Here you can see a figure of the 12 items score pre-training in light grey, directly post-training in darker grey and improvement scores indicated in black at the bottom.

Overall, the mHealth hearing training program improved ECD practitioners’ knowledge scores significantly from pre-training to post-training, with improvements knowledge scores also being maintained six months post-training. 
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- Regression analysis showed overall scores were affected by the participant demographic background.

- The most significant factor influencing participants pre-training knowledge scores included participants age and participants' prior exposure to hearing screening services.

- older participants had significantly higher pre-training scores than the younger participants and participants exposed to hearing screenings had a significantly higher overall knowledge score than participants who were not exposed to hearing screenings previously.

- The most significant factors influencing participants post-training knowledge scores included participants’ level of training, home language and work position.
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The open –ended question in the post-survey provided valuable feedback from participants regarding the mHealth training program. 

The question prompted ECD practitioners to indicate any way that they have used the information received during the EARS training program during the six-month interval since completing the online training. 

Five categories were identified, with the two prominent categories being identifying hearing problems in children and sharing information. 

Findings indicated improved awareness, practical application, better assistance for hearing problems and widespread advocacy.
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In conclusion, mHealth training program for ECD practitioners provides a scalable, low-cost intervention for primary and secondary prevention in childhood hearing loss, especially in low-resourced settings 

Coupled with developmental, hearing and vision screening - children can be identified earlier and supported to achieve optimal outcomes.



ISE
I

Presenter Notes
Presentation Notes
Maria: 

We discussed this paper on Tuesday but it was focused on interventions to support ECD practitioners within the classroom for improved ECD outcomes and we have some handouts of this guide here today as well. 



so what?
TAKE HOME MESSAGE

In terval screening

Innovat ion

Interval screening 
policies

mHealth
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Presenter Notes
Presentation Notes
Maria: 

Innovative solutions that are responsive and resourceful are needed to enhance the identification, management, and long-term outcomes of young children. mHealth has proved a low-cost, accessible solution in LMIC contexts. 

Solutions like the combined developmental and dual-sensory screening and mHealth-Supported Hearing Health Training, in the context of local stakeholders, provide holistic and sustainable support. 

The reality of an insufficient number of healthcare workers to support children at risk in these contexts requires alternative and sustainable solutions. 

By employing already existing human resources, namely ECD practitioners and CHWs, through task-shifting, increased accessibility to ECD services for young children is possible.  

Combined dual-sensory and developmental screening and WhatsApp-based training modules should be considered for young populations in LMICs to improve the timely support of vulnerable children. 
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If crowd does not want to engage:
Leaving this talk, what we hope this talk does is reflect on the following questions: 



What are the benefits 
and barriers to using 
mHealth in your 
context?

Photo by Jakub Żerdzicki on Unsplash

Does 
mHealth 
play a 
role in 
your 

practice 
and how? ISE

I
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https://unsplash.com/@jakubzerdzicki?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/a-person-holding-a-cell-phone-in-their-hand-Fc72uo8lG58?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash


Who are some untapped paraprofessionals 
who we can consider during  t ask-shift ing 

t o support  families?
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