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ORIGINAL ARTICLE

Engaging multisector stakeholders to identify priorities for global health 
innovation, change and research: an engagement methodology and application 
to prosthetics service delivery in Cambodia 

C. D. Metcalfa,b, C. Ostlera,b,c, P. Thord,e, S. Khengb,d,e, S. Srorsd,e, R. Sannf,g, P. Worsleya, L. Gatesa, M. Donnovan- 
Halla,b, C. Harteb,e and A. Dickinsonb,h 

aSchool of Health Sciences, University of Southampton, Southampton, UK; bExceed Research Network, Lisburn, Northern Ireland; cPortsmouth 
NHS, Portsmouth Hospitals University NHS Trust, Portsmouth, UK; dDepartment of Prosthetics & Orthotics, Phnom Penh, Cambodia; eExceed 
Worldwide, Lisburn, Northern Ireland; fNational Institute of Social Affairs, Phnom Penh, Cambodia; gElderly Welfare Department, Ministry of 
Social Affairs, Veterans and Youth Rehabilitation, National Elderly Care Center, Phnom Penh, Cambodia; hSchool of Engineering, University of 
Southampton, Southampton, UK    

ABSTRACT  
Purpose: While innovation is known to catalyse solutions to global sustainable development challenges, 
lack of engagement from stakeholders during conceptualisation and development may influence the 
degree of success of implementation. 
Methods and materials: This paper presents a complete and novel engagement methodology, devel
oped from value led business modelling approaches, for working with multi-sector stakeholders. The 
methodology can be used to determine barriers and facilitators to clinical practice innovations or transla
tional research, within a country-specific context. The approach has then been applied in the Cambodian 
prosthetics and orthotics sector to provide a practice-based exemplar application of the framework. 
Results: This approach seeks to ensure the suitability and sustainability of clinical practice and research 
programmes being implemented within a complex ecosystem. A theoretical basis, drawn from academic 
and business innovation sectors, has been consolidated and adapted for practical application to design, 
direct, and inform initiatives in low resource settings. 
Conclusions: The methods presented provide a way to both develop and articulate the mission, vision, 
and goals of any proposed change, and to effectively communicate these with stakeholders in a way that 
engages the personal and professional values that exist in their ecosystem. It provides a structured pro
cess through which meaningful conversations can happen, and a basis for relationship management with 
key stakeholders; intrinsic to enable a sustained legacy from research and development.    

� IMPLICATIONS FOR REHABILITATION 
� The engagement from stakeholders during conceptualisation and throughout development can 

determine the success, or not, of any implementation and scale of innovation. 
� This paper presents a conceptual stakeholder-led engagement methodology, developed from value 

led business modelling approaches, for determining barriers and facilitators to translational global 
healthcare research in a country-specific context, in this case the Cambodian prosthetics and 
orthotics sector. 

� Subsequent research and development work in this area needs to carefully manage and negotiate 
influencing factors identified through the application of the described methodology, to ensure initia
tives (whether research or wider national development work) are sustainable and successful. 
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Introduction 

Innovation is not always good. While innovative solutions are 
known to catalyse solutions to global sustainable development 
challenges [1], lack of engagement from stakeholders during con
ceptualisation and throughout development may influence the 
success of any implementation and scale of innovation, it’s rele
vance to a population and that the innovation is inclusive, 

unbiased and non-discriminatory [2]. Stakeholders are defined as 
individuals or groups who can affect or are affected by a change, 
and have a reciprocal, influencing relationship with those propos
ing change [3]. They can influence the change but can also be 
influenced by it. 

In recent years the involvement of stakeholders in research has 
become more commonplace. Involving stakeholders as informed 
partners and advisors has been recommended to make research 
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more meaningful and relevant [4], as they help to frame research 
priorities, objectives and provide insights on the reality of imple
menting change within the health and social care sectors. There 
is an extremely complex interplay between health, capacity, dis
ability and capability, and wellbeing [5–7], where capacity is the 
ability to use and understand information to make decisions, or 
communicate any decisions that are made [8], and capability is 
the ability to do something [9]. Wealth is also a causal factor influ
encing many of the determinants of development in health sys
tem strengthening, such that disability can effect capacity and 
capability, which can affect health and socioeconomic status, 
affecting employment, cultural and economic status [10]. 
Ubiquitous access to healthcare is defined in the United Nation’s 
2030 Sustainable Development Goals [7,11]. Therefore, under
standing perspectives across and within stakeholder groups, and 
importantly, where barriers and opportunities for development 
exist, is paramount to addressing the factors associated with 
inherent circularity. Specifically this wide range of factors (i.e., 
wealth, disability, capacity, capability, health, culture, employment, 
socioeconomic status etc.) can be circular and this represents a 
complex system. Therefore, stakeholder engagement is the best 
way to explore this. 

Stakeholder engagement has also been linked to successful 
translation of research into adoption by health systems [4,12,13], 
and the translation of knowledge between stakeholders within 
and on the periphery of any sector, which Natera, Tomassini and 
Vera-Cruz [7], appropriately describe as non-linear and heteroge
neous in nature. 

Internationally, within the Assistive Technology and Medical 
Devices sector, technologies have been developed and launched 
onto the market without engagement from the clinical commu
nity, the people who use them, or the wider stakeholders who 
would ensure they are integrated throughout appropriate service 
and care models [12–14]. Borsci, et al. provide evidence to show 
the main barriers to successful implementation into complex 
healthcare systems from a clinical perspective are “decision- 
making, impact on practice and the perceived value of the tech
nology,” as well as a number of social, technical and organisa
tional factors [14]. Aside from being an unnecessary drain on 
resources (time and financial) for any profit or non-profit organisa
tion, this expedited approach to innovation and change is short- 
sighted and can lead to poor sector engagement and products/
services that are not fit for purpose. Within the broader context 
of health systems, successful change may be reliant on developed 
and sustained relationships with key stakeholders at every level of 
an organisation and the wider national level within health policy 
and governance [15]. Not only do stakeholders often hold influ
ence, depending on their role they may also be invested in the 
success or failure of any proposed change based on personal 
and/or professional factors [4]. For any research, new product or 
service to be impactful and successful, these influencing land
scapes should be appreciated, understood, and the stakeholders 
involved from the onset. 

Notable advocates within the field of prosthetics and orthotics, 
as a sub sector of AT and medical devices, encourage qualitative 
methodologies to provide a much-needed individual’s voice in 
global health research [16]. Approaches such as Patient and 
Public Involvement and Engagement [17,18], co-production [19] 
and “experienced based design” [20] take this a step further out
lining the need to work in partnership with stakeholders to 
improve healthcare services or develop, implement and dissemin
ate research, and offer a variety of patient centred and accessible 
methods, tool kits and resources. However, these approaches 

have tended to focus on engaging with and exploring the experi
ences of patients, and to a lesser extent clinicians [21]. 
Significantly less frequent engagement with wider stakeholders, 
such as sector leaders, policy makers, researchers and influencing 
organisations, is reported in the literature [2,21,22]. Engaging a 
full range of stakeholders can offer more in-depth and complete 
perspectives from key decision makers across the system and may 
require the use of different approaches. Ignoring wider groups 
can lead to unwarranted challenges and opposition [2,21,22]. 

Within value-led businesses there are also notable examples of 
the use of inclusive stakeholder engagement approaches [23], 
these include tools such as the StrategyzerVR Business Model 
Canvas and value proposition design [23]. Some also include ele
ments beyond business considerations, such as the environmental 
and social impact of the innovation [23,24]. However, these meth
ods do not often translate directly into the applied research con
text. Lessons from value led business are useful in this context 
because the development of value led propositions gets to the 
core of the problems that customers, in this case stakeholders, 
face. Importantly, the customer’s ideas of how to solve the prob
lem define the process. This is where co-development and value 
led business intersect. The approach also allows a breakdown of 
all stakeholders into stakeholder segments, mimicking the cus
tomer segment analysis of value led business development [25]. 
This enables tailoring and refinement of the package of engage
ment that is designed with and for individual stakeholder groups, 
i.e., segments. 

Despite the potential of stakeholder engagement within 
research and innovation, it’s implementation and reporting within 
the current evidence base has been described as highly variable, 
in both quality and content [4,26]. This has led to calls for descrip
tive research on stakeholder engagement, and development of 
tools that can be used to support this work in the future [21]. 
This paper therefore presents a start-to-finish engagement meth
odology with appropriate tools to visualise and analyse results for 
application within the health service design and health system 
strengthening domains. The engagement methodology has 
evolved from well-documented, established, value-led business 
modelling approaches [25] and existing stakeholder engagement 
methods, and is combined here in a novel approach, adapted for 
use in health innovation and technology design. Where context is 
essential, this project emerged from a research partnership with 
an international non-government organisation (Exceed 
Worldwide)) and a desire to improve access to prosthetic service 
provision in Cambodia focusing on quality, sustainability, and 
patient experience [27]. 

The aims of this paper are therefore addressed in two parts. 
Part 1 presents the engagement methodology and accompanying 
set of tools to guide developing, undertaking, analysing, and visu
alising of stakeholder engagement activities in global health 
innovation, for use in both research and practice. Part 2 provides 
an exemplar application of the methodology, highlighting stake
holder perspectives on barriers and opportunities for change in 
the real-world practice example of prosthetics service delivery in 
Cambodia. This two-part process contextualises the methodology 
and provides an opportunity to highlight important lessons. 

Materials and methods 

While qualitative research is focused and in-depth [28] this paper 
aims to present a methodology for engagement with wider stake
holders to understand the breadth of perspectives that influence 
innovation and change, whether from a government or policy 
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perspective, or from a clinical and service user perspective. This is 
not presented as a research methodology, but an engagement 
methodology. It is not intended to produce quantifiable results or 
qualitative themes, but to be used as a means of exploring and 
understanding the complex landscape in which development 
takes place, and to ensure that the research or practice it defines 
as a result is meaningful, locally owned, collaborative and fit-for- 
purpose. The approach proposed is an intersection between mar
ket analytics within business development [25] and the Public 
and Patient Involvement framework [29] that involves members of 
the public, wider stakeholders, and users of health services as 
partners in research, rather than just as participants. 

Part 1 – Engagement methodology and definition of tools 

The following section outlines a proposed five-phase framework 
of stakeholder engagement for global health innovation contexts. 
The five phases are summarised in Figure 1. For each phase, an 
associated methodology will be defined, and visualisation tools 
proposed. 

Phase 1: Revealing a stakeholder ecosystem: identifying stake
holders and mapping 
Phase 1 can be initiated as early as the development of the 
research funding application with partner stakeholders. It relies on 
initial partnerships between organisations, where one or more 
have knowledge and wider contacts relative to the healthcare 
ecosystem. 

Stakeholders can be identified via:  
� Exploring the roles of key organisations with initial partner 

stakeholders. 
� Desk research to explore macroeconomics, influencing and 

related organisations. 
� Snowballing through engagement with these different 

stakeholders. 

To produce an effective Stakeholder Map, stakeholder groups 
are defined at various interacting points within the project. For 
example, groups include patients or persons with disability (PWD), 
patient advocate groups, healthcare insurers, private hospitals, 

public hospitals, clinical groups, non-government organisations, 
government organisations or industrial sector organisations, and 
others depending on the context. Figure 2 provides a simplified 
illustration of a Stakeholder Map adapted from Freeman [30]. 
Stakeholder maps can take the form of a visual map as depicted 
by Freeman [30], or in the form of a table [31]. 

Phase 2: Synthesising Stakeholder interest and influence 
Stakeholder segments, or groups of stakeholders that have similar 
influences, can be classified into comparator groups, for example 
all manufacturers, all hospitals in the private sector, all hospitals 
in the public sector, or all international or bilateral donors. These 
can then be classified using a Mendelow Matrix [32] (Figure 3) to 
further analyse the level of influence a stakeholder has with refer
ence to a project, development or service. This can be done with 
the initial partner stakeholders as part of a workshop, but the 
Matrix should be seen as a flexible creation, evolving throughout 
the project as more stakeholders’ views are incorporated. 

Phase 3: Engaging a Stakeholder Ecosystem: stakeholder 
discussions 
Initial partner stakeholders can act as facilitators to introduce and 
coordinate discussions with other stakeholders (e.g., government 
officials or policy makers/influencers). Discussion guides are devel
oped specifically for each stakeholder group. Open, non-leading 
questions form the basis of these discussions, where project hold
ers are not guiding or limiting the discussion, but where the focus 
is based upon a particular area of common interest. These discus
sions require the participation of a minimum of one member of 
project staff and one partner stakeholder. Within the discussion, 
notes are taken which then form the basis of a post-discussion 
reflective session within the project team and initial partner stake
holders. This reflective session provides an important opportunity 
to verify interpretations of the discussion, allow for sociocultural 
context to be included and, if necessary, allow for post-translation 
questions within the team. 

Figure 1. Workflow for five phase framework for stakeholder engagement.  
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Figure 2. Example Stakeholder Map showing a representation of stakeholders (actors) within a health sector in a Low Resource Setting. Adapted from Freeman 
(1984).  

Figure 3. Example Mendelow Matrix defining the quadrants for classification of stakeholders’ levels of interest and influence.  
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Phase 4: Visualising commonality: Stakeholder value segment and 
Barriers and Opportunities (BaO) Motif Map 
Stakeholders are grouped based on common factors, such as type 
and power of influence (referencing Phase 2 above). A “motif” in 
this context is a recurring idea identified and consolidated for 
each group, and common motifs are highlighted when they 
emerge from more than one group. This process can be visualised 
using the Stakeholder Value Segment (Figure 4), which was 
adapted from Customer Segment Analysis [25] specifically for use 
within this engagement methodology and the global health con
text. This phase is iterative and can be revisited throughout the 
lifecycle of a project, adding a layer of legitimacy to the motif by 
continuous monitoring, evaluation, and adjustment with additional 
stakeholder discussions. One of the main advantages of this phase 
is allowing the stakeholder an opportunity to propose solutions, 
which can then be highlighted during reporting (Phase 5). This pro
vides the opportunity for championing of any embryonic solutions 
by stakeholders and is a critical component of relationship building 
and acceptance of change. Value is thereby defined by what stake
holders perceive as important, and this method allows them to see 
value reflected in any future proposal for change. 

Having a method of visualising stakeholder value in the topics 
that were discussed requires a new method of presentation: the 
BaO Motif Map (Figure 5). The BaO Motif Map is divided into two 
types of influencing factors: “Barriers” and “Opportunities.” A motif 
is presented as a single, discrete theme where each motif depicts a 
barrier or opportunity identified by the stakeholder groups. Barriers 
are depicted on the outside and opportunities on the inside of the 
circle. Importantly, overlapping Barrier and Opportunity motifs 
(named Pivotal Motifs) highlight areas of commonality, which are 
important as identifiers of strategic importance in the success or 
failure of any proposed innovation or change. These motifs should 
be carefully managed as their innate complexity could influence 
the success or failure of any innovation. 

The BaO Motif Map represents barriers and opportunities at a 
single point in time, and should any of these factors change, the 
map can rotate, expand, or contract. With this flexibility, the BaO 
Motif Map could also be used to track progress within a sector 
over time or be used to compare stakeholder views across related 
sectors (health and social care, for example) or countries. The out
comes elucidated from the BaO Motif Map can be included in fur
ther evidence alongside the macroeconomic environment and 

context analyses such as STEEPLE [33] PEST[LED] [34], Lewin’s 
Force Field Analysis [35] and Porter’s Five Forces [36]. 

Phase 5: Reporting: accessible feedback to Stakeholders 
The final iteration of this partnership process is to provide a struc
tured report back to stakeholders. This allows them to leverage 
the synthesised motifs to advocate for change. This is an import
ant, and often overlooked step in establishing a reciprocal and 
sustained relationship with stakeholders and organisations. 
Depending on the stakeholder’s influence, the report can be used 
to inform research priorities, national policy, strategy development 
and social change. Importantly, by using this method, all stake
holders will be able to recognise their own influence and perspec
tive in the report, as well as those alternative perspectives, where 
there might be a collective opportunity to solve or leverage 
change aligned with motifs. Conflicting views would be articu
lated in Pivotal Motifs and a more granulated overview would be 
presented in the structured report. 

Figure 4. Stakeholder Value Segment can be used to articulate the motif emerging from a group or groups of stakeholders.  

Figure 5. The Barriers and Opportunities (BaO) Motif Map, which visualises dis
crete motifs, identifying them as a Barrier or Opportunity, and allows clear visual
isation of Pivotal Motifs that are both a Barrier and an Opportunity.  
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Part 2 – Exemplar application: a Stakeholder perspective to 
barriers and opportunities for change in Prosthetic & 
Orthotic(P&O) service delivery in Cambodia 

The following section provides an exemplar application of the 
proposed engagement methodology and associated tools. This 
exemplar will illustrate the use of the proposed methodology and 
highlight lessons learnt from a real-world application. 

Exemplar application background 
A relationship was developed between academic partners and our 
initial partner stakeholder. The focus of this collaboration was to 
explore and understand the barriers to and opportunities for 
change in P&O service delivery in Cambodia from a stakeholder 
perspective. 

Approximately 100 million people worldwide need P&O devi
ces [37]. In low-income and low- and middle-income contexts 
(collectively referred to here as low resource settings – LRSs), low- 
cost, robust prostheses and orthoses are not the main barrier to 
care: an estimated 80–90% do not have access to P&O services 
“due to a shortage of personnel, service units and health rehabili
tation infrastructures” [38]. However, the benefit of providing such 
services was recently highlighted by identifying that 86% of peo
ple who have a prosthetic device would describe themselves as 
being employed [39]. Therefore, the wider socioeconomic and dir
ect patient benefits cannot be underestimated, and this provides 
a powerful context for innovation and change alongside global 
equality initiatives such as the WHO Rehab2030 [40] and the UN 
Sustainable Development Goals [11] and Universal Health 
Coverage. 

Access to P&O services is particularly poor for people in LRSs, 
who are typically younger and can often have higher physical 
working demands than those in high income countries, for whom 
most P&O technology has been developed and where services are 
often more readily accessible. The demographics of those affected 
also differs, with some LRSs having high levels of traumatic ampu
tation from road and workplace accidents, conflict and landmine 
injuries, and humanitarian crises [41]. By contrast, the primary rea
son for amputation in high income countries is vascular com
promise associated with diabetes, although the prevalence— 
predicted to be 700 million people by 2045—is growing fastest in 
LRSs [42]. 

Over the last 40 years, Cambodia’s healthcare service has been 
heavily supported by international aid donors. However more 
recent humanitarian crises require these donors to refocus their 
effort to other countries and are therefore slowly withdrawing 
support in Cambodia. In recent years, bilateral government aid 
arrangements—for example, the Department of Foreign Affairs 
and Trade of Australia and the Korean Overseas International 
Cooperation Agency—focus increasingly on disability policy devel
opment in the country. Despite such major international contribu
tions, significant challenges still exist facing professional service 
delivery to people with disabilities due to financial hardships at a 
grass-root level [43]. 

The aim of this practice-based exemplar application is to dem
onstrate the use of the presented engagement methodology and 
tools and contextualise them for a use case in the Cambodian 
P&O sector. Following the Patient and Public Involvement frame
work [44], ethical approval was not sought for this exemplar as 
stakeholders are not participants in research; rather, they are 
future partners to ensure the sustainability of any research or 
innovation initiatives. Unlike qualitative research, the findings 
from this project are attributed to all stakeholders as a group, 
rather than individuals. Again, because stakeholders are future 

partners instead of research participants, it is not appropriate to 
present quotations. 

Exemplar application methodology 
Phase 1: Revealing a Stakeholder Ecosystem: identifying stake
holders and mapping. This project adhered to the International 
Society of Prosthetics & Orthotics/Exceed Research Network pos
ition paper “Ethical considerations and approaches for conducting 
clinical research studies related to prosthetics, orthotics and 
wheelchair technology in the low- and middle-income countries” 
[45] during the wider programme of research and this associated 
stakeholder engagement. The project was co-developed between 
the University of Southampton ( UoS, research team) and an inter
national non-government organisation (INGO) Exceed Worldwide 
(EW, initial partner stakeholder), collectively known as the project 
team. EW “supports people with disabilities living in poverty by 
providing free P&O services in South and Southeast Asia” and 
training the future P&O workforce . Through their work in the 
region, EW had observed the paucity of services and the deple
tion of the international aid model to financially support P&O 
services in the long term. The project team conceptualised a tech
nology-focused research project to widen access to services, how
ever wanted to incorporate wider stakeholder views in the 
proposal for change. Mapping the stakeholder ecosystem was 
undertaken via a series of meetings with EW staff exploring path
ways of care, multidisciplinary teams, governance, supporting 
organisations, patient groups, health care systems, wider INGO 
involvement and associated professional organisations. This was 
supplemented with a period of desk research to widen and con
solidate the team’s understanding of national and international 
influencing factors, such as the United Nation’s Sustainable 
Development Goals and the WHO Rehab2030 agenda. This was 
followed by further meetings with the partner stakeholder to 
build upon and verify the emerging ecosystem. 

Figure 6 summarises the types of stakeholders included in the 
map. An extensive range of stakeholders were mapped to capture 
actors within the field and allow the team to build knowledge 
about their involvement, influence, and priorities, and understand 
how they interact. 

Phase 2: Synthesising Stakeholder interest and influence. In col
laboration with EW, stakeholders were identified who had the 
most interest and influence, and whose views and insights would 
be most valuable to understand how the sector would respond to 
change (Figure 7). 

Phase 3: Engaging a Stakeholder Ecosystem: stakeholder discus
sions. EW were crucial to engaging with the key stakeholders 
identified in phase 2. They sourced well-placed stakeholders 
within each group and acted as advocates to introduce the pro
ject team, explain the project and co-ordinate a schedule of meet
ings. Discussion guides were developed for each group and based 
on initial partner stakeholder feedback and desk research. 

Meetings often took different formats depending on who the 
stakeholders were, varying from discussions with prosthetic users 
in their homes to formal meetings with members of the Royal 
Cambodian Government (RCG). This also led to variation in trans
lation practices, which reflected the needs of the stakeholder at 
the time. For example, two translators worked formally during 
government meetings, some meetings employed a single transla
tor and others were undertaken in English. Notes were taken 
throughout the meetings by two members of the project team. 
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An important reflection during the application to Cambodia 
was the crucial interfacing role the initial partner stakeholder 
played, which appeared key to the success of this phase. The best 
outcomes were achieved when partner stakeholders were able to 
approach key stakeholders at all levels. They were pivotal to the 
success of the meeting arrangements. In this situation, it was also 
important that the initial partner stakeholder was fully engaged in 
the development of the overarching project, as well as the previ
ous phases described above, so that they were able to stakehold
ers with context the wider project agenda. 

Phase 4: Visualising commonality – Barriers and Opportunities 
(BaO) Motif Map. Themes were developed iteratively from amal
gamated field notes. On completion of the Value Stakeholder 
Segment, BaO Motif Map was produced (Figure 8), which 
describes the P&O sector at a single point in time (October 2019) 
and visualises the themes from the P&O stakeholder engagement 
in Cambodia. 

Phase 5: Reporting: accessible feedback to stakeholders. The find
ings, including the BaO Motif Map, were summarised in a variety 
of formats for stakeholders. A communication plan was created to 
understand the key messages from the findings and their value to 

the different stakeholders. Appropriate and accessible methods of 
communication were discussed with the initial partner stakeholder 
EW to ensure that feedback took the right format for each stake
holder group to maximise dissemination. For example, a written 
report was provided to Higher Education Institutions and depart
ments of the RCG, whereas animated videos and Facebook posts 
were created for clinicians and PWDs, with links available to more 
detailed summaries. Online seminars and symposia at an inter
national congress were held for NGOs, service funders and aca
demic researcher stakeholders. 

Exemplar application findings 
The findings of the exemplar application are presented below. 
The discrete themes, or motifs in the BAO motif map (Figure 8), 
are categorised as either barriers to change, opportunities to sup
port development and capacity building, or those themes which 
overlap, as both barriers and opportunities (Pivotal Motifs). 

Barriers to change. Healthcare workforce. Concerns were raised 
by several stakeholders about the availability of qualified and 
experienced healthcare professionals to deliver post-amputation 
prosthetic rehabilitation services in Cambodia. Although degree- 
level courses in both Physiotherapy and Prosthetics and Orthotics 

Figure 6. Summary of Cambodian Prosthetics & Orthotics sector stakeholders identified as part of the stakeholder mapping (Phase 1). A complete version can be 
found in the supplementary materials online.  
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are available in the country, these roles are not well understood 
or respected by the wider public, thus impacting national work
force recruitment opportunities. Despite support in recent years 
from INGOs offering bursaries, uptake of training places remains 
poor. As well as limited numbers of new graduates, there are only 
small numbers of Physiotherapists and Prosthetists currently prac
ticing. Stakeholders felt that poor awareness of the role by the 
public and key referrers, such as Doctors and Surgeons, can lead 
to underutilisation of services and patients getting lost along the 
post-amputation rehabilitation pathway. There is an intrinsic link 

to health system strengthening and integrated services with this 
theme. 

Low wages of P&O and Physiotherapy staff was identified as a 
key driver affecting the uptake of training places and the reten
tion of qualified staff. For Physiotherapists, this can result in a pull 
to the more lucrative private sector, leaving notable skill gaps 
within public services. Private roles are also used to supplement 
low wages within the public sector, but these opportunities are 
currently not available for clinical Prosthetists/Orthotists or 
Prosthetic and Orthotic Technicians. Their wages and conditions 
of employment are often disadvantageous as they are not 
awarded civil servant status. Stakeholders involved in service 
delivery were concerned that this gap in the current prosthetic 
rehabilitation workforce makes service delivery challenging both 
now, and in the future, and will have a notable impact on the 
availability, effectiveness, and quality of prosthetic care [43]. It is 
important to note that at the time the study was conducted key 
roles in the prosthetic multidisciplinary team (MDT), such as 
Occupational Therapists and Doctors of Rehabilitation Medicine 
were absent from prosthetic services and higher educational train
ing in Cambodia. 

Access to services. Access to health care services is a known prob
lem throughout LRSs [41], and Cambodian P&O services are no 
exception with stakeholders highlighting that access is challenging 
for people with both new and established amputations. Following 
a new amputation, many people face lengthy delays before they 
are fitted with a prosthesis due to an absence of widespread refer
ral systems post-surgery and continuity of care between health 
and physical rehabilitation services. Stakeholders identified factors 
that contribute to delays in accessing services, notably the lack of 
awareness from potential medical referrers, and concerns over 
costs in a health care system with high out-of-pocket expenses. 
These delays may have a significant impact on the individual’s 
physical, psychological, and socioeconomic stability and recovery. 

Figure 7. Cambodian prosthetics & orthotics sector Mendelow matrix of influence vs. interest.  

Figure 8. Barriers and Opportunities Motif Map for the P&O sector in Cambodia, 
as of October 2019.  
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The cost of attending a P&O service was also thought to be 
prohibitive for many patients, especially those from more rural 
areas. The monetary impact of travelling to the centre, accommo
dation costs whilst limbs are manufactured and time away from 
family and earning an income can lead to a significant financial 
burden for the patient or result in non-attendance. INGOs often 
have financial support available for transport, meals and accom
modation expenses in the form of reimbursement, however many 
stakeholders felt this did not resolve these issues, as money still 
had to be found upfront for costs such as travel to the clinic. The 
lifelong requirement for prosthetic repair, renewal and replace
ment following an amputation, raised concerns amongst stake
holders that the monetary impact of accessing P&O services over 
time can lead to a spiral of poverty and disability [46,47] as costs 
accumulate. 

Culture of disability. Stakeholders described a culture of disability 
in Cambodia associated with stigmatization and made comments 
to the perception of previous “bad karma” and punishment. 
Stakeholders described situations where individuals were socially 
excluded, unable to gain employment and struggled to access 
education following amputation. People with an amputation were 
often described as the poorest people in their communities and 
these aspects of socioeconomic status, and perhaps social stigma, 
were viewed as linked to poor health and poor health seeking 
behaviours, respectively. This is well known as the Disability 
Poverty Nexus or Spiral [48]. First line health care was frequently 
described as being sought from local (often unqualified) pharma
cists rather than public health centres. Stakeholders felt that this 
perception of people with a disability as struggling for acceptance 
in society led to them becoming very dependent on any support 
available. This in turn was described as negatively affecting their 
independence and autonomy, which may impact their ability to 
raise their voice and defend their newly established rights within 
the eyes of the government. 

Pivotal motifs – both barriers and opportunities. Prosthetic and 
Orthotic services. Cambodia today has a country-wide network of 
Physical Rehabilitation Centres, delivered by or with support from 
INGOs, to provide P&O services to people following amputation. 
As Cambodia has strived to move away from reliance on aid 
toward a more sustainable, publicly provided service, the Persons 
with Disabilities Foundation (PWDF) was established within the 
Ministry of Social Affairs, Veterans and Youth Rehabilitation 
(MoSVY) to realise this ambition. 

Stakeholders identified this existing network and infrastructure, 
with its well-established government and INGO partnerships, as 
an excellent platform for development. However significant vari
ation was highlighted in service provision across the country, 
especially in newly transitioned public services where several 
stakeholders, including representatives from government, identi
fied that public services lack the budget and knowledge to pro
vide the required standard of care compared to INGOs [43]. 

Stakeholders highlighted that variation across services is com
pounded by a lack of focus within the sector on quality-of-service 
provision, efficiency, and outcome. Stakeholders reported that 
due to the above-described workforce issues, MDT working is a 
challenge for most centres and many focus on the provision of 
prosthetic devices rather than providing rehabilitation. 
Stakeholders felt that improved leadership and co-ordination and 
transparency across the sector would promote greater partnership 
working at a national health systems level and more equitable 
service provision. 

Government role. The World Health Organisation Rehab2030 strat
egy [40] highlights the need for rehabilitation services to be 
aligned with wider health care systems and be governed by a 
country’s Ministry of Health to ensure rehabilitation is included in 
efforts towards universal health coverage. Cambodian P&O serv
ices sit within the remit of the Ministry of Social Affairs, Veterans 
and Youth Rehabilitation (MoSVY) rather than the Ministry of 
Health, and although cross ministry working is apparent, P&O 
services were described by stakeholders as being viewed as a 
social intervention. Stakeholders in this project felt that the 
MoSVY struggled with a restricted budget when compared to the 
Ministry of Health, which resulted in low wages, lack of civil ser
vant status for employees and self-acknowledged challenges con
tributing to, and ensuring, equitable access to welfare initiatives. 
However, despite these challenges there appeared to be a drive 
for collaboration from all government stakeholders involved, and 
the development of a new national centre is intended to bring 
together health and rehabilitation services, assistive technology, 
and manufacturing with the aim of highlighting this level of ser
vice provision both nationally and internationally. 

Dependence on prostheses. Many of the stakeholder meetings 
were with users of prosthetic devices. They reported that their 
prosthesis allows them the chance to make a significant recovery, 
by re-establishing employment opportunities, the ability to travel, 
acceptance and engagement within their community. They 
described being very dependent on their prosthetic devices, dem
onstrating a significant need for service provision within the coun
try. However, this dependency was felt to have mixed 
consequences, with any threat to limb wearing, such as prosthesis 
damage, being described as having a major impact on choices 
affecting their participation and way of life, for example engaging 
in family and community activities or maintaining employment. 

Opportunities to support development and capacity building. 
People with a disability as role models. Stakeholders described 
how people with disabilities in Cambodia face challenges associ
ated with social stigma every day, but many can find meaningful 
employment, participate in education, and fulfil roles within their 
communities. Stakeholders in this project, especially prosthesis 
users felt PWD need to become role models for independence 
and empowerment. They highlighted important opportunities to 
actively break the stigma of disability, provide peer support for 
others with a disability and advocate for people in need. 
Although this group is unlikely to represent the views of disabled 
people throughout and beyond Cambodia, it is important to rec
ognise the need for PWD to have their voices heard and the 
opportunity to embody the changes they wish to see in their 
society. As a group they are important stakeholders to involve as 
they are both highly interested and influential amongst their 
peers and are increasingly involved at a government policy level. 

Orthopaedic component factory. The handover of technical, finan
cial and managerial responsibility of the Cambodian Orthopaedic 
Component Factory to the MoSVY from the International Committee 
of the Red Cross was completed in 2018. This established, and 
regionally connected organisation, facilitates opportunities for 
income generation for the MoSVY. The P&O devices they produce 
are an appropriate technology, beyond simply matching rural 
Cambodian users’ requirements of durability and low initial cost. 
They are also commercially and environmentally sustainable, with 
on-site polypropylene recovery and recycling from manufacturing 
waste and returned P&O devices reducing dependence on importing 
material. Development of new prosthetic products and 
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manufacturing techniques, as well as the production of wider assist
ive technology to meet the social and cultural needs of Cambodian 
people, was viewed as presenting significant opportunities for devel
opment within the country and international export throughout the 
region. 

Discussion 

This paper provides a collective understanding and language to 
facilitate productive and impactful research through the definition 
and application of an engagement methodology and can be used 
to understand the contexts in which development happens. 
Specifically, stakeholders are involved in “prioritising research” 
and “commenting on the feasibility of the research design” in the 
phase prior to participant research being undertaken [29]. This 
stakeholder-led methodology determines the value of any per
spectives on proposed change resulting from research and there
fore makes positive steps to ensure subsequent research is 
appropriate, meaningful, and has the best chance of use transla
tion through clinical and service adoption. 

The proposed engagement methodology may be used to real
ise the reported limitations in the context of translational 
research, where science, technology and innovation arising from 
academic research is translated linearly into healthcare to improve 
service quality or delivery [7]. This methodology was designed to 
dovetail with user-led or design thinking principles of health tech
nology development, in this case through data systems to sup
port access to P&O services [27] to ensure that technologies are 
useable (using the former user-centric design methods) through 
to ensuring that knowledge in transferred non-linearly throughout 
the research process, ensuring that the health system and its 
stakeholders value the proposed change and have influenced 
their part in it. It can also serve to complement existing concep
tual frameworks, such as the 4Fs: Function, Form, Field and Flows 
[6] and the 5S-5M-5C [49], and toward articulating and realising 
innovation systems thinking. 

The application of the engagement methodology to a 
Cambodian P&O sector exemplar highlighted areas of influence 
and the potential barriers and opportunities from different stake
holder perspectives, which helped to broaden our understanding 
of the current issues they face. The considerable impact that pros
thetic provision has on the lives of people following limb loss is 
evident. These findings contribute to the growing case for 
ongoing funding and provision of services in Cambodia to both 
rehabilitate people with a prosthetic limb and to ensure their con
tinued independence through effective and timely maintenance 
services. 

As in many LRSs, providing and sustaining a skilled workforce 
to deliver health care services is a major challenge. The 
International Society for Prosthetics and Orthotics suggest that 
the number of P&O professionals, as well as technicians, does not 
meet this recommended provision in high income countries, and 
in Southeast Asia the available workforce may be as low as one 
tenth of the number required [50]. The WHO estimate there are 
less than 10 skilled rehabilitation professionals per 1 million popu
lation in many LMICs [40]. With an estimated 0.5% of the global 
population in need of a prosthetic device—equivalent to 35–40 
million people [51]—and the increasing global prevalence of non- 
communicable diseases, road traffic accidents and work-based 
accidents, this requirement is only going to increase. 

In Cambodia training and providing a sustainable multidiscip
linary workforce to deliver P&O services is difficult. Both P&O and 
Physiotherapy training programmes struggle to fill their places, 

and programmes for other prosthetic multidisciplinary team roles 
do not yet exist within the country. Khan et al. [52] suggested 
that specialised multidisciplinary teams, such as those seen within 
prosthetic rehabilitation may not be feasible in less-resourced set
tings, and alternative approaches should be considered such as 
task shifting, supporting community-based programmes and the 
use of telerehabilitation. However, such innovations should be 
undertaken in a systematic way to ensure quality and safety, and 
not be adopted at the expense of investment in training [53]. 
Who the tasks are shifted to, particularly in rehabilitation settings, 
should also be carefully considered as previous studies within 
stroke rehabilitation in LRSs have found shifting to family mem
bers is not effective [54,55]. 

Access appears to be an important barrier to prosthetic use 
and services must strive for greater accessibility, particularly focus
ing on how best to support patients getting to services that are 
available [27]. New models of care should be considered that are 
not based on historical High Income Country ways of working but 
develop out of, and in response to, the needs of local contexts, 
such as decentralised systems with mobile teams and transport
able manufacturing solutions [39]. 

Service should go beyond just the provision of assistive tech
nology, and crucially quality should also not be overlooked in the 
struggle to improve access [56]. Variation in prosthetic providers 
in Cambodia inevitably leads to variation in service provision. A 
nationwide service specification or minimum package of activities 
is necessary and should strive for a user-centred rehabilitation 
approach [40]. The future inclusion of quality indicators, agreed in 
partnership with current stakeholders and service providers, 
alongside an understanding of what outcomes are important to 
capture in Cambodia [27], could assist in equitably raising the 
quality of prosthetic rehabilitation and assist in the evaluation of 
services to improve efficiency, quality, and user experience. 

This study has also highlighted opportunities for engaging fur
ther with key stakeholders in the development of future projects 
to address the findings presented here. Important stakeholders in 
this sector are the users of prosthetic services. People with disabil
ities in Cambodia face significant stigma and social exclusion 
[27,57]. P&O health care providers have a unique opportunity to 
challenge this by engaging patients, who may be lifelong users of 
their services, and working together in partnership. Translating 
this co-production approach, more commonly used in HICs and in 
technology development, into LRSs could give PWD the oppor
tunity to act as role models, improve empowerment and work 
together with health care providers to shape services that meet 
their needs and improve their outcomes [58]. As well as service 
users, opportunities also exist, and are welcomed, for engagement 
with government. Key assets and ongoing development projects, 
alongside skills gaps identified by the stakeholders themselves, 
present unique opportunities to leverage and build on existing 
assets to maximise impact. 

Conclusion 

This paper presents a stakeholder-led engagement methodology 
for determining barriers and facilitators to translational global 
healthcare research in a country-specific context and demon
strated its application on an exemplar situation of Cambodian 
prosthetics service delivery. Subsequent research and develop
ment work in this area needs to carefully manage and negotiate 
influencing factors to ensure initiatives (whether research or wider 
national development work) are sustainable and successful. The 
reports which result from this approach can be used to ensure 

10 C. D. METCALF ET AL. 



that interpretations of stakeholder perspectives are valid and 
allow stakeholders to leverage consolidated sector-wide intelli
gence to their advantage, mobilising local, regional, and national 
drivers and influencers to change. In many respects, these reports 
can harness the values of these respective groups and encourage 
championing of initiatives that are recognised as locally owned 
by stakeholders and reflecting their perspectives. Cambodia, with 
its long, complex historical context and rich, increasingly diverse 
P&O services, could be used as a regional demonstration case, 
and it may be feasible that this country could pioneer innovative 
approaches for working systems for this LRS and capacity build
ing. This level of engagement would not be possible without a 
value-embedded approach. 

Understanding the value perceived by various stakeholders is 
at the heart of this engagement methodology. It is important to 
acknowledge that while this is not a research methodology, it 
provides important insights into the appropriate contexts from 
which meaningful qualitative and quantitative research can take 
place. 

The methods presented provide a way to articulate the mis
sion, vision, and goals of any proposed change and to effectively 
communicate these with stakeholders in a way that engages the 
personal and professional values that exist in their ecosystem. It 
provides a structured process through which meaningful conver
sations can happen, and a basis for relationship management 
with key stakeholders, enabling a sustained legacy of research 
and development. Importantly, it provides a start-to-finish meth
odology to ensure the sustainability of research outcomes that 
should be the driving motivation for research in engaging multi
sector stakeholders to identify priorities for global health innov
ation, change and research. 
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