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ORIGINAL RESEARCH 

Assistive technology for people with deafblindness in Southern Africa: a Delphi 
study exploring dimensions of impact 

Diane Bella,b , Meredith Prainc and Natasha Laytond 

aFaculty of Business and Management Sciences, Cape Peninsula University of Technology, Cape Town, South Africa; bBusiness School, 
University of Stellenbosch, Bellville, South Africa; cCentre of Excellence – Deafblind, Able Australia, Melbourne, Australia; dRehabilitation, 
Ageing and Independent Living Research Centre, Monash University, Melbourne, Australia    

ABSTRACT   
Purpose: Assistive technology (AT) is a highly effective intervention to address the capability gap for peo-
ple living with deafblindness. The My AT Outcomes Framework (MyATOF) is a novel Australian framework 
founded upon AT process principles and outcomes research. It guides stakeholders to articulate AT use 
according to 6 dimensions. MyATOF was developed as a data collection and knowledge translation tool. 
The use case of AT by people with deafblindness in Southern Africa was investigated in this study to 
determine the applicability of MyATOF dimensions to (a) people with deafblindness and (b) low- and mid-
dle-income countries. 
Materials and methods: Two online surveys, using the Delphi methodology, were undertaken with key 
stakeholders including people with deafblindness, family members, researchers, service providers, educa-
tors and advocates. An expert panel of 17 completed Phase 1, with 14 completing Phase 2. The WHO 
5 Ps AT systems thinking model was used in data analysis. 
Results: Respondents affirmed the validity of the dimensions of MyATOF for people with deafblindness in 
four Southern African countries. In-country barriers and constraints were identified as significantly impact-
ing the capacity of AT users with deafblindness, to realize positive outcomes.  
Conclusions: The MyATOF dimensions show promise in their use with persons with deafblindness in 
Southern Africa, though further research is needed.    

� IMPLICATIONS FOR REHABILITATION 
� The impact of assistive technology and related supports can be evaluated across a number of dimensions 

including human rights, costs incurred and saved, consumer experience, and service delivery satisfaction. 
� These dimensions of impact resonate across the two continents investigated to date, with contextual 

factors being considered. 
� Variables influencing access to assistive technology across contexts can be understood through the 

WHO GATE five P’s systems thinking model. 
� Few tools place data capture and outcomes measurement in the hands of assistive technology users, 

but indications are that this is of value to consumers. 
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Introduction 

People with disability experience disadvantages in socio- 
economic and employment status and lower overall health status 
[1,2]. Assistive technology (AT) is a key enabler of improved out-
comes for people with disabilities, including those with deafblind-
ness, in all life domains. However, tools are needed to assist 
people with disabilities to articulate needs, goals, and rights 
related to the use of AT, and to evaluate and measure AT-related 
outcomes, in order to make the case for appropriate AT provision. 

Assistive technology 

AT is an umbrella term for assistive products and related services, 
the use of which maintains or improves a person’s ability to 

function and be independent, thus promoting their well-being [3]. 
When provided effectively, AT can be used to fill the capability gap 
between a person’s functional capacity and the demands of their 
environments, enabling people to participate in daily life and work 
and to achieve the United Nations Sustainable Development Goals 
[4]. AT represents a hugely impactful yet under-realized interven-
tion and a cost-effective investment for governments [5]. 

Assistive products include devices, equipment, instruments, 
and software, designed and produced especially, or available gen-
erally on the market. AT services include assessment, product fit-
ting, training, troubleshooting and maintenance support, which 
are critical to the safe and effective use of products. Accordingly, 
AT is understood as a complex system requiring policies and mar-
kets that can deliver end-to-end products and services [6]. The 
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application of systems thinking within the global AT community 
has identified five strategic drivers which are critical to realizing 
the full potential of AT for global citizens. Termed the “5 Ps” and 
comprising people (that is, AT users and their social networks), 
policy, products, personnel, and provision, these form the basis of 
strategic actions by the WHO Global Access to AT (GATE) team 
[7]. Additional, situational factors of procurement, place, pace, 
promotion, and partnership have been hypothesized as other crit-
ical factors influencing AT outcomes [8]. 

Assistive technology and deafblindness 

Deafblindness is a unique and isolating sensory disability, resulting 
from the combination of both hearing and vision loss or impair-
ment that significantly affects communication, socialization, mobil-
ity and daily living [9]. Deafblind individuals use AT for the vision 
impaired, for example, long canes for mobility, screen, reading soft-
ware, and refreshable braille displays [10,11] and AT for the hearing 
impaired, for example, hearing aids and cochlear implants, as well 
as human supports, such as sign language interpreters and com-
munication guides (support workers trained specifically to work 
one-to-one with people with deafblindness) [12,13]. Much of the 
research on deafblindness and AT focuses on AT for communica-
tion and social inclusion ([10,14–17]) which underpin the function-
ing of people with deafblindness across all life domains and in all 
contexts. Vibro-tactile or haptic technology and 3D printing are 
showing early promise for people with deafblindness, however, 
these technologies are as yet rarely studied [16]. 

AT, deafblindness and the Southern African Development  
Community 

The Southern African Development Community (SADC) was 
selected as the focus of this study. Any research into AT and its 
impacts must be sensitive to context, and the impact of context 
upon capability [18]. Reasons for selecting the SADC region 
included the emergence of an active Pan-African AT Community 
[19]; evidence of strategic thinking about AT systems within the 
region [20–22]; and the first Deafblind International Conference 
planned for Africa in 2022 [23]. 

People with deafblindness have been identified as being at 
risk of exclusion from the achievement of human rights or imple-
mentation of Sustainable Development Goals (SDGs), with 
approximately 0.2% of the world’s population living with severe 
deafblindness, and 2% living with “milder forms” of deafblindness 
[9]. Statistics regarding the prevalence of deafblindness on the 
African continent are not available, but evidence suggests that in 
many low- and middle-income countries, only 5–15% of people 
who require assistive devices receive them [24,25]. 

Measuring what matters to people living with disability 

AT outcomes research can be defined as “systematic investigation 
aimed at identifying the changes that are produced by AT in the 
lives of users and their environments” [26]. International calls for 
the sector-wide collection of AT outcomes data have been made 
for over two decades yet data is still not routinely collected, and 
consensus has not been reached on priority dimensions to be 
measured [27]. That said, extensive scholarly work over several 
decades has produced a range of psychometrically validated 
measures, authoritatively reviewed in Federici and Scherer’s AT 
Assessment Handbook (2017) [28]. 

Two observations can be made about extant outcome measures 
which explain the formulation of MyATOF as an alternative “starting 
point” which provides AT users and stakeholders access to a co- 
designed, evidence-based and holistic set of outcome dimensions. 

Firstly, many AT outcome measurement tools collect partial 
information, as creating psychometrically valid tools necessitates a 
focal rather than broad lens [29]. AT outcome measures usually 
relate to specific products, functional impairments or tasks or spe-
cific aspects of consumer experience, for example, predisposition 
to AT [30]; user satisfaction with AT [31], the psychosocial impact 
of AT [32]; or assessment for AT with individual products. Some 
approaches combine these validated measures to obtain a fuller 
picture across dimensions [33] or offer a comprehensive suite of 
measures, mediated by professionals [34,35]. 

Secondly, most tools are not designed to be consumer- 
directed. Existing approaches to identifying changes regarding AT 
outcomes are subjective (consumer or AT user-generated) and/or 
objective (assessed by professionals). Consumer perspectives of 
AT outcomes have long been discussed and may differ from pro-
fessional views [36]. Fuhrer et al. classify dimensions of signifi-
cance as proximal outcomes such as functioning, social 
participation, vocational productivity, sense of control, and distal 
outcomes such as environments and assistance costs [26]. Jutai et 
al. propose the dimensions of device effectiveness, social signifi-
cance, and subjective well-being [37]. In 2013, Lenker and col-
leagues conducted a study on consumer perspectives of AT 
outcomes and at the pilot stage learned, through consumer feed-
back via their reference group, that “outcomes is a term practi-
tioners and researchers use, created to justify their work … that the 
term outcomes is not part of the consumer vernacular” [38,p.375]. 
The term outcomes, and the changes about which it may be 
important to establish an outcome response, hold different mean-
ings for consumers. Observing that outcomes research methodol-
ogies should reflect consumer perspectives, Lenker et al. 
identified the dimensions that mattered, and the need for 
research reporting the costs of AT provision; the impact of AT on 
participation; and the AT service delivery process [38]. 

MyATOF was devised to capture the AT user’s perspective 
across relevant dimensions and comprises a series of questions, 
which summarise information about the AT user’s needs, goals, 
and context. Data are captured in the areas of (a) supports, (b) 

Table 1. Six dimensions of the MyATOF tool. 

MyATOF dimension Operational framework and supporting references  

Tool A – My supports Assistive products and environmental adaptations subset, drawn from ISO 9999 [39] and NED [40] 
refined for deafblind cohort by author 3 and MyATOF Steering Group. 

Tool B – My outcomes WHO ICF Activity and participation domains [41] 
Tool C – My costs Aspects of cost (direct costs, indirect costs, social return on investment) based on economic 

pathway analysis from a sector perspective [42–44] 
Tool D – My Rights Subset of 12 Articles from UN CRPD [45,46] 
Tool E – The AT Service Delivery Pathway Six AT service delivery steps [47–50] 
Tool F – Customer experience Eight aspects of customer experience [48,49,51]  
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valued outcomes, (c) costs and cost offsets, (d) human rights, (e) 
service delivery pathway, and (f) customer experience. Table 1 
below outlines the operationalization of the six dimensions com-
prising the Framework. 

Data are summarized into report formats, enabling the AT user 
to inform practitioners and funders regarding a need for specific 
AT. Since the data fields are benchmarked against international 
standards and available evidence, MyATOF and its aggregated 
data set can be used to inform policy, research, and make com-
parisons around the world. 

MyATOF was developed in Australia through an iterative, con-
sultative process, involving a broad range of people with disabil-
ity, disability professionals including those with experience in 
deafblindness, and advocates [52–55]. MyATOF has not yet been 
used with people with deafblindness or outside of Australia, and 
the aims of this study were to:   
a. determine the relevance and face validity of MyATOF for use 

with people with deafblindness in the SADC; 
b. refine the tool, if relevant and valid, to increase its relevance 

and validity in this context; 
c. deepen the understanding of the context of AT provision 

and use by people with deafblindness in the SADC. 

Ethical considerations 

Approval to carry out this research was obtained on 28 August 
2020 from the Cape Peninsula University of Technology 
(2020FOBREC785). The Participant Information Sheet confirmed 
participation in the study was voluntary and anonymous. A small 
gift voucher was offered to participants who completed all rounds 
of the Delphi study to thank them for their time and input. 

Materials and methods 

Study design 

Delphi methodology was chosen for this study as the purpose of 
this approach is to achieve consensus or priorities among an 
expert panel on a certain topic, where agreement was not previ-
ously determined [56]. The Delphi method was also chosen as it 
integrates elements of both qualitative and quantitative method-
ologies to address a specific research problem, thus yielding a 
more holistic view of the research issue [57]. Typically 2 or more 
rounds of questionnaires are sent to the expert panel until a con-
sensus or clear priorities are reached [56]. In this study, two 
rounds of electronic surveys using the Qualtrics Platform (www. 
qualtrics.com) were completed. Participants unable to access the 
electronic survey had the option of being emailed an MS Word 
version of the survey. A pilot (n¼ 2) was conducted during Phase 
1 of the survey to confirm accessibility. Junger et al’s [58] recom-
mendations for conducting and reporting on Delphi studies were 
addressed as follows:  
1. Rationale – the rationale for using the Delphi method is out-

lined above. 
2. Planning and design – for round one, the consensus was 

sought regarding the relevance and validity of each question 
using quantitative analysis, and an understanding of specific 
contextual issues was sought using qualitative analysis as 
explained below. For round two, both agreement and priori-
tization were looked for using quantitative analysis and a 
deeper understanding of contextual issues was pursued using 
qualitative analysis, again as outlined below. 

3. Study conduct – the first questionnaire was piloted to check 
efficacy as reported above. There was no conflict of interest 

for any of the three researchers, with two researchers being 
based outside the SADC region and the third researcher hav-
ing little involvement with the local deafblind community. 
While high levels of agreement were achieved in both 
rounds of the study, disagreement on some items in the 
second round is reported in the results. 

4. Reporting – The purpose of the study and rationale for using 
the Delphi method is articulated above. The recruitment pro-
cess for and demographic data of the expert panel are out-
lined under ‘study population’. The development of the 
MyATOF, which formed the basis of the first Delphi round is 
explained in the introductory section titled ‘Measuring what 
matters to people living with disability’. A detailed description 
of the data collection and processing analysis are provided in 
figures and tables below. Limitations and conclusions of the 
study are made explicit at the end of the paper. 

Setting 

Southern African Development Community (SADC), established in 
1992, is a regional economic community, consisting of 16 low- 
and middle-income Member States [59]. 

Study population 

A heterogeneous e-Delphi expert panel, representing the diverse 
stakeholder group across the field of deafblindness in the SADC 
was selected. The criteria of eligibility to participate in the 
study were:  
� people with deafblindness over 18 years; 
� family members of people with deafblindness; 
� educators with a minimum of 3 years experience working in 

deafblindness; 
� researchers with a minimum of 3 years experience working in 

the field of deafblindness; 
� service providers with a minimum of 3 years experience 

working in the field of deafblindness; 
� representatives from advocacy groups who had a minimum 

of 3 years experience in working with people with 
deafblindness. 

Table 2 provides an overview of the demographics of 
the panelists. 

Sampling method 

Purposive and snowball sampling were undertaken to develop a 
list of potential participants for the Delphi expert panel. Selection 
occurred over 3 weeks (between mid-September and end-October 
2020). An email advertisement was circulated to 96 identified 
stakeholders. Twenty-nine people from 10 countries within the 
SADC region, of the 96 stakeholders originally identified, agreed 
to participate and were emailed Participant Information Sheets, a 
link to the online survey, and the option to obtain an accessible 
MS Word version of the survey. Three reminders were issued to 
these 29 potential participants, with only 17 participants (repre-
senting 4 countries) responding and completing Delphi Phase 1. 
Of the 17 participants who completed Phase 1, 15 completed 
Phase 2 (representing 4 countries). The invitation to complete 
Phase 2 was provided to the Delphi panel with a 3-week comple-
tion period, including two email reminders. The full Delphi ques-
tionnaire is available upon request. 
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Data collection 

Participants were asked to look at all MyATOF dimensions and 
state whether they perceived them to be (a) relevant to people 
with deafblindness, and (b) relevant to the SADC context. 
Participants were invited to provide additional comments about 
each section of the framework. Participants were anonymous to 
each other and the researchers giving equal opportunity and 
weighting to the ideas of each panel member [56]. Qualtrics online 
survey software provided a secure and accessible platform to cap-
ture consent and survey responses. Three participants requested 
MS Word copies of the survey and returned these to the first 
author who uploaded the responses manually to Qualtrics. 

Data analysis 

Both quantitative and qualitative analyses were undertaken with 
the data from each Delphi round. Phase 1 responses were down-
loaded into a CSV file, with duplicates (n¼ 3) removed. The third 
author tabulated the quantitative data. The second author con-
ducted an initial, thematic analysis of the qualitative responses 
using the first four steps outlined by Braun and Clarke [60], tran-
scription (not required for this study), reading and data 

familiarisation, coding, and searching for themes. Given the specific 
nature of the comments made by participants, an inductive 
approach was taken to determine broader themes reflected by the 
data. The themes arising from the initial analysis of comments 
made by participants in response to the questions in Phase 1 were 
reviewed by all authors (stage 4 of Braun and Clarke’s process for 
thematic analysis [60]. The third author identified consistency 
between the themes emerging from the data and the WHO 5Ps. 
for example mapping the themes of the cost and lack of availability 
of AT, as barriers captured by Products, and Policy. Completion of 
the final two steps of the thematic analysis outlined by Braun and 
Clarke comprised defining and naming themes (completed by the 
third author) and finalizing the analysis (undertaken by all three 
authors, ensuring all the data was consistent with the 5Ps and 
determining sub-themes for each) [60]. Phase 2 involved asking 
participants to rate (in order to prioritize) the importance of these 
themes derived from Phase 1. Participants were invited to provide 
additional comments (beyond responding to the individual ques-
tions). Phase 2 results were downloaded to a CSV file. The second 
author undertook an analysis of the qualitative data, using the 
existing themes from Phase 1 and expanding existing sub-themes 
or adding new sub-themes if the existing themes did not 
adequately capture new ideas emerging from the Phase 2 data. 

Table 2. Panellist demographics. 

Panellist Country Gender Identity Age (yy.mm) Experience with DB�� Years of experience  

3/0� Malawi F Advocate   35.11 A-DB < 65 5–10 
A-DB > 65 

12/10 Malawi M Service Provider   33.0 A-DB < 65 3–5 
Educator, Researcher C-DB 

18/9 Malawi M Advocate   37.3 A-DB < 65 3–5 
C-DB 

20/6 Malawi M Person with Deafblindness   39.8 C-DB 3–5 
Family Member, Educator 
Researcher, Advocate 

4/15 South Africa F Researcher   40.1 A-DB < 65 10–20 
Service Provider A-DB > 65 

C-DB 
5/0� South Africa F Service Provider   47.0 A-DB < 65 5–10 

A-DB > 65 
C-DB 

7/16 South Africa M Person with Deafblindness   62.8 A-DB < 65 10–20 
Advocate 

8/12 South Africa M Person with Deafblindness   62.11 C-DB 10–20 
Service Provider 
Educator 
Advocate 

9/4 South Africa M Service Provider   34.1 A-DB > 65 3–5 
Educator 

14/5 South Africa F Service Provider – A-DB < 65 20þ
A-DB > 65 
C-DB 

17/13 South Africa F Person with Deafblindness   50.4 C-DB 20þ
15/17 South Africa F Person with Deafblindness   43.0 A-DB < 65 20þ
16/11 Zambia F Family Member, Service Provider   37.4 C-DB 5–10 

Educator, Researcher 
Advocate 

10/8 Zambia M Person with Deafblindness – A-DB < 65 20þ
Advocate 

21/3 Zambia M Advocate – A-DB < 65 5–10 
6/14 Zimbabwe M Advocate   58.0 C-DB 20þ
13/7 Zimbabwe M Educator   40.2 A-DB < 65 10–20 

Researcher, Advocate 
Malawi (4) ¼ 23.5% F¼ 41.2% Person with Deafblindness ¼ 6 Age range A-DB < 65¼ 44% 3–5¼ 23.5% 
South Africa (8) ¼ 47.0% M¼ 58.8% Family Member ¼ 2 33–62.8 years A-DB > 65¼ 16% 5–10¼ 23.5% 
Zambia (3) ¼ 17.7%  Service Provider ¼ 7 C-DB ¼ 40% 10–20¼ 23.5% 
Zimbabwe (2) ¼ 11.8%  Educator ¼ 6 Average age ¼ 44.3 years  20þ ¼ 29.5%   

Researcher ¼ 6      
Advocate ¼ 10     

�Panellists who only participated in Phase 1 of the study. 
��A-DB < 65¼Acquired DB (under 65 years of age), A-DB > 65¼Acquired DB (over 65 years of age), C-DB¼ Congenital DB (from birth).
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These expanded as well as the new themes were reviewed by 
authors one and three. Some further modifications were made until 
consensus was reached by all three authors. 

Results 

The quantitative and qualitative data from each of the two Delphi 
phases are presented overleaf. Considerable consistency was 
observed in both phases, apart from two sub-themes in the 
second phase. From the qualitative data, key issues were identi-
fied to be addressed regarding AT provision to people with deaf-
blindness in the SADC region. 

Phase 1 results 

Overwhelmingly, 100% of the 17 participants in the Delphi panel, 
agreed that the set of questions in each section of MyATOF were 
relevant both to people with deafblindness and the SADC con-
text. See Figure 1 for results of the quantitative data collection 
during Phase 1. 

A summary of the qualitative data for each tool is presented 
below, followed by the 20 sub-themes organized against 5 key 
themes, which were consistent with the WHO 5 Ps [8]. 

Tool A – My supports: What AT and other things do I use? 
Prompts included examples of AT supports [39] as follows: hear-
ing amplification (e.g., hearing aids); low technology magnifiers 
(e.g., magnifying glass); high technology magnifiers (e.g., closed- 
circuit television); mobility products (e.g., long cane); visual or 
tactile alert devices and systems; screen enlargement software; 
screen reading software; refreshable braille displays; visual or tact-
ile labels; human supports (e.g., interpreter, intervenor, communi-
cation guide, technology trainer, support worker, personal 
assistant); and environmental supports (e.g., large signs, braille 

signage, tactile ground surface indicators, audible traffic lights, 
and other audible signals). 

In their responses, the panellists described the use of AT as 
enabling the achievement of outcomes and endorsed and 
expanded the sub-set of products suggested for deafblindness, 
noting that “Assistive technologies have played a pivotal role in 
helping the deafblind” (Panellist 21/3). Barriers include lack of 
access, appropriateness, training, availability, knowledge and fam-
ily commitment and high cost, for example, “the inclusion of 
assistive technologies for the deafblind come[s] with financial obli-
gations and still there has no[t] been commitments towards making 
the environment adaptable for the inst[a]llation of assistive tech-
nologies” (Panellist 21/3). These themes relate to the “Products” 
and “People” principles of the WHO 5 Ps. 

Tool B – My outcomes: What does my AT enable me to do? 
Prompts included the WHO activity and participation domains, 
suggesting that AT enables participation in mobility; self-care; 
communication; managing general tasks and demands (such as 
handling money, paying bills, organizing the day); managing 
domestic life (such as cooking, washing clothes, cleaning the 
home); learning and applying knowledge (e.g., remembering, writ-
ing, reading); relationships with others; an educational life (learn-
ing); an economic life (working, volunteering); a civic life (being 
part of the community); recreation and leisure; a spiritual life 
(able to worship); and political life (able to vote in person) [7,24]. 

Panellists endorsed the broad spectrum presented, with state-
ments such as “everything is captured here” (Panellist 16/11) and 
identified an array of outcomes that are possible but yet not 
achieved in their country owing to a perceived lack of awareness 
of deafblindness in society, the need for knowledge/training in AT 
to assist interpreting guides to improve access, and the need for 
vocational guidance. One panellist (6/14) noted that “In most 
cases, deafblind do not have access to AT, making their lives difficult 
and unbearable”. 

100%

100%

100%

100%

100%

100%

0%

0%

0%

0%

0%

0%

0% 20% 40% 60% 80% 100%

My Supports: what AT and other things do I use?

My Outcomes: what does my AT enable me to do?

My Costs: how much does my AT cost?

My Rights: how does the AT meet a person's human
rights?

My Service Delivery Pathway: 6 AT service steps should
be followed

My Customer Experience: AT users share their
experience with us

Tool Statement Relevance

NO YES

Figure 1. Relevance of MyATOF statements to people with deafblindness and the SADC region.  
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Tool C – My costs: How much does my AT cost? How much does 
my AT save? 
Prompts provided definitions of costs (the price of the AT and any 
costs involved in set-up and maintenance); cost savings (including 
money that could be saved by the user or the government, by 
using AT. For example, a user might not need to purchase another 
piece of equipment or might need less support work hours); and 
downstream cost savings (avoiding costs in the future by investing 
in AT now. For example, if AT supports a user’s health, independ-
ence and safety, this might save visits to the doctor or to hospital). 

Panellists identified costs as a major barrier because of 
“prohibitive AT costs” (Panellist 6/14) and noted that “AT is only 
available to those who can afford it. Government is not set-up for 
… ATs” (Panellist 5/0). A range of actions was proposed, includ-
ing subsidies, import duties, and in-country production, which 
might address these issues in part. Solutions required action in 
the Policy and Products areas of the WHO GATE’s agenda. 

Tool D – My Rights: How does AT meet a person’s human rights? 
Prompts included a list of rights from the United Nations 
Convention on the Rights of Persons with Disabilities [45] (Article 
4: General obligations; Article 5: Equality and non-discrimination; 
Article 9: Accessibility; Article 19: Living independently and being 
included in the community; Article 20: Personal mobility; Article 
21: Freedom of expression and opinion, and access to informa-
tion; Article 24: Education; Article 25: Health; Article 26: 
Habilitation and rehabilitation; Article 27: Work and employment; 
Article 29: Participation in political and public life; Article 30: 
Participation in cultural life, recreation, leisure and sport; other 
articles of relevance). 

Panellists described a lack of realization of rights, for example, 
“normally, deafblind persons rights are not made possible, for 
example, the right to education, independent mobility, participation in 
society, etc.” (Panellist 6/14). Lack of knowledge regarding basic 
human rights was linked to advocacy: “It is vital for the deafblind 
persons to be familiar with UNCRPD because it is an advocating tool 
for full inclusion and availability of accessible services” (Panellist 11/ 
0). Roles for government and civil society (such as private compa-
nies) were identified: “Government is also not ready to implement 
most of these rights” (Panellist 5/0). The themes in the data about 
lack of implementation and lack of knowledge of rights, related to 
the “Policy” and “People” principles of the WHO 5 Ps. 

Tool E – The AT Service Delivery Pathway 
The pathway has been conceptualized as initiation, assessment, 
trial and solution selection, procurement, implementation (deliv-
ery/setup/trial), follow-up, and review [50,61]. 

Panellists endorsed the notion of a service delivery process, 
noting that “if one step is skipped the clients [might] be given 
wrong AT” (Panellist 20/06). Panellists suggested that services 
could be provided at various levels of skill and noted that there 
was no service delivery model of this kind in Africa, with one pan-
ellist stating that these steps were “currently not possible in Africa” 
(Panellist 6/14). These findings related to the “Provision” principle 
of the WHO 5 Ps. 

Tool F – Customer experience 
Based on the following prompts, drawn from the experience of 
Australian AT users [51], panellists said they wanted:  
� the best combination of devices, personal care, and environ-

mental design; 
� access to sufficient funding for good quality and long-last-

ing devices; 

� funding to meet AT needs in every area of life, based on a 
holistic assessment of needs, so that each product works well 
and does not interfere with other supports; 

� consideration of AT needs across people’s lifespan and as 
needs change; 

� support throughout the process of obtaining AT, including 
product trial, training, and maintenance; 

� access to resources when needed; 
� active involvement in decision-making; 
� consideration of personal preferences and identity so that AT 

is chosen to suit lifestyle and participation. 

Rather than responses about being a consumer, this section eli-
cited comments regarding inclusion, rights, and expertise, which 
are precursors to having a positive customer experience. Panellists 
identified the scarcity of AT and specific design features that would 
contribute to participation and inclusion; a lack of services: “In 
Africa there is hardly any existence of specialised services for deafblind 
persons” (Panellist 19/0); and the human right that: “Deafblindness 
must be treated equal like everyone” (Panellist 9/4). Aspirations 
included the hope that “deafblind persons in [the] African continent 
should also take part in ensuring full inclusion, participation, budget-
ing, and implementation of AT-related services” (Panellist 11/0). The 
themes related to the “Personnel” principle of the WHO 5 Ps. 

See Table 3 in the section below for the Phase 2 data for the 
five key themes and sub-themes identified in Phase 1. 

Phase 2 results 

In the Phase 2 survey, panel members were invited to identify the 
level of importance that each of the 20 sub-themes, derived from 
the Phase 1 data, held for addressing the assistive technology 
needs of people with deafblindness in the SADC region. 

Table 3 shows the responses of the panellists to the themes, 
derived from the Phase 1 data, regarding their importance in fur-
thering AT outcomes for people with deafblindness in the SADC 
region. Of the six themes, which all participants counted as very 
important, “Governments need to play more of a role in AT 
provision” was reiterated frequently in the comments of the 
Delphi panel, for example, “I would suggest that government[s] in 
Africa need to play a big role and en[s]ure that more AT are pro-
vided in Africa” (Panellist 16/11).  

Six of the 20 sub-themes were viewed as being very important 
by all members of the Delphi panel:  
� Raise awareness of deafblind people about social inclusion. 
� Government must implement the CRPD (human rights 

conventions). 
� Governments should make AT that is relevant to people with 

deafblindness available. 
� Governments need to play more of a role in AT provision. 
� There is a need for staff awareness about deafblindness and 

skills development in general health and disability services. 
� There is a need for staff awareness about deafblindness and skills 

development in all areas of government and social services. 

Most of the sub-themes were viewed as being very important 
by more than two-thirds of the Delphi panel, with the remaining 
members viewing them as quite important. 

Only the following two sub-themes were viewed as being not 
important by some members of the Delphi panel:  
� Deafblind persons should contribute to the cost of their AT 

(5 participants indicated “not important”). 
� AT products are not available because they are not produced 

in African countries (1 participant indicated “not important”). 
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Additional comments were added by panellists to the Phase 2 
questionnaire. Most comments reiterated existing sub-themes, but 
some new themes emerged, and some existing themes were 
extended. New and extended sub-themes, that emerged from 
comments submitted during the Delphi Phase 2, have been 
described below. 

Theme 1: people 
In their responses (refer to Figure 2), panellists identified the key 
role of stakeholders, their awareness, knowledge, and exposure, in 
realizing the potential of using assistive products to achieve the 
quality of life, productivity, access to opportunities, and enabling 
people to “follow our dreams to fulfil our passion and enrich others 

Table 3. Summary of Phase 2 data sub-themes. 

Theme 1 – PEOPLE and sub-themes  

a. Raise awareness of deafblind people about social inclusion 
b. Raise awareness of deafblind people about their human rights 
c. With the right assistive products and services, people with deafblindness can become employed 
d. There is a need to develop the assistive-technology-related skills of family members and family and support networks 
e. Value of peer support 

Theme 2 – POLICY and sub-themes 

a. Government must implement the UNCRPD (human rights convention) 
b. Policy should support deafblind persons by paying for AT 
c. Deafblind persons should contribute to the cost of their AT 
d. Governments should make AT that is relevant to people with deafblindness available 
e. That policies are actioned 
f. People with deafblindness should be involved in the process of developing AT policies 

Theme 3 – PRODUCTS and sub-themes 

a. AT products are not available because they are not affordable for most people with deafblindness 
b. AT products are not available because they are not produced in African countries 
c. AT products are not available because they are imported and there are big costs with import duty and foreign exchange 
d. Physical environments are not adaptable or accessible. The interface between AT and environments must be considered 
e. Products must be user-friendly/easy to use (not complicated) and durable 

Theme 4 – PROVISION and sub-themes 

a. There is limited availability of AT products or services to people with deafblindness in my experience. 
b. Governments need to play more of a role in AT provision (noting roles undertaken by civil society including large corporates, donors and advocacy groups) 
c. It is helpful to know where to go for advice and for products 
d. Empower deafblind people with AT as it is cost effective compared with human supports 
e. Strategies and processes to ensure provision in rural areas 

Theme 5 – PERSONNEL and sub-themes 

a. There is a need for staff awareness about deafblindness and skills development in general health and disability services 
b. There is a need for staff awareness about deafblindness and skills development in all areas of government and social services 
c. It is important to provide training (AT services) as well as AT products 
d. It would be useful to have a training package about deafblindness and AT, as well as training packages available at tertiary student and workforce levels 
e. Need for cultural/religious awareness and sensitivity to age  
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Figure 2. Rating of the importance of sub-themes of the “People” theme.  
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lives” (Panellist 15/17). Systemic barriers, such as lack of access to 
information, inadequate or ineffective policy and legislation, and 
lack of availability in early childhood settings and schools 
were identified. 

Based on the data from Phase 2, the fourth sub-theme was 
extended to “There is a need to develop the assistive-technology- 
related skills of family members and support networks” and an add-
itional theme was identified: ‘The value of peer support’. 

Theme 2: policy 
Policy was regarded as being a highly relevant aspect of access to 
AT, with panellists identifying the impact of policies upon costs 
and financial access (refer to Figure 3). Some policy solutions 
were offered to legislate the right to AT and to enforce compli-
ance, for example, “AT should be legalised and a mandatory 
requirement for all public and private institutions” as well as social 
protection (Panellist 21/3); affordability: “Not all can manage to 
contribute something towards AT as most of them come from very 
poor families” (20/06); and nuanced inclusion of people with deaf-
blindness in general policy. Civil society, as well as government, 
were regarded as duty holders to enact better policies, and 
organizations for people with disabilities should prioritize the 
matter in their advocacy work (6/14). There was strong concur-
rence by panellists on all themes except the question of who 
should pay for AT. 

Two new themes were identified: “The need for policies about 
AT to have an implementation plan and to be actioned”, and that: 
“People with deafblindness themselves should be involved in the 
process of developing AT policies”. 

Theme 3: products 
Broad agreement was evident across themes, with panellists not-
ing that AT products play a critical role: “Braille and Assistive 

Listening Technology are the most important methods (refer to 
Figure 4). Deafblind people can experience the world of sound” 
(Panellist 15/17). “AT products should indeed be affordable and reli-
ably supplied” (Panellist 12/10). Panellists were divided over 
whether AT is best produced locally or whether import barriers 
should be lifted, with suggestions including both lowering of 
taxes and increasing design and production in Africa: 
“Governments must waive all import excise and customs duties on 
AT products … .Governments must facilitate local design and manu-
facture of AT products which adequately meet the needs of their 
respective deafblind communities” (Panellist 7/16). 

A fifth theme was identified also that: “AT needs to be user- 
friendly/easy to use, and durable”. 

Theme 4: provision 
The comments submitted by panellists were consistent with ori-
ginal themes and with the WHO. Data from Phase 1 and Phase 2 
(refer to Figure 5) indicated the relevance of the AT service delivery 
steps, which constitute “good practice” in AT provision, that is, 
awareness: “More awareness raising on assistive technology available 
and on what deafblind community unique needs are” (Panellist 8/12); 
advice, education, maintenance: “Having places where [to] get advice 
on how to use and care [for] AT” (Panellist 20/6); and provision, all 
underpinned by the fundamentals of rights: “Primary health and 
government must come on board with the provision of assistive tech-
nology” (Panellist 8/12); and enabling attitudes: “There is need to 
combat negative beliefs about AT provisions, such as AT provisions 
are a budget constraint” (Panellist 21/3). 

The second sub-theme was extended to: “Governments need to 
play more of a role in AT provision (noting roles undertaken by civil 
society including large corporates, donors, advocacy groups)”, and a 
new sub-theme was added: “There is a need for strategies and 
processes to ensure AT provision in rural areas”. 
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Figure 4. Rating of the importance of sub-themes of the “Products” theme.  
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Theme 5: personnel 
A very high level of concurrence with the themes was noted. The 
panellists provided a clear picture of the pivotal role of personnel 
in enabling AT access and use (refer to Figure 6). A need for tar-
geted education at vocational and higher education levels was 
identified repeatedly: “AT training must be offered to institutions 
and NGOs that provide services to deafblind learners, adults and 
their families/caregivers” (Panellist 7/16). 

A blueprint for addressing this was offered: “DeafBlind South 
Africa [has] a dream of establishing a development centre for the 
deafblind community, family and caregivers to provide the distribution 
and skilled training on assistive technology as well as living skills 
training, central social services, occupational therapy service and 
counselling services. It is a whole one-stop package we would like to 
provide to the DeafBlind community – but infrastructure costs is our 
greatest stumbling block due to a lack of funding!” (Panellist 8/12). 

From the data provided in Phase 2, the fourth sub-theme was 
extended to: “It would be useful to have a training package about 
deafblindness and AT and training packages available at tertiary stu-
dent and workforce levels”, and a fifth theme emerged as: “[A] need 
for cultural/religious awareness and sensitivity to age of client”.  

Discussion 

The discussion of the findings of this study has been presented 
according to the three aims of the study. 

How relevant and valid is MyATOF for use with people with 
deafblindness in the SADC region? 

This study found the MyATOF dimensions to be relevant and hold 
face validity, suitable for use with people with deafblindness in 

the four countries represented, namely, Malawi, South Africa, 
Zambia and Zimbabwe. The dimensions (supports, outcomes, 
costs, rights, and service delivery) were recognizable to the panel-
lists, and strongly related to the issues that the panellists faced. A 
powerful theme of AT under-realization or unavailability pervaded 
the Delphi responses. This was consistent with the Australian 
experience, where AT users noted that they might not have the 
supports required to realize potential outcomes fully or to meet 
their human rights fully [53,54]. Similarly, service-delivery contexts 
might not provide a satisfactory service-delivery outcome or cus-
tomer experience. However, the data collected from Africa sug-
gested a far higher level of under-realization, particularly in the 
latter dimension of customer experience. 

While all fourteen countries in the SADC region were targeted 
during the recruitment phase of this study, panellists represented 
only four countries, so it is not possible to extrapolate to the 
whole SADC region. 

What refinements to MyATOF might be required to increase its 
relevance and validity in this context? 

The data from the Delphi study revealed underlying issues in AT 
systems within four countries within Southern Africa, which influ-
ence the capacity of people with deafblindness to realize their 
potential to participate fully in AT as measured by MyATOF. 
Analysis using the systems lens of WHO 5 P’s has illuminated the 
forcefield of supply network and social policy issues which under-
pin the realization of rights and outcomes for people using AT. 
Based upon these findings, MyATOF does not require refinement 
in its dimensions or granularity. Nevertheless, foregrounding a 
person’s context will be considered in the next iteration of the 
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framework, that is, specifying and naming the impact of systems 
upon an individual. 

An analysis of the panellists’ countries of origin demonstrated 
differences between economic status [18] which could have influ-
enced the responses received. Malawi is considered to be a low- 
income country, remaining one of the poorest countries in the 
world; Zambia, with its stalled economy, along with Zimbabwe, 
currently in an economic crisis, are both classified as lower-mid-
dle-income countries; and South Africa is considered to be an 
upper-middle-income country, despite having one of the highest 
inequality rates in the world. 

Common responses, received from panellists outside South 
Africa, referred to the need for cogent AT policy, access to AT 
(free or at low cost or through donations), local manufacturing to 
reduce costs and increase access, the need for social protection, 
organizations of persons with disability (OPDs) to advocate for AT, 
and that AT that is provided/made available is context relevant. 
Panellists from South Africa, on the other hand, highlighted the 
need for legislation, focusing on the human rights element and 
the provision of AT through resource centres and new supply 
chains. There was also an expressed need concerning training in 
AT across all levels of education, that is, primary, secondary and 
post-secondary. These differences could be ascribed to varying 
country contexts, including economic, social and political dispar-
ities. Further specific research is required to better understand 
commonalities and differences between countries in Africa. 

What has been learned about the context of AT provision and 
use by people with deafblindness in the SADC region? 

Findings and implementation priorities from the data have been 
presented according to the WHO 5 P’s [7]: 

People 
The WHO proposes the following principles related to AT People 
(users and families). Involving users and their families in all inter-
ventions is crucial. A user-centred approach is critical to make 
sure that users’ needs are addressed when developing policies 
and provision of services. Services should not just be accessible 
physically, but also appropriate culturally and tailored to users’ 
needs [7]. 

The panellists concurred, noting that the circle of support for 
people with deafblindness includes teachers and communication 
partners, and calling for a societal attitudinal change towards a 
focus on abilities, not disabilities. 

Policy 
In terms of AT Policy, the WHO proposes that countries should 
develop national policy and programmes to ensure everyone, 
everywhere can access assistive products. The WHO is building 
assistive technology assessment toolkits and guidance on financ-
ing mechanisms to ensure the sustainability of service provision 
and universal access, as well as producing guidance also on the 
implementation of a Priority Assistive Products List with minimum 
standards, appropriate training, and service provision [7]. 

The top priorities of the panellists included: laws to ensure 
access to AT to support learning and independence; governments 
to implement their commitments to policy and be held account-
able; and governments to fund AT to increase access and to pro-
vide social protection. Panellists called specifically for people with 
deafblindness to be consulted and involved with the develop-
ment of AT-related policies, and that access to AT should be 
assured through governments as well as the private sector, while 

organizations of people with disabilities should prioritize advocacy 
for improved AT policies. 

Products 
The WHO promotes a range of strategies to strengthen product 
availability including the WHO Priority Assistive Products List [62]. 
This encourages countries to develop a list of national priority 
products and is a guide to enhance production, procurement and 
service provision, to develop reimbursement policies and to shape 
markets [7]. 

The panellists agreed with the sub-set of AT for deafblindness 
presented in this research, noting several additional products 
(e.g., Job Access Without Speech (JAWS) screen reading software) 
and focussing on supply network issues. Congruent with the 
WHO view of market-shaping referred to above, top priorities 
included removal of import barriers and taxes, and enhanced local 
manufacturing to reduce costs and ensure availability; also, high- 
quality and fit-for-purpose products, utilization of alternate fund-
ing pathways and innovative supply options such as refurbish-
ment and redistribution of AT products. 

Provision 
The WHO suggests that AT service provision should include uni-
versal access and should enable early intervention. People should 
be able to access assistive products for all their functional needs 
from a single point. The WHO is developing guidance on innova-
tive models of service provision around the globe. Fundamental 
components include (a) health systems that make service provi-
sion for assistive products, and (b) networks of specialist referral 
centres connected to primary healthcare infrastructure [7]. 

The panellists supported the call for universal access and early 
intervention. The specific specialist set of skills for working with 
deafblindness reinforced the notion of single points of service, 
possibly with prioritized access to information, for example, 
resource centres. Other priorities included knowing what is avail-
able, trialling products, and guidance on care and maintenance. A 
business case for investment in AT by governments was pro-
posed, with a focus on services and support in rural, not only 
urban, areas and, with the aim of realizing human rights, safety, 
security, independence, and access to information. 

Personnel 
AT Personnel, as defined by WHO, must be available and access-
ible to AT users and possess skills in culturally safe assessment 
and prescription, fitting and user training, follow-up, maintenance 
and repairs. A WHO Assistive Products Training Package is under-
way to develop skills in providing AT to support countries in 
building the capacity of their community-level workforce [7]. 

The panellists concurred on the need for widespread training 
for people with deafblindness and their families and extends to 
civil society and professionals. A point that differed from the 
WHO stance, specific to deafblindness, was the need for specific 
training of personnel in deafblindness, in particular, deafblind 
communication methods. Further, panellists called for AT service 
provision to be included in relevant curricula, for example, in all 
health sciences fields with a focus on vocational education and 
the need for continuous professional development (CPD). Further 
priorities outlined were training of service providers and other 
individuals working with people with deafblindness and for infor-
mation related to AT products to be accessible (in multiple lan-
guages) and comprehensible. 
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Strengths and limitations 

MyATOF is a data capture and storytelling tool under develop-
ment, without the psychometric properties of formal AT outcome 
measures. It does not replace formal outcome measurement but, 
as a consumer-focussed, whole-of-system approach, it fills a gap 
in capturing and systematizing experiential knowledge. 

All key stakeholder groups were represented on the Delphi 
panel, however, only 4 of the 14 countries in the SADC region 
were represented in the data from the second survey. While the 
data were consistent, it is necessary to seek data from other 
SADC countries in future studies in order to better understand 
the situation within the whole region. 

Implications and recommendations 

Researchers must consider the context in which they are situated 
to capture the impact of socio-political and economic systems on 
the AT user [63,64]. This study indicated that supports, outcomes, 
costs, rights, service delivery steps and customer experiences 
(dimensions captured with MyATOF framework) are relevant to 
people with deafblindness in 4 countries in the SADC region. It 
identified that stakeholders see MyATOF dimensions as relevant 
to express the realities of life for AT users and to raise awareness 
of the potential outcomes of AT and its current undersupply. In 
Australia, AT users utilize the self-reports generated by the 
MyATOF online tool to support discussions between AT users and 
AT funders within existing AT service delivery frameworks or use 
their data to lobby for the improvement of systemic AT issues 
such as inequitable funding. Furthermore, this study suggests that 
considerable work is required to improve systemic access to AT in 
the Southern African context. Local stakeholders may, like their 
Australian counterparts, choose to tell their stories of “rights met 
and unmet” using these 6 dimensions and to engage in systemic 
advocacy and empowerment initiatives to alert relevant duty 
bearers to improve services, systems and therefore outcomes. 

Conclusion 

While contexts differ, AT users globally, including those with deaf-
blindness, share common, unifying, human experiences and aspi-
rations. In MyATOF these are conceptualized as supports, 
outcomes, costs, rights, service delivery steps and customer expe-
riences, and are operationalized using available taxonomies and 
evidence. The results of the Delphi process undertaken with deaf-
blind stakeholders across 4 countries in the SADC region support 
the face validity of the framework dimensions. Analysis of the 
data suggested that the experience of accessing AT and achieving 
participation outcomes is extremely challenging, and the evidence 
generated could be clearly mapped onto an AT systems view 
based on the WHO 5 Ps model. This is a critical point, as the 
achievement of individual outcomes must be viewed in the con-
text of systemic barriers. From a human rights perspective, it 
appears that tools such as those offered by MyATOF have the 
potential to enable the collection of individualized data and self- 
advocacy and to contribute to the systemic advocacy necessary 
for the realization of rights. It is hoped that the MyATOF platform 
contributes to the state of the art in AT research by guiding con-
sumers and their AT practitioners to report the outcomes of their 
AT solutions across a range of impact areas. 
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