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Background: The South African public health sector embarked on a National Telemedicine System implementation
program in 1999 and although unsuccessful, the Province of KwaZulu-Natal subsequently implemented
teledermatology in 2003, with two currently active services (synchronous and asynchronous). Although sustained
these have not been scaled-up to meet the needs of all hospitals in the Province. A recent teledermatology scale-
up design requirements elicitation process within KwaZulu-Natal confirmed the need for a framework, and
identified requirements through key stakeholders, programme observations, the literature, and experts. This study
aimed to identify and characterise existing teledermatology or related eHealth scale-up frameworks, determine
whether any met the previously elicited scale-up framework requirements, and were suitable for use in the

Methods: A structured literature search was performed of electronic databases (Scopus, Science Direct, IEEE,
PubMed, and Google Scholar) seeking proposed or developed teledermatology or related scale-up frameworks.
Global public health publications were also hand-searched. The teledermatology or telemedicine, telehealth or
eHealth related scale-up frameworks identified were critiqued against the previously elicited teledermatology scale-
up framework requirements to determine their suitability for use.

Results: No specific teledermatology scale-up framework was found. Seven related scale-up frameworks were
identified, although none met all the previously identified teledermatology scale-up framework requirements. The
identified frameworks were designed for specific scale-up phases and lacked a more holistic and comprehensive

Conclusions: There is an evidenced-based need for the development of a health sector aligned, holistic framework
that meets the identified teledermatology scale-up framework requirements. The findings of this paper will inform

Keywords: eHealth, Telemedicine, Teledermatology, Scale-up requirements, Scale-up framework, KwaZulu-Natal,

Background

It is internationally recognised that virtual access to
healthcare can be enabled through the application of
various modes of “information and communication tech-
nologies (ICT) for health” (eHealth) [1]. This includes
store-and-forward (asynchronous) telemedicine, real-time
interactive (synchronous) telemedicine, or a hybrid
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technique that combines asynchronous and synchronous
communication techniques [2].

A number of diseases initially present with a skin le-
sion before becoming fully developed [3]. The capacity
to effectively and efficiently diagnose and treat dermato-
logical conditions at the district hospital level is import-
ant [4]. The visual nature of dermatology lends itself
well to the use of eHealth for diagnosis, treatment and
monitoring of skin conditions, termed teledermatology
(TD). Furthermore there is growing acceptance of diag-
nostic and treatment concordance provided by TD [5].
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Technology applications like TD have important ad-
vantages of direct relevance to the developing world by
providing ways of mitigating the shortage and maldistri-
bution of specialists, and offering more equitable access
to these services by increasing virtual access at the point
of care [6]. However, there are few TD initiatives globally
that have been successfully and sustainably brought to
scale and embedded in routine practice.

In South Africa (SA) innovative solutions and systems
are required to address the quadruple burden of disease
[7], and supplement the shortage of healthcare workers
at all levels [8, 9]. Recognising this, the SA government
has identified the need for eHealth (which includes tele-
medicine and TD) within the National eHealth Strategy
[10], mHealth Strategy [11], and draft Telemedicine
Strategy [12].

A National Telemedicine System was initiated in SA in
1999, but only phase I of three planned phases of the
programme was implemented, with limited success [13]
and subsequent phases were not pursued. Failure was at-
tributed to low system utilisation, cost-effectiveness con-
cerns, and technical, organisational and governance
challenges [14, 15]. TD was not part of phase I of the Na-
tional Telemedicine System.

The University of KwaZulu-Natal (UKZN) capitalised
on the National Telemedicine System’s investment in ICT
and videoconferencing infrastructure by using it for
tele-education from 2001 [9], followed by synchronous
TD from 2003 onwards [16]. With the use of TD “52 of
the 69 patients (75.4%) were saved a 240 km round-trip to
see the specialist dermatologist” [16: p70c]. In addition,
there have been unsuccessful attempts to scale-up the syn-
chronous TD service [17]. A survey reported that TD was
one of the most common, all be it limited, implementa-
tions of telemedicine in SA [18]. A spontaneous asyn-
chronous TD service has evolved in KwaZulu-Natal
(KZN) using smart phones for tele-consultation, whereby
a photo is taken, a brief history attached, with both sent
via instant messaging services or email [19, 20]. The Na-
tional Telemedicine System programme, synchronous and
spontaneous asynchronous mobile TD, and scale-up at-
tempts provide valuable lessons and requirements for the
scaling process.

Despite growth of TD there is no evidence that ser-
vices have been successfully scaled-up into routine
healthcare practices in developing countries such as SA
[17]. Scale-up has been defined in several ways: “the am-
bition or process of expanding the coverage of health in-
terventions” [21], “the process of reaching more people
with a proven practice, more quickly, and more effectively
in a particular context” ([22]: pl), and “deliberate efforts
to increase the impact of health service innovations lo-
cally tested in pilot or experimental projects, so as to
benefit more people and to foster policy and programme
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development on a lasting basis” ([23]: p180). This study
adopted the latter definition as it relates to a defined
need to increase the impact of the two TD services: a
successfully tested and long-running synchronous ser-
vice in three rural public hospitals, and an unplanned
spontaneous mobile asynchronous service [20, 24] which
could be scaled up to benefit the 67 of 72 provincial
public hospitals ([25]: p35, [26]) without a dermatologist.
This could be extended and applied to the SA govern-
ment hospital sector in general.

A study was conducted between 2014 and 2016 based
on the current state and future directions of TD in the
province of KZN. The study was based on literature re-
view [27], site visits, observations, and semi-structured
interviews with key stakeholders such as referring clini-
cians, consulting dermatologists, and ICT and provincial
management [28]. This led to the formulation of the re-
quirements for a teledermatology scale-up framework
for KZN [28].

The aim of this study was to identify and characterise
existing TD, telemedicine or eHealth related scale-up
frameworks and to determine if and how well they met
the previously identified TD requirements. The results
will be used to determine the need to adopt or adapt
any existing framework, or develop a TD scale-up frame-
work (TDSF) for the province of KZN in SA, which may
also be applicable in other developing world settings.

Methods

A structured literature search was used to determine the
existence of TDSFs and related scale-up frameworks for
eHealth, mHealth, telehealth, or telemedicine, including
toolkits and models. These were critiqued to determine
if, and to what extent, they met the previously deter-
mined TD scale-up requirements.

Five electronic databases: Scopus, Science Direct,
IEEE, PubMed and Google Scholar were searched using
the following search terms; eHealth, mHealth, telehealth,
telemedicine, teledermatology, mobile dermatology, and
mdermatology each linked with framework or toolkit, or
model and scale or scaling. Databases were searched for
publications in English and publication date prior to
2016.

In addition, hand searching of related work was under-
taken by reviewing websites of global health bodies and
programmes: Advanced Development for Africa (ADA),
MEASURE Evaluation PRH (population and reproduct-
ive health) MOMENTUM, PATH, World Health
Organization (WHO), ExpandNet, and the Pan Ameri-
can Health Organization (PAHO WHO).

Inclusion criteria were that the paper or publication
proposed or developed a TD or telemedicine or eHealth
related scale-up framework. All authors reviewed the ab-
stracts of identified records and the decision for inclusion



Walters et al. BMC Health Services Research (2018) 18:613

was by consensus. Full papers of included resources were
obtained for review.

Information extracted from identified frameworks in-
cluded the framework name; research methods used;
theoretical foundations guiding framework design and
construction; components that described the building
blocks. Considerations and relationships relating to legal,
strategy, implementation, operational, the cohesion of
components, and real-world implementation or testing
of the frameworks were also included.

The key components of identified frameworks were
then mapped against three phases: pre scale-up, scale-up
and post scale-up. Frameworks were scored for fully or
partially meeting the components of a TD requirement.

Results

The search identified 57 records from database and hand
searching. After removal of duplicates, a further 28 re-
cords were excluded as they did not develop or propose
scale-up frameworks, but were reports and discussions
of various approaches and assessments. Ten records met
the inclusion criteria and were analysed (Fig. 1).

No TD specific scale-up frameworks were identified.
Seven related scale-up frameworks were identified in the
10 records (Table 1).

Three were based on health interventions: framework
for success (SF) [29], scale-up framework (SUF) [30-32],
and management framework (SUM) [33, 34]; two fo-
cussed on mHealth: mHealth toolkit (MAPS) [35] and
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mHealth assessment framework (mHA) [36]; one on
telemedicine: blueprint for telemedicine (MTT) [37];
and one on telehealth: recommendations for telehealth
(THD) [38].

Characterisation of the identified frameworks
The details of the characterisation of the identified frame-
works are provided elsewhere (see Additional file 1).

Research methods

Qualitative research methods were used in all but one
framework [37] which used mixed methods. In addition re-
search approaches varied from implementation research
[35], applied research [34], and action research [30]. The
most common data collection instruments were literature
reviews (6) [29, 30, 34—36, 38], interviews (4) [29, 35, 36,
38], workshops (2) [35, 38], and site visits (2) [35, 36]
followed by consultations [35], review panel [35], pre-test-
ing [35], online engagement [38], survey [37], and a user
and implementation-driven experience approach [37].

Theoretical foundations

There were 10 references to seven frameworks. Diffusion
of innovation theory was incorporated in two frame-
works — SF [29] and SUF [30]. Others used strategic
management (planning, change management, opera-
tions) — SUM [34], strategic planning — SUF [30], and
social network theory — SF [29]. Practical experience
guided the remaining four — MAPS [35], MTT [37], SF
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37 records identified
through
database searching
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20 records identified
hand searching
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57 records identified 19 duplicate records}
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( 38 records
screened for
L inclusion criteria )
-‘{28 records excluded]
Step 5:
Analysis 10 records included
for qualitative
analysis

Fig. 1 An outline of the search process and results
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Table 1 List of identified frameworks (Abbreviation, Title, Classification and Objective)

Abbreviation Title of study/ report Classification

Objective

MAPS The MAPS toolkit mHealth assessment and mHealth
planning for scale

mHA Applying a framework for assessing the health  mHealth
system challenges to scaling up mHealth in
South Africa

MTT Deliverable 3.4 personalised blueprint for telemedicine
telemedicine deployment: Validated and
tested version

SF Scaling up global health interventions: A health
proposed framework for success interventions
SUF Practical guidance for scaling up health health
service innovations interventions
SUM Scaling up - from vision to large-scale change: health
A management framework for practitioners interventions
THD Healthcare without walls: A framework for telehealth

delivering telehealth at scale

“to increase the scale of impact of existing mHealth products”([35]:
piv)

“to appraise the opportunities and challenges to effective
implementation of mHealth at scale in health systems"([36]: p2)

“main focus is on the 18 critical success factors for telemedicine
deployment defined by MOMENTUM. Telemedicine doers need

to bear these factors in mind when scaling up their services and
deploying them into routine care."([37]: pii)

“aimed at planners of scale-up processes to use in thinking about
strategies for implementing a new program, policy, or intervention
to scale”([29]: p1)

“to facilitate the strategic planning and management of the scaling-
up process’([30]: p7)

“practical advice on a three-step, ten task process for effective
scaling up”([34]: p1)

“to inform the future NHS strategy for telehealth”([38]: p5)

[29], and SUF [30]. In addition, reliance was placed on
existing models, frameworks and typologies such as Kaiser
Permanente’s “pyramid of care” model and risk sharing
outcomes based payment models - THD ([38]: p20). Three
framework approaches (prerequisites for sustainable ICT
development, ICT in low middle income countries, and
eReadiness assessment) were adopted by mHA [36], and
typologies for scaling up considerations SF [29].

Components

The main components of frameworks were key categor-
ies, processes, domains, dimensions or elements, with
sub-components such as sections, levels, focus areas and
tasks. Sub-components were supported with strategic
choices or questions to guide the scale-up process. In
addition three frameworks (SF [29], THD ([38], and
MTT [37]) developed critical success factors and SUF
[30] developed attributes of success as additional mecha-
nisms to support scale-up.

Considerations and relationships

THD focused on recommendations for government, the
NHS and industry [38]. These formed an action plan for
each stakeholder group with critical success factors.
mHA adapted three approaches and was based on ques-
tions that guided the decision making process on health
systems challenges in terms of readiness of government
stewardship, and systems on the financial, technical and
organisational levels [36]. SF provided implementation
success factors made up of opportunities and challenges
to consider with critical success factors emphasising
learning through action and feedback [29]. SUM’s imple-
mentation was guided by a three step process and tasks
representing actions and questions on scale-up develop

ment and implementation supported with reference
tools [34]. The MAPS used requirements for scale-up,
partnerships, finance, technology and architecture, oper-
ational, monitoring and evaluation areas split into do-
mains that were supported with assessment and
planning sections [35]. MTT required that core require-
ments be met prior to scale-up, based on critical success
factors and supporting indicators together with a
self-assessment tool [37]. SUF used an open-systems
perspective where scaling up was linked with the context
in which the innovation was implemented. The design
and implementation was driven by seeking “balance
among the elements of the framework” and supported
key attributes to enhance success ([30]: p4).

Real-world implementation

Most frameworks were tested for functionality with the
intended users, with SUF being recommended for all
WHO scale-up programmes [30]. The MAPS [35] and
MTT [37] were retrospectively applied to projects of
their respective workshop participants and SUM ([34]
was field tested. The mHA was applied to community--
based health data collection and dissemination pro-
grammes [36]. THD and SF were developed solely to
inform policy planners and makers and there was no evi-
dence of implementation [29, 38].

The detailed results of the TD requirements mapping
to identified frameworks are shown elsewhere (see Add-
itional file 2). The identified TD scale-up requirements
were mapped against key components of the seven
scale-up frameworks. The mapping was done only at a
main component level and excluded the detailed activ-
ities and reference tools.
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The seven identified related scale-up frameworks met
many of the requirements to varying degrees, with some
scoring three and below (Table 2). In the pre-scale-up
phase, two frameworks met the eHealth category ‘Infor-
mation systems’ together with the TD requirements
‘Architecture’ (MAPS and THD), ‘Information security’
(MAPS and MTT) and ‘User interfaces’ (MAPS and
THD). All frameworks partially met the eHealth cat-
egory ‘Strategy’ together with the TD requirement ‘Clinic
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setting’. Two frameworks met the eHealth category ‘Ben-
efits’ together with the TD requirement ‘Benefits realisa-
tion” (MTT and THD). None of the frameworks met the
eHealth category ‘Scale-up’ and TD requirement ‘Final-
isation and close-out’ in the scale-up phase. Only three
frameworks met the eHealth category ‘Program manage-
ment’ together with the TD requirement ‘Risk manage-
ment’ (MTT, SUF and THD), or the eHealth category
‘Scale-up’ together with the TD requirement ‘Readiness’

Table 2 Results of mapping key components of identified scale-up frameworks against TD scale-up requirements

eHealth categories TD requirements MAPS mHA MTT SF SUF SUM THD
Total and % of TD scale-up framework requirements met (26) 21 12 20 7 17 16 21
81% 46% 77% 27% 65% 62% 81%
Pre scale-up phase requirements (17) and % met 16 8 13 4 11 11 15
94% 47% 76% 24% 65% 65% 88%
Need Scale-up need v v v v v v v
Stakeholders Stakeholder management v v v v v v v
Strategy Scale-up strategy and budget v v v v v v v
Environmental scan v v v v v v v
Change management v v v v v
Clinic setting Partial Partial Partial Partial Partial Partial Partial
Availability v v v v
Regulations Regulations v v v v v
Standards v v v v v
Governance Alignment v v v v v
Information systems Architecture v v
Information security v v
Automation v v v v
User interfaces v v
Sustainability Sustainability v v v v v v
Operational plan and budget v v v v v
Incentives v v v v v
Scale-up phase requirements (8) and % 4 3 7 2 5 4 6
50% 38% 88% 25% 63% 50% 75%
Benefits Benefits realisation Partial v Partial v
Benefits communication v v v v v
Program management Risk management v v v
Scale-up Mobilisation v v v v
Readiness v v v
Training plan v v v v v v v
Support plan v v v v v v v
Finalisation and close-out
Post scale-up phase and requirements (1) % met 1 1 0 1 I 1 0
100% 100% 0% 100% 100% 100% 0%
Monitoring Monitor and control v v Partial v v v Partial
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(mHA, MTT and THD). Only MAPS and THD met
more than 80% of the total requirements.

Discussion

The study did not identify an existing TDSF. Seven re-
lated scale-up frameworks with a focus on health inter-
ventions, telehealth and telemedicine were found. No
framework met all the requirements of the previously
identified three scale-up phases: pre scale-up, scale-up,
and post scale-up. Two frameworks (MAPS and THD)
met more than 80% of the pre scale-up requirements,
none met all the scale-up phase requirements, and most
(five) met all the post scale-up phase requirements.

The lack of an existing TDSF could potentially be as-
cribed to TD services growing by learning through ac-
tion, experience, and using lessons learned in an
iterative cycle. Botswana shared their TD scale-up jour-
ney with sustainability criteria, but did not propose a
framework [39]. The most practical advice identified was
the success factors shared by the United Kingdom from
their TD integration into routine healthcare, but again
no formal framework was proposed [40]. The results of
mapping TD scale-up requirements against components
of related scale-up frameworks indicated that the highest
scores stem from research approaches based on in-
formed inputs “for doers, by doers” based on user and
implementation experience ([37]: pl), active key stake-
holder engagements [38], and implementation [35], ac-
tion [30], and applied research [34]. Furthermore
Hanson (2010) confirms that scale-up is to be supported
with “learn through action” and incorporate “lessons of
experience” to develop and refine scale-up strategies and
implementation plans ([41]: p3).

The frameworks that met most of the requirements
were originally developed to scale-up telehealth and
mHealth and were developed by global health or non-
governmental organisations. There is a paucity of imple-
mentation details in real-world settings, although most
had been validated in some form. An exception was the
THD [38] where no evidence of validation or implemen-
tation was reported. The frameworks comprised mainly
of components and sub-components, with tools to guide
the scale-up decision-making and planning processes.
Four frameworks (SF [29], SUF [30], THD ([38], and
MTT [37]) had critical success factors as additional
mechanisms to enhance and monitor scale-up success.

The overall relationships or organisation of the frame-
work components and considerations were assessed to
determine the intention of the framework to support
scale-up [42]. According to Simon (1996), Resemblance
in behavior of systems without identity of the inner sys-
tems is particularly feasible if the aspects in which we
are interested arise out of the organization of the parts,
independently of all but a few properties of the
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individual components” ([42]: pl7). The SUF used an
open-systems perspective where scaling-up was linked
with the context in which the innovation was imple-
mented and continuously adjusted to “balance” the ele-
ments ([30]: p45). The MAPS [35] was based on an
iterative process from assessment, planning and im-
provements; THD [38] extended the framework to an
action plan per stakeholder group. This perspective is
well aligned to Simon (1996) who stated that the extent
to which the inner environment (such as the TD
scale-up requirements) met the needs of the outer envir-
onment (which in the local context is the Department of
Health in KZN), then the artefact (namely the TDSF)
will meet its intended objectives [42]. This balance was
strengthened with critical success factors and practice
guidelines. Some frameworks have not elaborated on
how the organisation of their components can ensure
realisation of scale-up objectives, but relied more on
considerations and reference tools to guide the process.

The lack of identified frameworks to meet the TD
scale-up requirements for all scale-up phases could re-
flect a focus of the authors to address a particular
scale-up phase; this presents an opportunity for more
comprehensive and holistic development needs. Despite
the fact that frameworks recognised the benefits of
eHealth, the active identification and linking to indica-
tors through benefits realisation management was not
elevated to the key component level. Unless scale-up ob-
jectives are linked to tangible public health benefits and
actively managed from the onset, scarce resources could
potentially be wasted. In addition frameworks generally
lacked specific focus on planning activities for ‘informa-
tion systems, e.g., architecture, information security, and
user interfaces [28]. Similarly scale-up implementation
activities lacked risk management under ‘Program man-
agement’. Risk management cannot be assumed but has
been identified as a key ingredient for implementation
success [43].

Van Dyk (2014) and van Gemert-Pijen et al. (2011)
confirmed the need for more holistic framework devel-
opment [44, 45]. Scaling-up of a health intervention can-
not happen in a vacuum, but requires a multifaceted
[40] and holistic approach [44, 45]. Successful scaling
may require a holistic approach whereby all scale-up
phases are adequately addressed. Within SA and the
KZN setting there is a need for such an integrated ap-
proach to embrace telemedicine in general and TD in
particular.

The ExpandNet [31, 32] and MTT [37] approaches
state that planning for scale needs to be intentional and
made from the onset of a programme. In addition, plan-
ning needs to be comprehensive and across all the
phases of a scale-up process to ensure all the require-
ments are adequately addressed.
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Yamey refers to the relative advantage gained from un-
derstanding the association between meeting the needs
of the adopter (in this case the referring doctors, derma-
tologists and the public health system), and the resultant
faster diffusion of the innovation (in this case the
scale-up of TD) [29]. The diffusion of innovation theory
supports the view that interventions are to be
needs-based [46] and that the results will reflect how
well these have been met. Within KZN, the scale-up of
TD has the inherent capability to meet the needs of the
public sector on a number of levels, such as increasing
access to specialist dermatologists, enhancing the effect-
iveness and efficiency of the referral system, supporting
continuing professional development [9, 47], and in-
creased job satisfaction for referring clinicians (physician
and nurse) [48, 49].

A scale-up framework provides a systematic guide to
planning and implementation processes, leading to sus-
tained practice [31]. Furthermore, the use of a scale-up
framework can guide the systematic recording and feed-
back of lessons learned to enhance scaling success and
sustainability. Due to the nature of the eHealth categor-
ies (strategy, governance, information systems, sustain-
ability, benefits, program management, scale-up, and
monitoring) in Table 2, the authors considered COBIT 5
[50] an IT governance and management framework, but
excluded it due to the “perceived complexity” ([51]:
p403).

A combination of the strengths of MAPS and THD
could be considered to inform the development of an
evidenced-based TDSF for KZN with the addition of TD
requirements under the pre scale-up phase (clinic set-
ting, information security), and scale-up phase (benefits
realisation management, risk management, readiness
and finalisation and close-out).

The review is limited to the search terms, inclusion
criteria and availability of literature prior to 2016. Fur-
thermore identified frameworks were characterised and
critiqued against teledermatology scale-up framework
requirements defined for the KwaZulu-Natal Depart-
ment of Health in South Africa [28]. Also requirements
mapping was limited to the main components of the
identified frameworks. Future work could consider
expanding the search terms to include variants of scale
or scaling but will need to be verified against the
scale-up definition. In addition the proposed approach
of Walters et al. (2018) can be used to define context
specific scale-up framework requirements to inform
framework characterisation and critique [28]. The poten-
tial results from using variants of scale-up could possibly
identify additional related scale-up frameworks, although
the results of a recent study [52], despite using wider
search terms, are consistent with the need for holistic
framework development, whilst the availability of a
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teledermatology scale-up framework (TDSF) will not be
affected.

Conclusions

There is no TDSF available and none of the related
scale-up frameworks identified met all the TD scale-up
requirements for the KwaZulu-Natal Department of
Health. There is therefore a need to develop a health
sector aligned, holistic, well balanced TDSF that meets
the identified TD requirements and economic pressures,
whilst enabling learning through incorporating strengths
of identified frameworks, experience and feedback in an
iterative cycle.

Additional files

Additional file 1: Details of characterisation of the identified
frameworks. Detailed listing of characterisation of identified frameworks
split into Abbreviation, Research methods, Theoretical foundations,
Components, Considerations and relationships, Real-world implementa-
tion; (DOCX 240 kb)

Additional file 2: Detailed results of the TD requirements mapping to
identified frameworks. Detailed listing of the results of the TD
requirements mapping to the components of the identified frameworks
(DOCX 248 kb)

Abbreviations

HIV/AIDS: Human immunodeficiency virus infection and acquired
immunodeficiency syndrome; KZN: KwaZulu-Natal; SA: South Africa;

TD: Teledermatology; TDSF: Teledermatology scale-up framework;

UKZN: University of KwaZulu-Natal; MAPS: Toolkit mHealth assessment and
planning for scale; mHA: Framework for assessing the health system
challenges to scaling up mHealth; MTT: Blueprint for telemedicine
deployment; SF: Proposed framework for success; SUF: Practical guidance for
scaling up health service innovations; SUM: Management framework for
practitioners; THD: Framework for delivering telehealth at scale; CSIR: Council
for Scientific and Industrial Research; ICT: Information communication
technology

Acknowledgements

Research reported in this publication acknowledges the contributions of
KwaZulu-Natal Department of Health, University of KwaZulu-Natal Depart-
ment of Dermatology, and the Council for Scientific and Industrial Research,
especially, Professor N Dlova, Professor A Mosam, Dr. R Eashwari, Professor P
Kotzé and their teams.

Funding

The Fogarty International Center of the National Institutes of Health under
Award Number D43TWO007004, the Meraka Institute at the Council for
Scientific and Industrial Research of South Africa (CSIR).

Availability of data and materials
Detailed results are presented in Additional files 1 and 2.

Authors’ contributions

LEMW, MM and RES conceived the need for and design of the study. LEMW
performed data collection. LEMW, MM and RES analysed and interpreted the
data, and LEMW wrote the first draft of the paper. LEMW, MM and RES
reviewed and revised subsequent drafts, and approved the final manuscript.
All authors take responsibility for, and are accountable for, the content. The
content is solely the responsibility of the authors and does not necessarily
represent the official views of the University of KwaZulu-Natal, the CSIR, the
Fogarty International Center of the National Institutes of Health, the National
Institutes of Health, the University of Calgary, or NT Consulting.


https://doi.org/10.1186/s12913-018-3418-x
https://doi.org/10.1186/s12913-018-3418-x

Walters et al. BMC Health Services Research (2018) 18:613

Ethics approval and consent to participate

Ethical clearance for this study was granted by the Humanities and Social
Sciences Research Ethics Committee of the University of KwaZulu-Natal, refer-
ence number protocol reference HSS/1609/014D.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Department of TeleHealth, Nelson R. Mandela School of Medicine, University
of KwaZulu-Natal, Durban, South Africa. “Council for Scientific and Industrial
Research (CSIR), Meraka Institute, Pretoria, South Africa. *Department of
Community Health Sciences, University of Calgary, Calgary, Canada. “NT
Consulting - Global e-Health Inc, Calgary, Canada.

Received: 3 January 2018 Accepted: 24 July 2018
Published online: 07 August 2018

References

1. World Health Organization: eHealth definition. (2017). http://www.who.int/
ehealth/en/. Accessed 01 Aug 2018.

2. American Telemedicine Association. Practice guidelines for dermatology.
In: Practice guidelines & resources. Washington DC: American
Telemedicine Association (ATA); 2016. http://hub.americantelemed.org/
resources/telemedicine-practice-guidelines?CLK=5c1536e8-2c94-4d54-
ab39-8c1f64be3fof. Accessed 01 Aug 2018.

3. Kingman S. Growing awareness of skin disease starts flurry of initiatives.
Geneva: World Health Organization (WHO); 2005. http://www.who.int/
bulletin/volumes/83/12/news41205/en/. Accessed 01 Aug 2018.

4. South Africa National Department of Health: National health insurance for
South Africa towards universal health coverage. (2017). http://www.gov.za/
sites/www.gov.za/files/40955_gon627.pdf. Accessed 01 Aug 2018.

5. Bashshur RL, Shannon GW, Tejasvi T, Kvedar JC, Gates M. The empirical
foundations of teledermatology: a review of the research evidence.
Telemed J E Health. 2015; https://doi.org/10.1089/tm}.2015.0146.

6.  South African Medical Research Council (MRC). Media statement.
Telemedicine specialists meet in Cape Town to discuss successes and
challenges. Tygerberg: South African MRC; 2011.

7. South Africa National Department of Health: Department of Health strategic
plan 2014/15-2018/19. (2014). http//www.health-e.org.za/wp-content/
uploads/2014/08/SA-DoH-Strategic-Plan-2014-t0-2019.pdf. Accessed 01 Aug
2018.

8. KwaZulu-Natal Department of Health: Budget policy statement of the
Department of Health (Vote 7) delivered on the 13th August 2014 (2014).
http://www.kznhealth.gov.za/speeches/2014/budget_speech.pdf. Accessed
01 Aug 2018.

9. Mars M. Telemedicine and advances in urban and rural healthcare
delivery in Africa. Prog Cardiovasc Dis. 2013; https://doi.org/10.1016/j.
pcad.2013.10.006.

10.  South Africa National Department of Health: National eHealth strategy
South Africa 2012/13-2016/17. (2012). http://www.health.gov.za/index.php/
2014-08-15-12-54-26/category/95-2012s?download=171:ehealth-strategy-
south-africa-2012-2016. Accessed 01 Aug 2018.

11. South Africa National Department of Health: mHealth strategy 2015-2019.
(2015). http://www.hst.org.za/publications/NonHST%20Publications/
mHealth%20Strategy%202015.pdf. Accessed 01 Aug 2018.

12. South Africa National Department of Health. A telemedicine strategy for
South Africa 2012-2016: Draft for consultation. Pretoria: National
Department of Health; 2012.

13. Gulube SM, Wynchank S. The national telemedicine system in South Africa -
an overview and progress report. S Afr Med J. 2002,92:513-5.

14.  Gulube SM, Wynchank S. Telemedicine in South Africa: success or failure? J
Telemed Telecare. 2001; https://doi.org/10.1258/1357633011937100.

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34,

35.

36.

37.

Page 8 of 9

Mars M. Telemedicine in KwaZulu-Natal: from failure to cautious optimism. J
Telemed Telecare. 2007; https.//doi.org/10.1258/135763307783247310.

Mars M, Dlova N. Teledermatology by videoconference: experience of a
pilot project. S Afr Fam Pract. 2008; https://doi.org/10.1080/20786204.
2008.10873725.

Naidoo S. A review of telemedicine in the public sector of South Africa.
Dissertation. Durban, South Africa: University of KwaZulu-Natal, South
Africa; 2013.

Fortuin J, Van Dyk L. A South Africa national telemedicine survey. In:
Electronic Proceedings of The International eHealth, Telemedicine and
Health ICT Forum for Educational, Networking and Business: April 6-8, 2011
2011. Luxembourg, G. D. of Luxembourg: International Society for
Telemedicine & eHealth (ISfTeH); 2011. p. 783-6.

Mars M, Scott RE. Spontaneous adoption of mobile phone technology for
m-dermatology - caution. In: Grant Gillis DN, Maeder AJ, editors. vol. 209
Global Telehealth 2015: Integrating Technology and Information for Better
Healthcare. Toronto, Canada: Global Telehealth (GT2015); 2015.

Mars M, Scott RE. Spontaneous telemedicine services - what can we learn?
In: Malina Jordanova FL, editor. Global Telemedicine and eHealth Updates.
G. D. of Luxembourg: International Society for Telemedicine & eHealth
(ISfTeH); 2015. p. 229-32.

Mangham LJ, Hanson K. Scaling up in international health: what are the key
issues? Health Policy Plan. 2010; https://doi.org/10.1093/heapol/czp066.
MEASURE Evaluation Population and Reproductive Health: Guide for
monitoring scale-up of health practices and interventions. (2014). https://
www.measureevaluation.org/resources/publications/ms13-64. Accessed 01
Aug 2018.

Simmons R, Fajans P, Ghiron L. Scaling up health service delivery: from pilot
innovations to policies and programmes. WHO library cataloguing-in-
publication data. Geneva, Switzerland: World Health Organization; 2007.
Mars M, Scott RE. Being spontaneous: the future of telehealth
implementation? Telemed J E Health. 2017; https://doi.org/10.1089/tmj.
2016.0155.

KwaZulu-Natal Department of Health: Annual report 2016/17. (2017). http//
www .kznhealth.gov.za/2016-2017-Annual-Report.pdf. Accessed 01 Aug 2018.
Department of Dermatology: University of KwaZulu-Natal Department of
Dermatology: About us. (2017). http://dermatology.ukzn.ac.za/AboutUs.aspx.
Accessed 01 Aug 2018.

Walters LEM, Mars M, Scott RE. A review and critique of teledermatology in
the south African public health sector. In: Maeder AJ, Ho K, Marcelo A,
Warren J, editors. Stud Health Technol Inform. Amsterdam, Netherlands: 10S
Press; 2016. https://doi.org/https;//doi.org/10.3233/978-1-61499-712-2-143.
Walters LEM, Scott RE, Mars M. Design requirements for a teledermatology
scale-up framework. SACJ. 2018;30:128-60. https://doi.org/10.18489/sacj.
v30i1.559.

Yamey G. Scaling up global health interventions: a proposed framework for
success. PLoS Med. 2011; https://doi.org/10.1371/journal.pmed.1001049.
World Health Organization: Practical guidance for scaling up health service
innovations. (2009). http://apps.who.int/iris/bitstream/10665/44180/1/
9789241598521_eng.pdf. Accessed 01 Aug 2018.

World Health Organization. Nine steps for developing a scaling-up strategy.
Geneva, Switzerland: WHO and ExpandNET; 2010.

World Health Organization. Beginning with the end in mind: planning
pilot projects and other programmatic research for successful scaling
up. France: WHO; 2011.

Cooley L, Kohl R: Scaling up - from vision to large-scale change: A
management framework for practitioners. (2006). http://www.msiworldwide.
com/files/scalingup-framework.pdf. Accessed 01 Aug 2018.

Cooley L, Rajani RV: Scaling up - from vision to large-scale change: A
management framework for practitioners. (2012). http://www.msiworldwide.
com/wp-content/uploads/Scaling-Up-Framework.pdf. Accessed 01 Aug
2018.

World Health Organization: The MAPS toolkit mHealth assessment and
planning for scale. (2015). http://apps.who.int/iris/bitstream/10665/185238/
1/9789241509510_eng.pdf. Accessed 01 Aug 2018.

Leon N, Schneider H, Daviaud E. Applying a framework for assessing the
health system challenges to scaling up mHealth in South Africa. BMC Med
Inform Decis Mak. 2012; https://doi.org/10.1186/1472-6947-12-123.

Jensen LK, Knarvik U, Pedersen CD, Tangene W, Whitehouse D: Deliverable
34 personalised blueprint for telemedicine deployment: Validated and
tested version version. (2015). http://www.telemedicine-momentum.eu/wp-


http://www.who.int/ehealth/en/
http://www.who.int/ehealth/en/
http://hub.americantelemed.org/resources/telemedicine-practice-guidelines?CLK=5c1536e8-2c94-4d54-ab39-8c1f64be3f9f
http://hub.americantelemed.org/resources/telemedicine-practice-guidelines?CLK=5c1536e8-2c94-4d54-ab39-8c1f64be3f9f
http://hub.americantelemed.org/resources/telemedicine-practice-guidelines?CLK=5c1536e8-2c94-4d54-ab39-8c1f64be3f9f
http://www.who.int/bulletin/volumes/83/12/news41205/en/
http://www.who.int/bulletin/volumes/83/12/news41205/en/
http://www.gov.za/sites/www.gov.za/files/40955_gon627.pdf
http://www.gov.za/sites/www.gov.za/files/40955_gon627.pdf
https://doi.org/10.1089/tmj.2015.0146
http://www.health-e.org.za/wp-content/uploads/2014/08/SA-DoH-Strategic-Plan-2014-to-2019.pdf
http://www.health-e.org.za/wp-content/uploads/2014/08/SA-DoH-Strategic-Plan-2014-to-2019.pdf
http://www.kznhealth.gov.za/speeches/2014/budget_speech.pdf
https://doi.org/10.1016/j.pcad.2013.10.006
https://doi.org/10.1016/j.pcad.2013.10.006
http://www.health.gov.za/index.php/2014-08-15-12-54-26/category/95-2012s?download=171:ehealth-strategy-south-africa-2012-2016
http://www.health.gov.za/index.php/2014-08-15-12-54-26/category/95-2012s?download=171:ehealth-strategy-south-africa-2012-2016
http://www.health.gov.za/index.php/2014-08-15-12-54-26/category/95-2012s?download=171:ehealth-strategy-south-africa-2012-2016
http://www.hst.org.za/publications/NonHST%20Publications/mHealth%20Strategy%202015.pdf
http://www.hst.org.za/publications/NonHST%20Publications/mHealth%20Strategy%202015.pdf
https://doi.org/10.1258/1357633011937100
https://doi.org/10.1258/135763307783247310
https://doi.org/10.1080/20786204.2008.10873725
https://doi.org/10.1080/20786204.2008.10873725
https://doi.org/10.1093/heapol/czp066
https://www.measureevaluation.org/resources/publications/ms13-64
https://www.measureevaluation.org/resources/publications/ms13-64
https://doi.org/10.1089/tmj.2016.0155
https://doi.org/10.1089/tmj.2016.0155
http://www.kznhealth.gov.za/2016-2017-Annual-Report.pdf
http://www.kznhealth.gov.za/2016-2017-Annual-Report.pdf
http://dermatology.ukzn.ac.za/AboutUs.aspx
https://doi.org/10.3233/978-1-61499-712-2-143
https://doi.org/10.18489/sacj.v30i1.559
https://doi.org/10.18489/sacj.v30i1.559
https://doi.org/10.1371/journal.pmed.1001049
http://apps.who.int/iris/bitstream/10665/44180/1/9789241598521_eng.pdf
http://apps.who.int/iris/bitstream/10665/44180/1/9789241598521_eng.pdf
http://www.msiworldwide.com/files/scalingup-framework.pdf
http://www.msiworldwide.com/files/scalingup-framework.pdf
http://www.msiworldwide.com/wp-content/uploads/Scaling-Up-Framework.pdf
http://www.msiworldwide.com/wp-content/uploads/Scaling-Up-Framework.pdf
http://apps.who.int/iris/bitstream/10665/185238/1/9789241509510_eng.pdf
http://apps.who.int/iris/bitstream/10665/185238/1/9789241509510_eng.pdf
https://doi.org/10.1186/1472-6947-12-123
http://www.telemedicine-momentum.eu/wp-content/uploads/2015/02/D3.4_v1.0_ValidatedBlueprint.pdf

Walters et al. BMC Health Services Research (2018) 18:613

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

content/uploads/2015/02/D3.4_v1.0_ValidatedBlueprint.pdf. Accessed 01
Aug 2018,

Cruickshank J, Beer G. Healthcare without walls: A framework for delivering
telehealth at scale. 2020health.org; 2010.

Ndlovu K, Littman-Quinn R, Park E, Dikai Z, Kovarik CL. Scaling up a mobile
telemedicine solution in Botswana: keys to sustainability. Front Public
Health. 2014; https://doi.org/10.3389/fpubh.2014.00275.

Finch T, Mair F, May C. Teledermatology in the UK: lessons in service
innovation. Br J Dermatol. 2007; https://doi.org/10.1111/j.1365-2133.2006.
07608 .x.

Hanson K, Cleary S, Schneider H, Tantivess S, Gilson L. Scaling up health
policies and services in low- and middle-income settings. BMC Health Serv
Res. 2010; https://doi.org/10.1186/1472-6963-10-51-I1.

Simon HA. The sciences of the artificial. 3rd ed. United States of America:
The MIT Press; 1996.

Jones T, Broomhead S: eHealth and managing risk. (2011). http://tintree.org/
whitepapers/Managing%20Risk.pdf. Accessed 01 Aug 2018.

Van Dyk L. A review of telehealth service implementation frameworks. Int J
Environ Res Publ Health. 2014; https://doi.org/10.3390/ijerph110201279.
Van Gemert-Pijnen EWCJ, Nijland N, Van Limburg M, Ossebaard CH, Kelders
MS, Eysenbach G, Seydel RE. A holistic framework to improve the uptake
and impact of eHealth technologies. J Med Internet Res. 2011; https://doi.
0rg/10.2196/jmir.1672.

Christiansen EK, Henriksen E, Jensen LK, Lange M, Lapdo L, Kaye R, Knarvik
U, Marti T, Miralpeix B, Pavlickova A et al: Deliverable 3.2 towards a
personalised blueprint - for doers, by doers: Consolidated version. (2014).
http://www.telemedicine-momentum.eu/wp-content/uploads/2014/12/D3.
2_v13_Momentum_ConsolidatedBlueprint.pdf. Accessed 01 Aug 2018.
Mars M. Tele-education in South Africa. 2014;2:10; https://doi.org/10.3389/
fpubh.2014.00173.

Colven R, Mia Shim M-H, Brock D, Todd G. Dermatological diagnostic
acumen improves with use of a simple telemedicine system for
underserved areas of South Africa. Telemed J E Health. 2011;17 https://doi.
0rg/10.1089/tmj.2010.0163

Cloete D. Dermatology nursing in a rural area - the Overberg experience.
CME. 2013;31:254-8.

ISACA: COBIT 5: A Business Framework for the Governance and
Management of Enterprise IT, Printed in United States of America: ISACA;
2012. http://www.isaca.org/COBIT. Accessed 01 Aug 2018.

Bartens Y, De Haes S, Eggert L, Heilig L, Maes K, Schulte F, VoB8 S. A
visualization approach for reducing the perceived complexity of COBIT 5. In:
9th International Conference on Design Science Research in Information
Systems and Technology, DESRIST 2014. vol. 8463 LNCS. Miami, FL: Springer
Verlag; 2014. p. 403-7.

Greenhalgh T, Wherton J, Papoutsi C, Lynch J, Hughes G, A'Court C, Hinder
S, Fahy N, Procter R, Shaw S. Beyond Adoption: A New Framework for
Theorizing and Evaluating Nonadoption, Abandonment, and Challenges to
the Scale-Up, Spread, and Sustainability of Health and Care Technologies.
2017;19:€367; https://doi.org/10.2196/jmir.8775.

Page 9 of 9

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions


http://www.telemedicine-momentum.eu/wp-content/uploads/2015/02/D3.4_v1.0_ValidatedBlueprint.pdf
http://2020health.org
https://doi.org/10.3389/fpubh.2014.00275
https://doi.org/10.1111/j.1365-2133.2006.07608.x
https://doi.org/10.1111/j.1365-2133.2006.07608.x
https://doi.org/10.1186/1472-6963-10-S1-I1
http://tintree.org/whitepapers/Managing%20Risk.pdf
http://tintree.org/whitepapers/Managing%20Risk.pdf
https://doi.org/10.3390/ijerph110201279
https://doi.org/10.2196/jmir.1672
https://doi.org/10.2196/jmir.1672
http://www.telemedicine-momentum.eu/wp-content/uploads/2014/12/D3.2_v13_Momentum_ConsolidatedBlueprint.pdf
http://www.telemedicine-momentum.eu/wp-content/uploads/2014/12/D3.2_v13_Momentum_ConsolidatedBlueprint.pdf
https://doi.org/10.3389/fpubh.2014.00173
https://doi.org/10.3389/fpubh.2014.00173
https://doi.org/10.1089/tmj.2010.0163
https://doi.org/10.1089/tmj.2010.0163
http://www.isaca.org/COBIT
https://doi.org/10.2196/jmir.8775

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Characterisation of the identified frameworks
	Research methods
	Theoretical foundations
	Components
	Considerations and relationships
	Real-world implementation


	Discussion
	Conclusions
	Additional files
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

