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Background: The integration of digital health care technologies into speech-
language pathology and audiology is rapidly transforming service delivery. In 
South Africa and other low- and middle-income countries (LMICs), digital tools 
offer significant opportunities to address access challenges and enhance 
patient outcomes. However, the adoption of these technologies requires careful 
consideration of contextual factors. 
Objective: This study is a narrative review that analyzes the role of digital health 
care in speech-language pathology and audiology within the South African and 
LMIC context. 
Method: A narrative review of 64 studies was conducted, extracting and syn-
thesizing data into key thematic areas. The synthesis focused on the impact of 
digital health care on service delivery, training and capacity building, ethical 
challenges, and policy implications. 
Results: The results highlight opportunities and challenges associated with digital 
health care implementation in speech-language pathology and audiology. Find-
ings reveal five major themes in line with study objectives: (a) Digital health care 
enhances accessibility and equity in speech-language pathology and audiology 
services, particularly through telehealth and mobile applications; (b) artificial 
intelligence–driven diagnostics and personalized interventions improve efficiency 
and patient outcomes; (c) barriers include infrastructure deficits, regulatory gaps, 
and digital literacy challenges; (d) ethical and cultural considerations must be 
addressed to ensure inclusivity and equitable care; and (e) professional training 
and continuous professional development are critical for equipping practitioners 
with the necessary skills to integrate digital tools into clinical practice effectively. 
Conclusions: Digital health care presents a transformative opportunity for 
speech-language pathology and audiology, but its success in South Africa and 
LMICs depends on targeted investments, policy alignment, and culturally 
responsive implementation. Key recommendations include expanding digital 
infrastructure, integrating digital health care training into academic curricula, 
establishing regulatory and ethical guidelines, and promoting research on the 
contextual adaptation of digital tools. By embracing these strategies, speech-
language pathology and audiology professions can enhance service delivery; 
improve patient outcomes; and ensure digital health care is contextually rele-
vant, responsive, and responsible. 
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Hearing loss and communication disorders are sig-
nificant global health issues, affecting millions of individ-
uals across all age groups. According to the World Health 
Organization, over 466 million people worldwide suffer from 
disabling hearing loss, with this number expected to rise to 
more than 900 million by 2050 (Olusanya et al., 2020). In 
Sub-Saharan Africa alone, 10% of the population— 

approximately 49.66 million people—experience hearing 
loss, making it the region with the third-highest preva-
lence globally (Olusanya et al., 2020). In South Africa, 
this challenge is further compounded by disparities in 
access to health care, with many individuals, particularly 
those in rural  and underserved areas, unable to receive 
timely audiology and speech-language pathology services 
(Khoza-Shangase, 2022b). 

Addressing hearing loss and communication disor-
ders in this context requires innovative solutions, particu-
larly through the integration of digital health care technol-
ogies to improve accessibility and service delivery (Khoza-
Shangase et al., 2021; Lüdtke, 2023; Mothemela et al., 
2025; Swanepoel, 2023). South Africa’s health care system 
grapples with significant challenges, including disparities 
in access to services, limited resources, diverse cultural 
and linguistic populations, and a lack of awareness about 
communication disorders and hearing health (S. Govender 
et al., 2022; Khoza-Shangase, 2021; Khoza-Shangase & 
Mophosho, 2021; Moonsamy et al., 2017; Mophosho, 
2018; Pillay et al., 2020). Kanji and Khoza-Shangase 
(2021), Hudson and DeRuiter (2023), and Smiley and 
Murphy (2024) argue that there is a pressing need for 
speech-language pathologists (SLPs) and audiologists to adapt 
their practices to meet the demands of a changing health care 
landscape. The COVID-19 pandemic has further highlighted 
the limitations of traditional service delivery methods and has 
accelerated the adoption of telehealth and digital tools within 
the health care sector (Golinelli et al., 2020; Khoshrounejad 
et al., 2021; Khoza-Shangase, Moroe, Neille, & Edwards, 
2022; Khoza-Shangase, Moroe, & Sebothoma, 2022), with a 
clear need for the South African professions to carefully and 
deliberately plan for the present and foreseeable future. 

The next few years will be crucial for shaping the 
trajectory of speech-language pathology and audiology in 
South Africa. Digital health care—broadly defined as the 
use of technology to enhance health care delivery, access, 
and outcomes—includes a range of digital tools that are 
increasingly recognized for their potential to enhance ser-
vice delivery in speech-language pathology and audiology, 
particularly by improving access to care in underserved 
and rural communities. These tools encompass telehealth 
platforms, artificial intelligence (AI)–assisted diagnostics, 
mobile health (mHealth) applications, wearable hearing 
and speech-monitoring devices, electronic health records 
(EHRs), and digital training simulations for health care 
Khoza
professionals. Digital health care is at the forefront of 
transforming how care is delivered, managed, and 
accessed (Bhamjee et al., 2022; S. Govender et al., 2022; 
Khoza-Shangase et al., 2021; Swanepoel et al., 2019; 
Wasmann et al., 2021). Given South Africa’s unique 
health care challenges, it is imperative that the speech-
language pathology and audiology professions under-
stand, adopt, and integrate these digital solutions to 
enhance service delivery, improve patient outcomes, and 
ensure that their practices remain relevant to the commu-
nities they serve. With rapid advancements in digital 
health care, practitioners have unprecedented opportuni-
ties to enhance service delivery, improve patient out-
comes, and ensure that their practices remain relevant to 
the communities they serve, particularly if the profes-
sions are to leverage the lessons and opportunities pre-
sented by the COVID-19 pandemic to shape future prac-
tice models. 

In audiology, the assessment and management of 
hearing loss in South Africa are fraught with complexities 
and challenges across various domains, including early hear-
ing detection and intervention (EHDI; Casoojee & Khoza-
Shangase, 2022; Khoza-Shangase, 2022a; Maluleke et al., 
2024; Naidoo & Khan, 2022), occupational noise–induced 
hearing loss (ONIHL; Manning & Pillay, 2020; Moroe & 
Khoza-Shangase, 2022; Ntlhakana, 2022; Tsoumbou, 2018), 
ototoxicity (Khoza-Shangase, 2022a; Paken et al., 2016, 
2019; Pillay, 2020), and middle ear pathologies (Joubert, 
2022; Sebothoma & Khoza-Shangase, 2022). In EHDI, 
delayed diagnosis due to limited access to newborn screen-
ing and intervention programs remains a critical issue, 
particularly in the public health care sector and rural and 
resource-constrained areas (Louw et al., 2024; Naidoo & 
Khan, 2022; Petrocchi-Bartal et al., 2021). ONIHL, a sig-
nificant concern in industries such as mining, is exacer-
bated by inadequate hearing conservation programs and 
the lack of consistent monitoring and early intervention 
protocols (Chendume, 2021; Moroe et al., 2018; Ntlhakana 
et al., 2020). Ototoxicity, where medications such as amino-
glycosides and tuberculosis treatments can cause hearing 
damage, presents challenges in terms of insufficient moni-
toring and a lack of awareness among health care providers 
and patients (Khoza-Shangase & Masondo, 2020; Moodley 
et al., 2021; Paken et al., 2020). Similarly, middle ear 
pathologies, such as infections, are often underdiagnosed 
and undertreated due to fragmented health care systems— 

characterized by a lack of coordination between primary, 
secondary, and tertiary care; inconsistent referral pathways; 
and disparities in access to specialized audiological services— 

and limited diagnostic capacity at the primary care level 
(Mabasa, 2023; Phanguphangu, 2017; Sebothoma, 2020; 
Sebothoma & Baloyi, 2024; Sebothoma & Khoza-Shangase, 
2022, 2023).
-Shangase: Digital Health Care for SLP & A in South Africa 5087
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In speech-language pathology, digital health care 
also has the potential to transform the assessment and 
treatment of speech, language, and communication disor-
ders. Many South Africans face barriers to accessing 
speech-language pathology services due to geographic, 
financial, and systemic constraints (Khoza-Shangase & 
Mophosho, 2021). The inadequate early identification and 
intervention for speech and language disorders remains a 
significant issue due to the lack of screening programs, 
shortage of trained professionals, and sociocultural factors 
that may delay help-seeking behavior (Moonsamy et al., 
2017; Petrocchi-Bartal et al., 2021). Additionally, neuro-
genic communication disorders such as aphasia and dys-
phagia require ongoing therapy that is often disrupted by 
logistical and accessibility challenges (Kljajevic, 2024; 
Repetto et al., 2021; Stark & Warburton, 2018). 

Digital health care offers transformative solutions 
by enabling remote screening, diagnosis, real-time moni-
toring, and telehealth interventions in both audiology and 
speech-language pathology. For example, mHealth appli-
cations can facilitate early hearing screenings in newborns 
(Madzivhandila et al., 2024; Ramkumar et al., 2018; 
Swanepoel et al., 2019) and those with early communica-
tion delays, while remote monitoring tools and wearable 
technology can track occupational noise exposure and the 
effects of ototoxic medications (Madahana et al., 2024; 
Orikpete et al., 2024; Robler et al., 2022). Furthermore, 
tele-audiology platforms can provide timely access to spe-
cialist care for the management of middle ear conditions, 
ensuring that even patients in remote areas receive appro-
priate and timely interventions, especially within the South 
African context where capacity versus demand challenges 
are well documented and where the concentration of SLPs 
and audiologists is mainly in provinces such as Gauteng, 
Western Cape, and KwaZulu-Natal, with the other prov-
inces underrepresented (Hlayisi, 2020, 2022; Joubert, 2022; 
Khoza-Shangase & Sebothoma, 2022; Pillay et al., 2020). 
In speech-language pathology, mobile therapy apps and 
AI-driven speech assessments enable remote management 
of fluency disorders, aphasia rehabilitation, and voice 
therapy (Ahmed et al., 2018; Barnett, 2024; Beccaluva 
et al., 2024; Du et al., 2023). Additionally, neurogenic 
communication disorders such as aphasia and dysarthria 
require ongoing therapy that is often disrupted by logisti-
cal and accessibility challenges in the public health care 
system (Kljajevic, 2024; Repetto et al., 2021; Stark & 
Warburton, 2018). 

This narrative review explores how digital innova-
tions can offer contextually relevant, responsive, and 
responsible solutions to challenges in both audiology and 
speech-language pathology. This review therefore aims to 
balance this discourse by examining the role of technology 
in both disciplines. By identifying the barriers, facilitators, 
• •5088 Journal of Speech, Language, and Hearing Research Vol. 68
and future directions for digital health care in South Afri-
can audiology and speech-language pathology, this review 
highlights key strategies for advancing the professions in 
the coming years. 
Method 

Study Design 

This study employs a narrative review approach to 
synthesize existing literature on the integration of digital 
health care technologies in speech-language pathology 
and audiology within the South African context. Unlike 
systematic reviews, which follow a rigid methodological 
framework for data selection and analysis, a narrative 
review allows for a broader exploration of themes, 
trends, and emerging issues (Popay et al., 2006). This 
review aims to provide a contextualized discussion of 
digital health care advancements as well as their  rele-
vance, challenges, and opportunities in speech-language 
pathology and audiology practice in South Africa. The 
selection of a narrative review was motivated by the need 
to integrate knowledge from diverse sources to generate 
a comprehensive and critical perspective on this evolving 
area of practice. 

Literature Search Strategy 

The literature search was conducted across multiple 
electronic databases, including PubMed, Scopus, Google 
Scholar, and institutional repositories. In addition, refer-
ence lists of key articles were manually searched to iden-
tify relevant sources. The search strategy focused on stud-
ies published between 2010 and 2024, ensuring that only 
recent and relevant literature was included. The following 
key words and Boolean operators were used in various 
combinations:

• “Digital healthcare” AND “speech-language pathol-
ogy” AND “South Africa”

• “Telehealth” OR “telepractice” AND “audiology” 
AND “Africa”

• “Artificial intelligence in audiology” OR “machine 
learning in speech therapy”

• “Ethical considerations” AND “digital health” AND 
“communication disorders” 

To ensure a comprehensive overview, a combina-
tion of peer-reviewed journal articles, policy documents, 
gray literature, and conference proceedings was reviewed. 
The inclusion and exclusion criteria were applied as 
follows:
•5086–5100 October 2025
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• Inclusion criteria: 

○ Studies discussing digital health care applications 

in speech-language pathology and audiology 

○ Research from any geographic location but 
mostly papers focusing on South African or 
similar LMIC contexts 

○ Articles published in English 

○ Papers covering themes of telehealth, AI, mHealth, 
wearable health technology, and digital training 
initiatives in communication disorders
• Exclusion criteria: 

○ Studies unrelated to digital health care in com-

munication sciences 

○ Literature focused solely on other medical spe-
cializations (e.g., telemedicine in general health 
care without speech-language pathology or 
audiology relevance) 

○ Non-English publications unless widely cited 
or relevant to the discussion 
Data Extraction and Synthesis 

A thematic analysis approach was employed to syn-
thesize findings from the selected literature (Braun & 
Clarke, 2006). Articles were reviewed using five predefined 
themes, aligned with the study objectives: 

1. Barriers and facilitators to digital health care implemen-
tation in speech-language pathology and audiology 

2. Technological innovations relevant to South African 
health care settings 

3. Professional training and development in digital 
health care 

4. Ethical and contextual considerations related to digi-
tal health adoption 

5. Future directions and policy implications for the 
professions 

These themes guided the organization of the Results 
section. Within each theme, subthemes were identified 
through pattern recognition across the studies. The extracted 
data were categorized and analyzed to identify patterns, 
trends, and areas for further exploration. Studies were criti-
cally appraised for their relevance, rigor, and applicability 
within the South African health care landscape. This 
appraisal was guided by a structured evaluation of each 
study’s aims, methodology, sample characteristics, context, 
and the clarity and credibility of findings. Studies that dem-
onstrated methodological soundness and offered insights 
Khoza
applicable to South African or similar LMIC contexts were 
prioritized. The quality appraisal informed the weight given 
to each study during the synthesis but was not used to 
exclude studies, as is consistent with narrative review meth-
odology. Subthemes were not predetermined but were devel-
oped inductively through iterative reading of the included 
studies. Recurring concepts were grouped into overarching 
subthemes and refined via constant comparison, ensuring 
alignment with the research objectives. 

While data saturation is not applicable in narrative 
reviews, the breadth of literature reviewed allowed for robust 
identification of dominant patterns and knowledge gaps 
(Sukhera, 2022). To enhance the reliability of the synthesis, 
two independent reviewers conducted the thematic analy-
sis. Each reviewer independently coded the selected arti-
cles according to the emerging themes. Interrater reliabil-
ity was established through comparison and discussion of 
codes, with discrepancies resolved through consensus. This 
collaborative approach ensured that the identified themes 
were not solely dependent on one reviewer’s interpreta-
tion, thereby increasing the trustworthiness and consis-
tency of the findings. 

Quality Assurance and Interpretation 

While narrative reviews offer flexibility, rigorous 
methodological safeguards were implemented to ensure 
reliability and transparency (Johnson et al., 2020). These 
included (a) systematic documentation of the search strat-
egy and study selection process; (b) iterative refinement of 
the research questions in response to insights from the lit-
erature; (c) critical appraisal of included studies for meth-
odological rigor (e.g., design type, sample size, relevance 
to digital health care in speech-language pathology and 
audiology), as reflected in the supplemental evidence table; 
and (d) engagement of multiple reviewers in theme devel-
opment to enhance credibility and reduce individual bias. 
Although the initial search strategy included policy docu-
ments, gray literature, and conference proceedings, only 
peer-reviewed and published literature was ultimately 
included to ensure academic quality. To ensure diverse 
perspectives were captured, the review included studies 
from a range of countries, contexts (including LMICs), 
and methodologies (quantitative, qualitative, and mixed 
methods). An objective selection process was maintained 
using predefined inclusion and exclusion criteria that 
emphasized relevance, rigor, and applicability to the South 
African and broader LMIC context. 

Ethical Considerations 

As this study is based solely on a review of existing 
literature, formal ethical approval was not required.
-Shangase: Digital Health Care for SLP & A in South Africa 5089
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However, ethical research principles were upheld through-
out the review process. All sources were appropriately 
cited to ensure academic integrity and to acknowledge the 
contributions of original authors. Only publicly available 
research was included to maintain credibility and reliabil-
ity. To minimize bias, an objective approach was used in 
selecting and analyzing studies, ensuring that diverse per-
spectives were incorporated. To ensure diverse perspectives 
were incorporated, the review included studies across multi-
ple geographical contexts, methodological designs, and 
technological domains. Objectivity was maintained through 
predefined inclusion criteria, multi-reviewer coding of 
themes, and the systematic documentation of study charac-
teristics such as geographic focus and scientific rigor. Poten-
tial conflicts of interest were considered, and limitations 
within the available data were acknowledged to promote 
transparency. Additionally, by including a wide range of 
studies, efforts were made to reflect the breadth of existing 
knowledge while identifying gaps in research and highlight-
ing areas that require further investigation. This ethical 
approach ensured that the review was conducted with aca-
demic rigor and integrity, reinforcing its credibility as a 
contribution to the discourse on digital health care 
advancements in audiology and speech-language pathology. 
Results 

Profile of the Studies Included 

A total of 64 studies spanning 2016–2024 were 
reviewed, covering various aspects of digital health care 
applications in speech-language pathology and audiology. 
The included studies spanned multiple domains (see Table 
1 and Supplemental Material S1), including telehealth 
implementation, AI applications, wearable health technol-
ogies, and ethical considerations in digital health care. 
The studies encompassed diverse methodologies, including 
systematic and scoping reviews (21), experimental studies 
(16), qualitative and mixed-methods studies (17), and nar-
rative and theoretical reviews (10). The geographical focus 
of these studies varied, with a mix of international 
• •

Table 1. Study characteristics by thematic domain. 

Theme 
No. of 
studies

1. Barriers and facilitators to digital health care 15 S. Gove

2. Technological innovations in speech-language 
pathology and audiology 

21 Khalid e

3. Professional training and development 10 Alanazi 

4. Ethical and contextual considerations 9 Kouri et

5. Future directions and policy implications 9 Brall et 

5090 Journal of Speech, Language, and Hearing Research Vol. 68
research and context-specific studies relevant to South 
Africa. Specifically, there were South Africa–focused stud-
ies (17), other African contexts (six), and global studies 
(including United States, United Kingdom, Europe, and 
Asia; 41). Table 1 concisely presents the distribution of stud-
ies across different thematic domains while providing key 
references for each category. 

Thematic Findings 

A thematic analysis approach was used to organize 
and synthesize findings across the 64 studies included. 
Five predefined themes guided the analysis, aligned with 
the study objectives: (a) barriers and facilitators to digital 
health care implementation, (b) technological innovations 
relevant to South African health care settings, (c) profes-
sional training and development in digital health care, (d) 
ethical and contextual considerations, and (e) future direc-
tions and policy implications for the professions. These 
themes were refined inductively during analysis to capture 
emergent insights and recurring patterns. Under each 
theme, a number of distinct subthemes were identified 
based on converging findings across multiple studies. 
These subthemes represent specific domains of interest 
(e.g., infrastructure challenges, telehealth tools, AI use in 
diagnostics, training gaps, and ethical risks). Table 2 pre-
sents the five overarching themes and the associated sub-
themes and key insights, illustrating the complexity and 
interrelatedness of factors affecting digital health care in 
speech-language pathology and audiology. 

Theme 1: Barriers and Facilitators to Digital 
Health Care Implementation 

As far as barriers were concerned, four key barriers 
emerged: first, limited digital infrastructure, where many 
studies highlighted challenges such as poor internet con-
nectivity, lack of access to digital devices, and affordabil-
ity issues, especially in rural areas (e.g., Govender et al., 
2022; Khoza-Shangase & Sebothoma, 2022; Patel et al., 
2022); second, digital and health literacy challenges, where 
studies (e.g., Khoza-Shangase & Mophosho, 2021; Naidoo 
& Khan, 2022; Swanepoel et al., 2019; Townsend et al.,
•

Example references 

nder et al. (2022); Khoza-Shangase et al. (2021); Naidoo & Khan (2022) 

t al. (2024); Madahana et al. (2024); Swanepoel et al. (2019) 

et al. (2022); Khoza-Shangase et al. (2021); Nagdee et al. (2022) 

 al. (2022); Möllmann et al. (2021); Townsend et al. (2020) 

al. (2019); Swanepoel (2023); Wasmann et al. (2022) 
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Table 2. Thematic findings with subthemes and key insights. 

Theme Subtheme and key insights 

1. Barriers and facilitators to digital health care Limited infrastructure, bandwidth, and access in rural areas (S. Govender et al., 2022) 

Facilitators include mobile network expansion and clinician adaptability 

Cultural and linguistic barriers limit tool relevance; lack of multilingual content hampers 
usability (Khoza-Shangase & Mophosho, 2021) 

2. Technological innovations in speech-
language pathology and audiology 

AI-enhanced diagnostic tools improve accuracy and efficiency across hearing and 
speech assessments (Beccaluva et al., 2024; Khalid et al., 2024) 

mHealth and wearables allow for remote monitoring and early detection (Kinsey & 
Cherney, 2024; Patel et al., 2022) 

3. Professional training and development Simulation and virtual platforms improve clinical competency in digital service delivery 
(Alanazi & Nicholson, 2023) 

Gaps exist in digital health literacy among speech-language pathology/audiology 
students; training needed from undergraduate level (Nagdee et al., 2022) 

4. Ethical and contextual considerations POPIA compliance and patient privacy are key concerns in digital rollout (Townsend 
et al., 2020) 

Need for culturally sensitive AI and tools validated in South African contexts (Möllmann 
et al., 2021) 

5. Future directions and policy implications PPPs critical for scaling up digital infrastructure (Ebulue et al., 2024) 

Further research required to assess local tool efficacy and equity (Swanepoel, 2023; 
Wasmann et al., 2022) 

Note. AI = artificial intelligence; mHealth = mobile health; POPIA = Protection of Personal Information Act; PPPs = public-private partnership. 
2020) reported low digital health literacy among both 
health care professionals and patients as a recurrent barrier; 
third, regulatory, policy, and ethical concerns, where several 
studies (e.g., Bhamjee et al., 2022; Townsend et al., 2020) 
noted unclear telehealth policies in South Africa (data 
security, patient confidentiality, and compliance with 
regulations such as South Africa’s Protection of Per-
sonal Information Act [POPIA] were key concerns 
[Möllmann et al., 2021; Townsend et al., 2020]); and 
fourth, cultural and linguistic challenges, where studies 
(e.g., Khoza-Shangase & Mophosho, 2021; Madahana 
et al., 2022) highlighted the lack of multilingual digital 
platforms, limiting equitable access. When it comes to 
facilitators, four key facilitators emerged. First, public– 
private partnerships (PPPs) were highlighted, with stud-
ies (e.g., Ebulue et al., 2024; Ganapathy & Reddy, 2021) 
emphasizing the role of telecommunication companies 
(MTN, Vodacom) in expanding affordable network 
access. Collaborations between government, universities, 
and telecommunication companies were identified as key 
facilitators for improving digital access (Ebulue et al., 
2024; Ganapathy & Reddy, 2021). Second, growing adop-
tion of telehealth post–COVID-19 was found, where studies 
(e.g., D’Onofrio & Zeng, 2022; Golinelli et al., 2020; 
Khoza-Shangase, Moroe, & Sebothoma, 2022) reported 
that COVID-19 accelerated digital health adoption, nor-
malizing telehealth, with the pandemic significantly boost-
ing the acceptance of digital health care services (Golinelli 
et al., 2020; Khoza-Shangase, Moroe, & Sebothoma, 
2022). Third, government initiatives were underscored, 
where some studies (e.g., Peerbhay et al., 2024) identified 
South African health sector reforms supporting digital 
Khoza
health integration. Fourth, mHealth solutions emerged as a 
facilitator, with apps for hearing screening and speech ther-
apy being identified as promising tools for expanding access 
(e.g., Madzivhandila et al., 2024; Swanepoel et al., 2019). 

Theme 2: Technological Innovations Relevant to 
South African Health Care 

First, tele-audiology applications emerged as an 
important finding for technological innovations relevant 
to South African health care. Studies (e.g., Lin & Chen, 
2024; Platia, 2021; Tao, 2020) reported that remote hearing 
aid fittings and mobile audiometry are improving access 
in LMICs and also demonstrated the feasibility of remote 
hearing assessments and follow-ups using tele-audiology. 
Second, AI applications/AI-driven diagnostics was an-
other important finding. Studies (e.g., Almutairi, 2024; 
Wasmann et al., 2022) described AI-driven automated 
speech assessments and machine learning for hearing 
diagnostics. AI applications were found to enhance hear-
ing and speech disorder diagnoses through automated 
data analysis (Beccaluva et al., 2024; Khalid et al., 
2024). Third, wearables for continuous monitoring and 
mHealth technologies were underscored. Studies (e.g., 
Johansen et al., 2017; Kinsey & Cherney, 2024) explored 
real-time voice monitoring and AI-driven hearing aid per-
sonalization. Real-time tracking of auditory exposure and 
vocal strain was identified as a growing area of innovation 
(Kinsey & Cherney, 2024; Llorente et al., 2024). Fourth, 
simulation-based education was highlighted as another 
technological innovation relevant to speech-language 
pathology and audiology. Studies (e.g., Alanazi & 
Nicholson, 2023; Nagdee et al., 2022) reported that
-Shangase: Digital Health Care for SLP & A in South Africa 5091
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virtual patient simulations enhance audiology and 
speech-language pathology training. 

Theme 3: Professional Training and Development 
in Digital Health Care 

There were three key findings when it came to pro-
fessional training and development in digital health care. 
First, integration of digital tools in training was high-
lighted. Studies (e.g., Alanazi et al., 2022; Lin et al., 2021) 
emphasized that digital training modules are critical for 
future speech-language pathology and audiology profes-
sionals. The need for digital tool training in audiology 
and speech-language pathology curricula was emphasized 
(Alanazi et al., 2022; Alanazi & Nicholson, 2023). Second, 
simulation-based learning was found as important for pro-
fessional training. Studies (e.g., Alanazi & Nicholson, 
2023; Marshall et al., 2016) found that virtual reality– and 
simulation-based training were found to enhance clinical 
skills and improve clinical confidence in digital health care 
(Lee, 2019; Nagdee et al., 2022). Third, continuous profes-
sional development (CPD) needs were underscored by sev-
eral studies. Studies (e.g., Nagdee et al., 2022; Townsend 
et al., 2020) indicated that CPD programs in South Africa 
lack structured digital health training. Ongoing CPD courses 
on telehealth, AI, and digital diagnostics were identified as 
critical for professional upskilling (Townsend et al., 2020). 

Theme 4: Ethical and Contextual Considerations 
Several studies highlighted three important ethical 

and contextual considerations toward digital health care. 
First, privacy and data security concerns were raised. Stud-
ies (e.g., Möllmann et al., 2021; Nebeker et al., 2020) 
reported that telehealth platforms must comply with South 
Africa’s POPIA laws. The need for secure data storage and 
encryption was highlighted (Möllmann et al., 2021; Spinardi-
Panes et al., 2013). Second, algorithmic bias in AI (linguistic 
and cultural considerations) was an important consideration 
underscored. Studies (e.g., Khalid et al., 2024; Sadegh-Zadeh 
et al., 2024) warned of bias in AI-based audiology and 
speech tools, requiring culturally sensitive AI models. Tools 
must be validated for South African languages to ensure con-
textual relevance (Khoza-Shangase & Mophosho, 2021; 
Madahana et al., 2022). Third, digital divide implications 
were raised. Studies (e.g., Govender et al., 2022; Hlayisi, 
2022) emphasized the risk of deepening health inequities if 
digital health care remains inaccessible in low-income areas. 
Strategies to bridge the digital divide and ensuring equitable 
access, such as subsidized internet access, were deemed essen-
tial (Patel et al., 2022; Reddy et al., 2022). 

Theme 5: Future Directions and 
Policy Implications 

A number of studies advanced future directions and 
policy implications. First, digital infrastructure investment 
• •5092 Journal of Speech, Language, and Hearing Research Vol. 68
was raised as a key strategy. Studies (e.g., Bhamjee et al., 
2022; Ebulue et al., 2024) recommended government funding 
for rural broadband expansion. Improved internet connectiv-
ity and affordable mHealth solutions were recommended 
(Ebulue et al., 2024; Joudyian et al., 2021). Second, standard-
ization of telehealth policies and policy alignment with digital 
health care growth was strongly recommended. Studies (e.g., 
Khoza-Shangase & Sebothoma, 2022; Townsend et al., 
2020) called for clear national telehealth regulations. Ensur-
ing that telehealth regulations align with technological 
advancements was highlighted as a key priority (Townsend 
et al., 2020). Third, AI validation in South Africa  was high-
lighted. Studies (e.g., Beccaluva et al., 2024; Khoza-
Shangase, Moroe, & Sebothoma, 2022; Wasmann et al., 
2022) emphasized the need for AI tool validation with African 
data sets that comprise diverse population. Last, interdisciplin-
ary collaboration was underscored as an important future 
direction. Studies (e.g., Nagdee et al., 2022; Patel et al., 2022; 
Suh et al., 2024) highlighted the importance of collaborations 
between health care professionals, engineers, and policymak-
ers to optimize digital solutions. 
Discussion 

Profile of the Studies Included 

The studies reviewed in this narrative synthesis cov-
ered a broad range of digital health care applications in 
speech-language pathology and audiology, reflecting the 
increasing integration of technology in these fields. The 
majority of studies were published within the last 5 years, 
highlighting the recent surge in research on telehealth, AI, 
wearable technology, and mHealth applications. A signifi-
cant proportion of the studies focused on the effectiveness 
and feasibility of digital interventions, including tele-
audiology, digital speech therapy tools, and AI-driven diag-
nostic platforms. Several studies were conducted in high-
income countries, primarily in North America and Europe, 
where digital health infrastructure is more advanced. How-
ever, an increasing number of studies focused on LMICs, 
particularly South Africa, where the implementation of digi-
tal health care is crucial for addressing disparities in access 
to care. Studies examining telehealth solutions, mobile appli-
cations, and AI in health care delivery were particularly rel-
evant in the African context, as they provided insights into 
how technology can bridge gaps in service provision. 

Transformative Benefits of Digital 
Health Care 

Remote Access to Services 
Telehealth and mHealth applications have signifi-

cantly improved accessibility to speech-language pathology
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and audiology services, particularly in regions where pro-
fessionals are scarce. Numerous studies have demon-
strated that telehealth can reduce barriers to access for 
individuals with communication disorders, improving 
both the quality and timeliness of care (Govender et al., 
2022; Madahana et al., 2024; Madzivhandila et al., 2024; 
Orikpete et al., 2024; Ramkumar et al., 2018; Robler 
et al., 2022; Swanepoel et al., 2019). mHealth apps also 
empower patients through tools for self-assessment and 
condition management (Madzivhandila et al., 2024; 
Ramkumar et al., 2018; Swanepoel et al., 2019). Several 
studies demonstrated the utility of tele-audiology in 
EHDI, remote hearing aid programming, and auditory 
rehabilitation (Angral et al., 2022; D’Onofrio & Zeng, 
2022; Lin & Chen, 2024; Platia, 2021). This democratiza-
tion of health care resources is essential in a country, such 
as South Africa, where socioeconomic factors often dictate 
the quality of care received. For African nations, where 
geographic and economic barriers hinder health care 
access, the adoption of telehealth is crucial. 

Enhanced Diagnostics and 
Personalized Interventions 

AI-driven diagnostic tools offer automation and 
speed in diagnosing hearing, language, and speech disor-
ders (Davis & Pagliuco, 2022; Essaid et al., 2024; Lee, 
2019; Mahmood et al., 2024; Mallipeddi et al., 2023; 
Marshall et al., 2016; McKearney, 2023; Sadegh-Zadeh 
et al., 2024). These technologies assist in identifying audi-
tory processing disorders (Milne, 2021; Vendruscolo et al., 
2023), dysphonia (Almutairi, 2024; Wilson, 2024), and 
developmental language disorders (Beccaluva et al., 2024; 
Gopi et al., 2024; Reinhart et al., 2024). This use demon-
strates the potential of machine learning in clinical deci-
sion making. However, algorithmic bias remains a concern 
in multilingual and multicultural contexts (Khalid et al., 
2024; Sadegh-Zadeh et al., 2024). 

Continuous Monitoring and Data Collection 
Wearables and mobile applications facilitate real-time 

tracking of hearing, voice use, and noise exposure (Kinsey 
& Cherney, 2024; Madahana et al., 2024; Orikpete et al., 
2024; Robler et al., 2022; Tao, 2020; Wasmann et al., 
2022). These tools facilitate early detection of ONIHL, oto-
toxicity, and tracking of voice disorders. When it comes to 
data collection, digital tools in both speech-language 
pathology and audiology facilitate the collection of vast 
amounts of data, which can be analyzed to improve clinical 
decision making and research outcomes (Dinh-Le et al., 
2019; Johansen et al., 2017; Khoza-Shangase, Moroe, & 
Sebothoma, 2022; Lin et al., 2021; Ne et al., 2021; Robler 
et al., 2022; Wasmann et al., 2021). These tools allow 
clinicians to track patient progress in real time, make 
data-driven adjustments to treatment plans, and contribute 
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to the growing body of research that advances the 
understanding of communication and auditory disorders 
(Beccaluva et al., 2024; Gopi et al., 2024; Kollmeier & 
Kiessling, 2018; Nielsen et al., 2018; Reinhart et al., 
2024). The insights gained from large-scale data analysis 
not only enhance individual patient care but also help 
to shape evidence-based practices and inform the devel-
opment of new therapeutic strategies (Ahmed et al., 
2018; Barnett, 2024; Chandra et al., 2022; Chaudhary 
et al., 2022; Du et al., 2023; Geffner, 2024; Madahana 
et al., 2024; McNaney et al., 2018; Mitra et al., 2023; 
Orikpete et al., 2024; Patel et al., 2022; Robler et al., 
2022; Schuler, 2019). Such research, within the linguisti-
cally and culturally diverse South African context, 
should include research on the very use of these digital 
tools in this context to ensure that it is evidence based. 

Challenges in Implementation and Equity 

Infrastructure and Resource Constraints 
Widespread adoption of digital health care is hin-

dered by infrastructural deficiencies, especially in rural 
LMIC settings. Digital health care presents an opportu-
nity to mitigate health care disparities in LMICs by 
extending services to marginalized populations. PPPs that 
can facilitate investments in digital infrastructure, making 
these interventions more sustainable in resource-limited 
settings, are often lacking, thus creating a challenge for 
speech-language pathology and audiology to capitalize on 
these innovations (Ebulue et al., 2024; Ganapathy & 
Reddy, 2021; Joudyian et al., 2021). Additionally, reliable 
internet access, devices, and technical support are often 
lacking (Govender et al., 2022). 

Digital Literacy and Inclusivity 
Low digital and health literacy among clinicians and 

patients poses a significant barrier. Despite the advantages 
of digital health care, the digital divide remains a signifi-
cant challenge in many African contexts (Govender et al., 
2022). Variations in internet access, digital and health lit-
eracy, and affordability of digital tools limit the effective-
ness of telehealth interventions. The implementation of 
strategies to overcome this divide, such as including subsi-
dizing access to digital services, integrating mHealth tech-
nologies that function on low-bandwidth networks, and 
enhancing digital literacy among both health care profes-
sionals and patients, is yet to be seen (Patel et al., 2022; 
Reddy et al., 2022). Moreover, language diversity further 
complicates user navigation of English-dominant digital 
tools (Reddy et al., 2022). The linguistic diversity of South 
Africa and other African nations requires digital health 
care tools to be adapted for multilingual users (Khoza-
Shangase & Mophosho, 2021). Studies highlight the impor-
tance of culturally sensitive digital platforms that provide
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instructions, assessments, and interventions in multiple 
languages. Furthermore, digital tools must align with 
culturally appropriate health care–seeking behaviors to 
ensure community buy-in and engagement (Govender & 
Khan, 2017; Khoza-Shangase & Mophosho, 2021; 
Madahana et al., 2022; Mtimkulu & Khoza-Shangase, 
2024; Pillay et al., 2020). 

Data Privacy and Security 
With increased digitization comes heightened risks for 

data breaches. Issues related to data security, privacy regula-
tions, and ethical considerations must be carefully managed 
to ensure compliance with frameworks such as South 
Africa’s POPIA and National Health Act (Möllmann 
et al., 2021; Townsend et al., 2020). 

Ethical Use of AI 
The risk of algorithmic bias and the lack of trans-

parency in AI systems require ethical oversight. For 
responsible and ethical implementation of digital health 
care by speech-language pathology and audiology profes-
sions, (a) data privacy and security, (b) ethical use of AI 
in clinical decision making, and (c) avoiding the digital 
divide are crucial considerations (Brall et al., 2019; Kouri 
et al., 2022; Möllmann et al., 2021; Nebeker et al., 2020; 
Spinardi-Panes et al., 2013). Over and above the need for 
stringent data privacy and security measures to protect 
patient information (Townsend et al., 2020), there must be 
robust protocols to prevent unauthorized access to EHRs 
and personal health information (Dinh-Le et al., 2019). 
Next, while AI has shown promise in enhancing diagnos-
tic accuracy and treatment personalization, concerns about 
algorithmic bias and ethical oversight remain critical 
(Khoza-Shangase & Mophosho, 2021; Madahana et al., 
2022). Human oversight should be maintained in AI-driven 
decision making to uphold ethical standards in patient 
care, thus ensuring ethical use of AI in clinical decision 
making. Last, to ensure that digital health care in speech-
language pathology and audiology benefits all popula-
tions, concerted efforts must be made to improve accessi-
bility. Policies that promote affordable internet access, 
government incentives for digital health adoption, and 
local innovations tailored to LMIC settings can play a sig-
nificant role in reducing digital inequalities, thus avoiding 
the digital divide. 

Contextual Relevance to South Africa and 
Other LMICs 

Digital health care offers immense potential to reduce 
inequities in South Africa and other similar LMICs, char-
acterized by fragmented health care systems, rural service 
gaps, and cultural and language diversity. While the bene-
fits of telehealth, AI, and wearable technologies are evident, 
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the successful implementation of these solutions requires a 
multifaceted approach. Investment in digital infrastructure, 
cross-sector collaborations, culturally relevant digital inter-
ventions, and regulatory frameworks that protect patient 
data are all essential. Furthermore, ongoing research is 
needed to validate digital health care tools in diverse popu-
lations, ensuring their effectiveness and equity in different 
linguistic and cultural settings. By addressing these key fac-
tors, African nations and other LMICs can leverage digital 
health care innovations to enhance accessibility, improve 
patient outcomes, and build resilient health care systems 
that can withstand future challenges. PPPs (Ebulue et al., 
2024; Ganapathy & Reddy, 2021; Joudyian et al., 2021) 
and multilingual, culturally competent platforms (Khoza-
Shangase & Mophosho, 2021; Madahana et al., 2022) are 
critical. Training, affordability, and infrastructure invest-
ment are essential for sustainability. 
Training and Professional Development in 
Digital Health Care 

The integration of digital health care into speech-
language pathology and audiology training programs is 
critical to equipping future professionals with the necessary 
competencies (Alanazi et al., 2022; Alanazi & Nicholson, 
2023; Nagdee et al., 2022). The review emphasized the 
importance of incorporating digital tools into undergradu-
ate curricula, ensuring hands-on experience with telehealth, 
AI-based assessments, and digital therapy applications. 
Additionally, ongoing CPD programs must be designed to 
keep practitioners up-to-date with evolving digital health 
care trends (Brall et al., 2019; Kouri et al., 2022; Möllmann 
et al., 2021; Nebeker et al., 2020; Spinardi-Panes et al., 2013). 
The Health Professions Council of South Africa accreditation 
standards should be revised to reflect these technological 
advancements, ensuring that digital competencies are an 
essential component of professional training (Townsend et al., 
2020). In South Africa, where the digital divide poses signifi-
cant challenges, practitioners must be trained to ensure that 
digital health care tools are used in a way that is inclusive and 
accessible to all patients, regardless of their socioeconomic sta-
tus or geographic location (Reddy et al., 2022). 

This review has some inherent limitations. First, as 
a narrative review, it does not follow the structured meth-
odology of systematic reviews, meaning that publication 
bias or selection bias may be present. The lack of formal 
meta-analysis limits the ability to draw quantitative con-
clusions. Second, the reliance on English language publi-
cations may exclude valuable insights from non-English 
sources. Third, while every effort was made to ensure a 
comprehensive overview, not all digital health care appli-
cations in speech-language pathology and audiology may 
have been captured due to the rapidly evolving nature of
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the field. A notable limitation of this review is the lack of 
in-depth discussion on the integration of digital health care 
technologies in dysphagia assessment and management 
within speech-language pathology. Dysphagia remains a crit-
ical area of clinical practice, and emerging digital tools such 
as telehealth for remote swallowing assessments, AI-driven 
diagnostics, and wearable biosensors for real-time monitor-
ing hold significant potential for improving care. Future 
research should explore how these technologies can be effec-
tively implemented in resource-limited settings such as South 
Africa, ensuring accessibility, cultural relevance, and clinical 
efficacy. Investigating the feasibility, benefits, and challenges 
of digital dysphagia interventions would provide valuable 
insights into expanding the role of digital health care in 
speech-language pathology beyond the domains covered in 
this review. Despite these limitations, this review provides a 
critical synthesis of current knowledge and offers a founda-
tion for further research and policy development in digital 
health care for communication disorders in South Africa. 
Conclusions and Actionable 
Recommendations 

Projections indicate that the global telehealth market 
will grow significantly, with its value expected to increase 
from $38.7 billion in 2020 to $191.7 billion by 2025 
(ReportLinker, 2020). The implications for Africa are sig-
nificant, as telehealth can extend services to remote areas, 
ensuring that individuals in rural and underserved commu-
nities receive timely care. However, the success of these 
interventions depends on adequate infrastructure, includ-
ing stable internet connectivity and access to affordable 
digital devices. This transformative period will see the evo-
lution of telehealth, the increased use of AI and machine 
learning in diagnostics, and the expansion of wearable 
health technology. These emerging trends will drive a shift 
toward tech-driven care, where virtual services and patient 
self-management become more prominent. Digital health 
care presents a transformative opportunity for speech-
language pathology and audiology in South African and 
similar LMIC contexts. The integration of AI, telehealth, 
wearable devices, and data analytics—as highlighted in the 
findings—can enhance service delivery, improve access, and 
tailor interventions to meet diverse patient needs. However, 
these advancements must be contextually adapted to 
address infrastructure challenges, cultural and linguistic 
diversity, and workforce training gaps. To prepare for the 
challenges that come with digital health care, including 
cybersecurity threats, regulatory compliance, and ethical 
considerations, speech-language pathology and audiology 
professionals must remain proactive and vigilant in adapt-
ing to these changes. By embracing these technologies, pro-
fessionals can enhance access to care; improve patient 
Khoza
outcomes; and ensure that their practices remain contextu-
ally relevant, responsive, and responsible. 

To ensure successful and equitable implementation, this 
review proposes the following actionable recommendations: 

1. Investment in infrastructure: Governments and stake-
holders should prioritize expanding digital infra-
structure, particularly in rural and underserved 
areas, to ensure equitable access to telehealth and 
digital tools. Investments in digital infrastructure 
include investing in improving internet connectivity 
especially in rural areas and ensuring access to digi-
tal devices for both practitioners and patients 
through PPPs to support reliable and scalable ser-
vice delivery. 

2. Curriculum and professional training: Speech-language 
pathology and audiology programs must integrate 
telehealth, AI-powered diagnostics, and mHealth 
applications into undergraduate and continuing pro-
fessional development programs. Training should 
emphasize digital literacy, ethical use, and culturally 
responsive care. 

3. Ethical and regulatory compliance: Clear data gover-
nance frameworks that align with national policies 
such as POPIA and embedded ethical guidelines for 
AI use in clinical decision making must be established. 

4. Cultural and contextual validation: Prioritize the 
development and validation of digital tools that are 
linguistically and culturally appropriate for South 
Africa’s multilingual and diverse population, address-
ing a key gap identified in the review. 

5. PPPs: Collaboration between health care profes-
sionals, policymakers, and technology developers 
can foster innovative and sustainable digital health 
care solutions. Fostering of collaboration is essential 
for creating and implementing contextually relevant 
digital solutions. By working together, stakeholders 
can ensure that technologies align with the unique 
needs of South African communities. 

6. Evidence-based implementation and evaluation: Sup-
port for ongoing research is needed to evaluate the 
usability, effectiveness, and equity outcomes of digi-
tal interventions in speech-language pathology and 
audiology within the African context and other 
LMICs. Studies should focus on ensuring that the 
tools meet the specific needs of local populations. 

7. Ongoing digital transformation: Rather than a fixed 
timeframe, the transition toward digitally enabled 
care must be continuous, with urgency for action 
now and sustained adaptation into the future to 
avoid obsolescence.
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By adopting these recommendations, the speech-
language pathology and audiology professions can deliver 
contextually relevant, responsive, and responsible care, 
aligning their practices with the evolving digital health 
care landscape in South Africa and beyond. 
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