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Abstract

Background: Improvement initiatives offer a valuable mechanism for delivering and testing innovations in healthcare
settings. Many of these initiatives deliver meaningful and necessary changes to patient care and outcomes. However,
many improvement initiatives fail to sustain to a point where their full benefits can be realised. This has led many
researchers and healthcare practitioners to develop frameworks, models and tools to support and monitor
sustainability. This work aimed to identify what approaches are available to assess and influence sustainability
in healthcare and to describe the different perspectives, applications and constructs within these approaches
to guide their future use.

Methods: A systematic review was carried out following PRISMA guidelines to identify publications that reported
approaches to support or influence sustainability in healthcare. Eligibility criteria were defined through an iterative
process in which two reviewers independently assessed 20% of articles to test the objectivity of the selection criteria.
Data were extracted from the identified articles, and a template analysis was undertaken to identify and assess the
sustainability constructs within each reported approach.

Results: The search strategy identified 1748 publications with 227 articles retrieved in full text for full documentary
analysis. In total, 62 publications identifying a sustainability approach were included in this review (32 frameworks, 16
models, 8 tools, 4 strategies, 1 checklist and 1 process). Constructs across approaches were compared and 40 individual
constructs for sustainability were found. Comparison across approaches demonstrated consistent constructs were seen
regardless of proposed interventions, setting or level of application with 6 constructs included in 75% of the
approaches. Although similarities were found, no approaches contained the same combination of the constructs nor
did any single approach capture all identified constructs. From these results, a consolidated framework for sustainability
constructs in healthcare was developed.

Conclusions: Choosing a sustainability method can pose a challenge because of the diverse approaches reported in
the literature. This review provides a valuable resource to researchers, healthcare professionals and improvement
practitioners by providing a summary of available sustainability approaches and their characteristics.

Trial registration: This review was registered on the PROSPERO database: CRD42016040081 in June 2016.
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Background
Internationally, there is a need to continually improve

health and care services. To support this, many healthcare

organisations are engaged in a wide range of improvement

initiatives. Despite the significant investment of staff time

and other resources, many promising initiatives fail to

sustain and do not produce long term benefits [1–6]. Sus-

taining worthwhile changes poses a challenge to those

undertaking an improvement initiative. A systematic re-

view of 125 studies of improvements made in healthcare

found that the projects do not maintain all aspects origin-

ally implemented with fewer than half continuing inter-

ventions at high levels of fidelity [1]. Similar results were

found in a review on the continuation of programme ac-

tivities where only 60% of sites reported sustaining at least

one programme component [5].

Initiatives that fail to sustain are extremely wasteful of

human and monetary investments [7, 8]. Large variation

in the practices and care can be seen across similar

services when initiatives which initially demonstrate im-

proved patient outcomes fail to maintain their gains [7, 8].

This has also been shown to be detrimental to improve-

ment efforts in general as staff, patient and public opinion

of improvement initiatives declines and enthusiasm for

engaging in future programmes is lost [9, 10]. In the

current climate of rising demands, shifting priorities and

competition for resources, there is a need to understand

how sustainability of implemented initiatives can be influ-

enced as health planners and other stakeholders want to

ensure the long-term impact of their investments [1, 11].

Despite recognition of this challenge and considerable re-

search conducted in this area, relatively little is known

about how to translate this evidence into action to support

the long-term impact of improvement efforts [12].

Further complicating this research area is the lack of

consensus on how to define sustainability. This has led to

contradictory recommendations for influencing sustain-

ability and debate on what qualifies as a sustained im-

provement [10, 13]. Sustainability is often viewed as an

‘outcome’ where health benefits, activities or workforce

capacity are maintained [8]. Some have cautioned against

this linear perspective on sustainability as it ‘does not take

account of the recursive or reflexive character of sustain-

ability and learning or of the continuous adjustments that

shape the sustainability process’ [13]. More recently, the

ability to adapt and continuously improve has also been

recognised as a potential definition of sustainability [14].

This concept of sustainability as a ‘process’ rather than an

‘outcome’, incorporates concepts of adaptation, learning

and continuous development [15]. This lens allows

sustainability to be viewed as a change process that can be

influenced by individuals throughout initiatives by

continuing to develop and adapt in response to the needs

of the system [15–17]. For the purposes of this work,

‘sustainability’ will refer to the general continuation and

maintenance of a desirable feature of an initiative and its

associated outcomes as well as the process taken to adapt

and develop in response to emerging needs of the system.

This definition as well as any additional domains found

will be explored in the review.

With no clear consensus on how to define or influence

sustainability, many researchers and healthcare practi-

tioners have developed frameworks, models and tools to

support and monitor sustainability in healthcare settings

[12, 18]. With little overarching direction for this area of

research, new definitions, factors and methods for asses-

sing sustainability have been produced by individual

studies [18]. Some work has been undertaken to review

frameworks for sustainability in specific settings and

programmes, but little has been done to comprehen-

sively review available approaches for sustainability

across healthcare settings [15, 18, 19]. It is recognised

that diverse healthcare settings ‘use similar processes to

achieve adoption, implementation, and sustainability’

which indicates general learning and lessons can be

gathered from across settings to inform sustainability re-

search [18]. This provides an opportunity to draw from

the current literature to investigate available sustainabil-

ity approaches and develop a sustainability knowledge

base that is useful beyond specific settings or interven-

tions [18, 20]. This paper offers a review of sustainability

approaches to support healthcare teams and researchers

to understand the different perspectives, applications,

and constructs within approaches to guide their use in

healthcare improvement initiatives.

This review addressed the following research

questions:

1. What approaches have been proposed to influence

or assess sustainability in healthcare?

2. Where have they come from and how have they

been developed?

3. What are their key characteristics?

4. What sustainability constructs are examined in each

approach?

Methods
Search and information sources

A systematic review was undertaken guided by the Pre-

ferred Reporting Items for Systematic Reviews and Meta-

Analysis (PRISMA) reporting standards [21]. The selection

of databases, search terms and search strategy was sup-

ported by a medical librarian to ensure an overall quality

and coverage of the systematic review. The search was car-

ried out on Embase, HMIC Health Management Informa-

tion Consortium, and Ovid MEDLINE in January 2017,

and a follow-up search was conducted prior to submission

in September 2017. Key words included a combination of
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sustainability terms (sustain*, institutionali#ation, routi-

ni#ation, maintenance, integration, normali#ation, embed*)

and method terms (model, framework, tool, plan, checklist,

scale, strategy, theory, conceptuali#ation) along with health

or healthcare. A snowballing approach was also taken; ref-

erences from included papers were analysed and retrieved

if deemed relevant.

Data collection process and study selection

We sought approaches (for the purposes of this work, the

term approaches refers to published models, checklists,

tools, processes, strategies, conceptualisations and frame-

works) that aim to influence and/or assess sustainability

within healthcare settings. The level or type of influence

was not specified but could include assessment, planning,

evaluation, monitoring, prediction or testing. Papers pub-

lished in peer-reviewed journals introducing a tangible

and clear approach for sustainability were included. Papers

published in languages other than English were excluded.

Approaches used within a larger system process or staged

process (for example an implementation model including

sustainability as the final stage) were excluded. Commen-

tary, posters, protocols, conference proceedings, editorials

and perspectives were excluded. Papers only defining or

constructing concepts of sustainability were excluded.

Two authors independently screened the first 20% of the

full-text articles for inclusion. Any differences in selected

articles were discussed, and inclusion and exclusion cri-

teria were refined to reflect these discussions. One author

(LL) then screened the remaining papers for inclusion.

Quality assessment and data extraction strategy

A quality assessment and data extraction form was devel-

oped for identified articles. Existing quality assessments

were explored, but it has been noted that available quality

assessment approaches often fail to consider the rationale

and context of studies [22, 23]. Their use to determine the

inclusion of qualitative studies is often not recommended

as many existing tools do not capture the multiple mean-

ings of “good quality” and “rightness”; therefore, studies

should often not be excluded based on this quality assess-

ment [22, 24]. The available assessments were not sensi-

tive to the aim of our study which was exploratory in

nature. We sought to provide an overview of available

approaches for sustainability and designed our data ex-

traction form to identify and describe the included articles.

The aim of the data extraction was to report descriptions

and study information not to ascertain validity of the ap-

proaches or their constructs. To ensure the studies met

the baseline quality expected, each article was assessed

with the structured data extraction form. Data extraction

included strategy name, purpose of use, healthcare setting,

level of healthcare use, description of use, sustainability

constructs, scoring mechanism, target user, definition of

sustainability, theoretical underpinning, sustainability per-

spective and method development details. One author

(LL) extracted the data from the articles. This information

was then independently checked against the full-text arti-

cles by the second author (LM). Any missing data or

discrepancies were discussed between authors and were

resolved by consensus. Agreement was reached for accur-

acy of all studies.

Data synthesis and presentation

To examine the sustainability constructs within each

method, articles were uploaded to Nvivo 10 software for

analysis. Template analysis was conducted using prede-

fined codes to guide the analysis process [25]. Constructs

within one method (Shediac-Rizkallah and Bone’s concep-

tual sustainability framework) served as the baseline

template for coding sustainability constructs [8]. This

technique allowed each approach’s constructs to be com-

pared and contrasted and additional constructs to be iden-

tified. The preliminary coding structure was iteratively

developed with new constructs integrated and refined as

further sustainability approaches were added to the data-

set. One author conducted the initial coding with input

from other authors on coding structure and construct la-

bels. To assess coding clarity and reliability, a second

coder independently coded 25% of the articles and an

inter-rater reliability score (kappa coefficient) was calcu-

lated. Discrepancies between coders were used to refine

codes and revise the definitions and inclusion criteria for

each of the constructs. Results have been summarised

using ratios and narrative summaries.

Risk of bias in individual studies and across studies

This review aimed to explore the creation and introduc-

tion of sustainability approaches; therefore, results other

than the description of the sustainability method in indi-

vidual studies were not analysed. As this review focused

on published sustainability approaches, publication bias

may have affected the results of this study. Approaches

available in the grey literature were identified but not

included in this review.

Registration

This systematic review was registered on the PROS-

PERO database under the registration number: CRD

42016040081 in June 2016 [26].

Results
The search strategy resulted in 2889 publications from the

databases. Snowballing and electronic citation tracking

identified 121 further papers for potential inclusion. Titles

and abstracts were examined, and 229 articles were re-

trieved in full text for full documentary analysis. In total,
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62 papers which identified sustainability approaches were

identified for inclusion in this review Fig. 1.

Sustainability approaches

The 62 papers identifying sustainability approaches are

outlined in Table 1. Full data extraction details for each

approach are available in Additional file 1. Sustainability

approaches have been consistently developed and

adapted since the late 1980s with an average of two

created every year Fig. 2.

Theoretical perspectives, definitions and development

details

Theoretical perspectives

Exploring the theoretical underpinnings of the ap-

proaches revealed diverse theoretical grounding. Al-

though 37% (23/62) did not have an explicit link to

theory, 15 different theories were identified within the

other approaches. While numerous theories were found,

4 theories were common across multiple sustainability

approaches covering 45% of papers: diffusion of

innovations theory, complexity theory, ecological theory

and open systems theory. Theoretical perspectives guided

how sustainability was defined within approaches and

how it was viewed within healthcare systems. A brief de-

scription of the most common perspectives and their

links to the sustainability approaches are outlined in

Table 2.

Definitions of sustainability

Definitions for sustainability were explicitly stated in 76%

(47/62) of approaches and implicitly deduced from the

remaining 24%. Multiple definitions were found across ap-

proaches, but 5 distinct definitions for sustainability were

identified:

1. Continued programme activities (included in 86%

(53/62) of the approaches)

Fig. 1 PRISMA diagram. Description of search strategy and article retrieval
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Table 1 Papers included in review

Author Year Name Purpose

1. Alexander, J.A.
et al. [62]

2003 The model for community health partnership
sustainability

To provide practical guidelines for partnership sustainability

2. Amaya, A.
et al. [65]

2014 Conceptual framework for sustainability To identify themes and relationships emerging from data to
identify recommendations to inform decision-makers on
priorities

3. Ament, S.
et al. [80]

2014 Strategies to sustain improvements in hospital
practice

To suggest post-implementation strategies which are valuable in
sustaining implementation successes

4. Atun, R.
et al. [53]

2010 A conceptual framework for analysing integration
of health interventions into health systems

To analyse and map the nature
and extent of integration in different settings, along with the
factors that influence the integration process

5. Azeredo, B.T.
et al. [45]

2017 Framework for investigating the sustainability of
ARV provision

To structure data collection and analysis

6. Blackford, J. and
Street, A [69]

2012 The Advance Care Planning-Service Evaluation Tool
(ACP-SET)

To assist community-based palliative care services to establish a
sustainable system-wide model relevant to their local context

7. Blanchet, K. and
Girois, S [57]

2013 The Sustainability Analysis Process (SAP) To conceptualise and measure sustainability of health systems in
low-income countries and fragile states

8. Bray, P. et al. [81] 2009 Sustainability Pyramid Model To propose a series of practice characteristics that constitute
critical elements for QI sustainability activities

9. Brinkerhoff, D.
and Goldsmith,
A. [20]

1992 The analytical framework for Institutional
sustainability

To analyse the generic conditions for sustaining institutions in
general and provide suggested strategies

10. Chambers, D.
et al. [11]

2013 The Dynamic Sustainability Framework To maximise the fit between interventions, practice settings and
the broader ecological system over time

11. Dauphinee, W.
and Reznick, R [63]

2011 Framework for guiding change and managing
and monitoring a successful multicentered
network.

To identify success factors that can facilitate the adoption of a
national simulation network

12. Dominick, G.M.
et al. [82]

2016 ENRICH Sustainability Survey To identify residential children’s homes (RCHs) that sustained
PA-promoting environments.

13. Dorsey, S.
et al. [46]

2014 NINR Logic Model for Center Sustainability To provide guidance for those who wish to develop and sustain
a centre or plan for sustainability

14. Edwards, J. C.
et al. [42]

2007 Catholic Healthcare partners HF-GAP Sustainability
Assessment (AHRQ)

To trigger planning for sustainability early in a project’s design

15. Feldstein, A.C.
and Glasgow,
R.E [83]

2008 Practical, Robust Implementation and Sustainability
Model (PRISM)

To enhance implementation and sustainability and to help
conceptualise, implement and evaluate health care improvement
programmes

16. Finch, T.L.
et al. [84]

2012 Technology Adoption Readiness Scale (TARS) To contribute to the successful normalisation of e-health, either
as a ‘diagnostic’ tool or for evaluation purposes

17. Fleiszer
et al. [58]

2015 Framework for the sustainability of healthcare
innovations

To guide data collection and content analysis

18. Ford, J.H.
et al. [47]

2015 Strategies to Sustain Use of A-CHESS To suggest strategies to be used to sustain the use a mobile app

19. Fox, A.
et al. [79]

2015 The sustainability of innovation theoretical
framework

To guide research, determine variables, influence data analysis

20. Goodman
et al. [85]

1993 Level of Institutionalisation (LoIn) Scale To measure the extent of programme integration into an
organisation

21. Goodman, R.
and Steckler, A [86]

1989 Model for Program Institutionalisation To demonstrate how health promotion programmes may
become institutionalised to guide programme design and
evaluation

22. Gruen, R.L.
et al. [7]

2008 Model of health-programme sustainability To provide a model of health-programme sustainability based on
context and resource availability

23. Hanson, D.
et al. [43]

2005 A systematic ecological framework to design
sustainable interventions

To design sustainable, community-based, safety promotion
interventions

24. Hodge L.M.
and Turn, K [54]

2016 A Conceptual Framework of Supporting Factors To guide and evaluate capacity building in EBP implementation
and sustainment in low-resource community settings

2013 Framework for e-medicine sustainability
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Table 1 Papers included in review (Continued)

Author Year Name Purpose

25. Isabalija, S.R.
et al. [87]

To facilitate the development, implementation, and sustainability
of e-medicine by providing professionals with information on
which to build their sustainability efforts

26. Iwelunmor, J.
et al. [68]

2016 A conceptual framework To bring attention to sustainability as a core component
embedded within the overall life cycle of an intervention that
evolves through time

27. Johnson
et al. [19]

2004 A Sustainability Planning Model To address two sets of sustainability factors known to be
associated with success in sustaining an innovation

28. Knight, T.
et al. [59]

2001 A framework for evaluating the sustainability of
collaborative working

To provide formative evaluation of future collaborative initiatives
and analysis of collaborative working

29. Leffers, J. and
Mitchell, E [88]

2011 Conceptual Framework for Partnership and
Sustainability in Global Health Nursing.

To offer guidance and a framework for partnership and
sustainability for nurses who participate in global efforts

30. Lennox
et al. [56]

2017 The Long Term Success Tool (LTST) To support those implementing improvements reflect on 12 key
factors to identify risks and prompt actions to increase chances
of sustainability over time

31. Luke, D.A. [36] 2014 Program Sustainability Assessment Tool (PSAT) To assess and plan for sustainability risks and develop an action
plans

32. Maher, L.
et al. [61]

2010 NHS III Sustainability Model To predict the likelihood of sustainability and guide teams to
things they could do to increase the chances that changes will
be sustained

33. Mancini, J.A.
and Marek, L.I
[37]

2004 Model of community-based program sustainability/
Program Sustainability Index (PSI)

To evaluate community-based programme sustainability

34. May, C. and
Finch, T [89]

2009 Normalisation Process Theory To explore the social organisation of the work (implementation),
of making practices routine elements of everyday life
(embedding), and of sustaining embedded practices in their
social contexts (integration)

35. May, C.
et al. [51]

2006 Normalisation Process Model To assist in explaining the processes by which complex
interventions become routinely embedded in health care
practice

36. Melnyk, B. and
Fineout-
Overholt,
E [90]

2011 The ARCC (Advancing Research and Clinical
practice through close Collaboration) model

To provide health care systems with a conceptual framework to
guide system-wide implementation and sustainability of EBP for
the purpose of improving quality of care and patient outcomes

37. Nelson, D.E.
et at [39]

2007 The five basic elements of program sustainability To suggest five basic elements of programme sustainability for
tobacco control programmes, to understand the factors
associated with success

38. Nystrom, M.E.
et al. [91]

2014 Strategies to facilitate implementation and
sustainability of large system transformations

To provide an approach to implement and sustain a large
national change programme

39. Okeibunor, J.
et al. [60]

2012 A model for evaluating the sustainability of
community-directed treatment

To provide critical indicators of project performance to evaluate
sustainability

40. Olsen, I. T [92] 1998 Sustainability of health care: A framework for
analysis

To study the sustainability of health services in developing
countries

41. Parand, A [38] 2012 Strategies to sustain Safer Patient Initiative (SPI) To recommend strategies to facilitate the sustainability of a
quality and safety improvement collaborative

42. Persaud, D [52] 2014 The ELIAS (Enhancing Learning, Innovation,
Adaptation, and Sustainability) Performance
Management Framework

To improve the sustainability of healthcare organisations

43. Rasschaert, F. et al.
[93]

2014 Conceptual framework on sustainability of
community-based programmes

To explore the data retrieved and to identify factors influencing
the sustainability

44. Racine, D.P [66] 2006 Model of sustaining innovations in their
effectiveness

To suggest a comprehensive conceptual framework of
programmatic, organisational and environmental factors that
may shape the circumstances for sustaining and replicating
effectiveness

45. Roy, M.
et al. [48]

2016 Framework for Sustained Retention To understand sustained retention, highlight barriers specific to
sustained retention and review interventions addressing
long-term, sustained retention
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e.g. ‘The ability of activities to continue appropriate to

the local context after withdrawal of external funding’

[27].

2. Continued health benefits (included in 44% (27/62))

e.g. ‘Sustainability is the ability to sustain population

health outcomes.’ [28]

3. Capacity built (included in 19% (12/62))

e.g. ‘our conceptualization of sustainability was on the

inter-organizational relationships that might serve as a

basis of the collaborative problem-solving capacity’ [29].

4. Further development (adaptation) (included in 16%

(10/62))

e.g. ‘Adapting successfully to change and providing a

range of valued service delivery opportunities and

practices in an effective and efficient manner’ [30].

Table 1 Papers included in review (Continued)

Author Year Name Purpose

46. Rudd, R. E.
et al. [94]

1999 A five-stage model for sustaining a community
campaign

The five-stage model offers a mechanism for expanding the life
of a campaign

47. Sarriot, E.G.
et al. [31]

2004 Child Survival Sustainability Assessment (CSSA)
framework and process

To provide a process for a participatory sustainability assessment
with communities and local partners

48. Sarriot, E.G.
et al. [28]

2008 The Sustainability Framework To organise thinking about sustainability as well as inform
planning, management, and evaluation of activities in order to
improve and maintain health outcomes at a population level

49. Saunders,
R.P [64]

2012 LEAP Sustainability Assessment To assess sustainability of the Lifestyle Education for Activity
Program (LEAP)

50. Savaya, R [49] 2009 Projected Likelihood of Project’s Continuation To examine projected sustainability and its predictors along a
continuum of forms

51. Schalock, R.
et al. [30]

2016 Sustainability model To consider what factors drive the organisation’s ability to both
adapt successfully to change

52. Scheirer, M.
and Dearing,
J.W [18]

2011 A Generic Conceptual Framework for Sustainability To guide the sustainability research agenda

53. Schell, S.F.
et al. [44]

2013 Capacity for sustainability framework To provide a framework on sustainability capacity, identifying
organisational and contextual characteristics necessary for
successfully sustaining programmes over time

54. Shediac-
Rizkallah, M.C.
& Bone, L.R [8]

1998 Conceptual framework for planning for
sustainability of community based health programs

To conceptualise and measure sustainability and provide
guidelines to facilitate sustainability in community programmes

55. Shigayeva, A.
and Coker, R
[15]

2015 Conceptual framework to support analyses of
sustainability

To support analyses of sustainability of communicable disease
programmes

56. Sivaram, S. and
Celentano, D.D
[27]

2003 Conceptual framework to develop a strategy that
will facilitate sustainability

To develop a strategy that will facilitate sustainability of outreach
worker efforts in AIDS prevention

57. Slaghuis, S.S.
et al. [32]

2011 A framework and a measurement instrument for
sustainability of work practices in long-term care

To analyse sustainability of actual changed work practices and
evaluate improvement projects

58. Song, B.
et al. [50]

2016 The framework for sustainability evaluation of
Community based LTC programmes

To evaluating community-based LTC programmes from the
sustainability perspective

59. Sridharan, S.
et al. [29]

2007 Analysis of strategic plans to assess planning for
sustainability of comprehensive community
initiatives

To assess planning for sustainability

60. Stefanini, A.
and Ruck, N
[41]

1992 Conceptual framework to monitor the performance
of externally-assisted health projects

To monitor a project’s efforts towards sustainability

61. Story et al. [67] 2017 Conceptual framework for institutionalization of
community-focused maternal, newborn & child
health strategies

To encourage collaboration and contribute to programme
planning and policy making for the institutionalisation of
community-focused health strategies

62. Tuyet Hanh, T.T.
et al. [40]

2009 Framework for Evaluating the Sustainability of
Community-based Dengue Control Projects

To provide a framework and tool for assessing sustainability
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5. Recovering costs (included in 3% (2/62))

e.g. ‘It is the ability of an organization to produce outputs

of sufficient value so that it acquires enough inputs to

continue production at a steady or growing rate’ [20].

Sustainability approach development

The sustainability approaches were developed through

several techniques often using a mixed-method ap-

proach (e.g. literature review and interviews) (Fig. 3).

Sixty-one percent (38/62) of the development processes

included a literature review or systematic review. This

was followed by 26% (16/62) using ‘professional expert-

ise’ such as an advisory panel and 24% (15/62) using

interviews.

Sustainability method characteristics

Type

The sustainability approaches come in a variety of forms:

frameworks/conceptual frameworks (32), models (16),

Fig. 2 Development of sustainability approaches by year. Graph displays sustainability approach development by year

Table 2 Theoretical perspectives

Diffusion of innovations [70, 95] Complexity theory/complex systems
theory [71]

Ecological theory [72, 96] General systems theory
or open systems theory
[73]

No. of
approaches
drawing on
theory

10 9 5 4

Sustainability
process

Sustainability is viewed as the
final stage of initiative life
cycle [18, 86]

Sustainability is a nonlinear
process where change,
adaptation and uncertainty are
expected [15, 31, 53, 68]

Views sustainability as an
ongoing and dynamic
process that occurs
throughout implementation
[11, 72]

Sustainability is a
process where things
can return to the norm
(‘homeostasis’) or adapt
to the environment to
survive. [85, 92]

Theory
application in
approaches

This perspective explores how
programme benefits and
burden will support or be a
barrier to sustainability [54, 66].
Within approaches using this
perspective, the role of adopters
of the initiatives were seen as
key to success, specifically to
achieve wider reach during
initiatives and maintain activities
after the initiatives come to an
end [27].

This perspective highlights how
the interactions that occur
between an initiative, the
setting, the broader
organisation and the sociocultural
context impact sustained change.
Initiatives were viewed as components
being introduced to complex adaptive
systems that change and adapt in
response to interactions with the
environments, individuals and wider
context [53].

This perspective focuses on
behaviour and how it is
influenced by and influences
individuals and
environments [72]

Approaches adopting this
perspective focused on the need
to find the right fit between
initiatives, contexts
and expectations to inform
the ongoing adaptation of
initiatives to achieve
sustainability [11]

This perspective views
an organisation as an
organism open to the
influence of its
environment with the
need to adapt to survive
in order to achieve
lasting change [73]
Approaches using this
perspective explored
perceived benefits and
burden of an initiatives,
availability of support for
initiatives and leadership
within organisations [54]
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tools (8), guidance strategies (4), checklists (1) and pro-

cesses (1). The highest proportion identified themselves

as frameworks. Our exploration indicates there is very

little consensus between approaches on what constitutes

a ‘framework’, ‘model’ or ‘tool’.

Aim

The highest proportion of approaches, 39% (24/62),

aimed to evaluate sustainability, followed by 23% (14/62)

of the approaches which aimed to support planning for

sustainability. The remaining approaches aimed to pro-

vide guidance and strategies to influence sustainability or

a combination of evaluation, planning and guidance.

When to assess

Two distinct perspectives on when approaches should

be used emerged from this review. The highest propor-

tion, 66% (41/62) of approaches, viewed the sustainabil-

ity as a prospective process to be explored throughout

implementation. Nine approaches viewed sustainability

as a linear process with sustainability being studied

retrospectively after implementation has been ‘com-

pleted’. The remaining 12 approaches specified they

could be used both prospectively and retrospectively,

during implementation or following implementation.

Level of use

The majority, 82% (51/62), of approaches have been de-

signed to examine or influence sustainability at a specific

intervention or programme level (e.g. a single improve-

ment project) [31]. Eleven approaches aimed to examine

sustainability at an organisational or systems level (e.g. a

long-term care organisation) [32].

Settings

Thirty-seven percent (23/62) of the approaches were de-

signed for use in general healthcare settings and did not

specify a specific healthcare setting for use. Public health

settings were specified in 31% (19/62) of the approaches,

followed by community healthcare in 26% of the ap-

proaches (16/62). A smaller number of approaches were

designed for use in acute, 3% (2/62), and e-health

settings, 3% (2/62).

Suggested users

Suggested users were specified in 55% (34/62) of the ap-

proaches (Fig. 4). The majority of these approaches have

been designed for use by multiple groups of professionals

or practitioners (e.g. researchers as well as nurses).

Sustainability constructs

Constructs across approaches were compared and con-

trasted, and 40 individual items for sustainability were

found. The number of constructs examined in each

method ranged from 8 to 31 with an average of 17 con-

structs per method. Additional file 2 provides a descrip-

tion of inclusion, a definition and an example for each of

the 40 constructs. To assess coding clarity and reliability,

an inter-rater reliability score (kappa coefficient) was cal-

culated between two coders using the NVivoPro coding

comparison function [33]. The test showed a high level of

agreement between scorers with an inter-rater reliability

score of 0.94 [34, 35].

A consolidated framework for sustainability constructs

in healthcare is presented in Table 3 and summarises the

frequency of sustainability constructs across the

approaches. The constructs have been organised under

the following six emergent themes: the initiative design

and delivery, negotiating initiative processes, the people

Fig. 3 Sustainability approach development techniques. Development techniques used to create sustainability approaches
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involved, resources, the external environment and the

organisational setting. Comparison across approaches

demonstrated that no two approaches contained the

same combination of the constructs nor did any single

approach capture all 40 constructs. Although variation

was seen, results show that there are consistent con-

structs across approaches regardless of proposed inter-

ventions, settings or application types. Six constructs

were included in over 75% of the approaches: ‘General

resources’ (90%), ‘Demonstrating effectiveness’ (89%),

‘Monitoring progress over time’ (84%), ‘Stakeholder par-

ticipation’ (79%), ‘Integration with existing programs and

policies’ (79%) and ‘Training and capacity building’

(76%).

Diversity in assessment

Although common constructs were found across ap-

proaches, each approach reported diverse means to in-

vestigating and defining individual constructs. As an

exemplar, the top 3 most common constructs are pre-

sented in more detail to highlight how similar constructs

are assessed across different approaches. Inclusion infor-

mation and definitions for all constructs are available in

Additional file 2.

Fig. 4 Suggested users for approaches

Table 3 Consolidated framework for sustainability constructs in healthcare

The initiative
design and
delivery

Negotiating initiative
processes

The people involved Resources The organisational setting The external
environment

• Demonstrating
effectiveness 89%

• Belief in the initiative
63%

• Stakeholder participation
79%

• General
resources 90%

• Integration with existing
programs and policies 79%

• Socioeconomic and
political considerations
63%

• Monitoring
progress over time
84%

• Accountability of roles
and responsibilities 56%

• Leadership and
champions 73%

• Funding 68% • Intervention adaptation
and receptivity 73%

• Awareness and raising
the profile 45%

• Training and
capacity building
76%

• Defining aims and
shared vision 53%

• Relationships and
collaboration and
networks 65%

• Infrastructure
26%

• Organisational values and
culture 71%

• Urgency 5%

• Evidence base for
the initiative 52%

• Incentives 31% • Community participation
56%

• Resource_Staff
26%

• Organisational readiness
and capacity 56%

• Spread to other
organisations 5%

• Expertise 23% • Workload 27% • Staff involvement 42% • Resource_Time
6%

• Support available 40%

• The problem 15% • Complexity 24% • Ownership 26% • Opposition 5%

• Project duration
8%

• Job requirements 19% • Power 18%

• Improvement
methods 6%

• Patient involvement 16%

• Project type 2% • Satisfaction 11%
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� Resources. This construct included a complex

combination of potential resources to consider. Four

key resource types were found: funding,

infrastructure, staff and Time. The majority of the

approaches explicitly stated the need to assess

resources but not all indicated the type of resource.

Many approaches highlighted the importance of the

ability of an initiative to garner and maintain

resources [15, 27, 36–41] through stable sources [19,

36, 39, 42–45]. The ability of an initiative to share

resources with partners and other organisations [41,

46], seek out alternative and supplemental resources

[18, 47–49] and/or uncover multiple funding sources

[8, 36, 49, 50] were also highlighted across some

approaches as important to overall sustainability.

� Demonstrating effectiveness (assessing or measuring

project outcomes and impact). A number of

potential perspectives were taken to assess this

construct. While some approaches chose to look at

overall initiative evaluation or performance [32, 36,

44, 51, 52], others chose to specifically assess either

the ability of the initiative to function as intended

[15, 36, 39] or the ability of the initiative to produce

intended benefits [7, 11, 31, 47, 53–60]. A selection

of approaches took a wider perspective and looked

at whether the initiative benefits were perceived by

staff and other stakeholders as valuable [8, 30, 42,

51, 61-63].

� Monitoring progress over-time (the ability to monitor

the initiative using standardised systems or

mechanisms over-time) appeared in 84% of the

approaches. Approaches to monitoring included

diverse areas to assess including having appropriate

data to document progress [64, 65], having a

management or monitoring system in place [15, 53,

61, 66, 67], and having regular reporting and

feedback mechanisms [46, 47, 52, 54, 68, 69].

Top ten comparisons across approaches

Comparison across level of use

The top ten constructs for examining an organisation or

system’s sustainability versus an intervention or

programme’s sustainability are presented in Table 4.

Regardless of level of use, 5 of the top 10 constructs are

found across both types of approaches. Differences be-

tween these types of approaches demonstrate how the

‘level of use’ of an approach changes the potential con-

structs to be explored (shown in italics). In studying an

organisation or system’s sustainability, there is a greater

focus assessing the readiness and capacity for the initia-

tives and involving stakeholders and community members.

Approaches assessing organisational sustainability were

also much more likely to prioritise defining overall aims

for the programme and garnering belief in initiatives from

stakeholders. Approaches assessing an intervention’s sus-

tainability emphasised the need to consider how an initia-

tive becomes integrated into current programmes and

policies specifically looking what intervention adaption

may be needed. These approaches were also more likely to

assess how training and capacity building were conducted

to ensure staff were able to undertake the initiative tasks.

Comparison of prospective versus retrospective approaches

The top ten constructs for examining sustainability

throughout an initiative (prospective assessment) versus

after implementation (retrospective assessment) are

presented in Table 5. Several key differences are observed.

Prospective approaches are used for a combination of plan-

ning, guidance and evaluation. Prospective approaches

show a greater emphasis on building relationships and get-

ting stakeholder buy-in throughout an initiative. These ap-

proaches also highlighted the role of initiative adaptation

to ensure initiatives align with stakeholder and setting

needs. Retrospective approaches were more often designed

for evaluation purposes emphasising the need for a shared

vision and accountability to deliver the initiative. These ap-

proaches were more likely to specifically examine funding

for the initiative and highlight the need to have a defined

aim to show evidence for sustainability of an initiative once

it has been ‘completed’. These differences highlight how

retrospective approaches tend to focus on delivery and

evidence for continuation of initiatives while prospective ap-

proaches focus on building an initiative into an organisa-

tion, getting people on board and garnering networks that

may help along the way.

Discussion
This review aimed to identify available approaches which

assess or influence sustainability in healthcare and ex-

plore what sustainability constructs were examined in

each to inform their future use in practice. This review

found that a substantial number of approaches exist with

62 approaches identified and included in this review.

Approach characteristics were wide-ranging with diverse

settings, interventions and designs. Each provided a

unique perspective on sustainability with no two being

exactly alike.

The reviewed sustainability approaches made connec-

tions to many different theoretical perspectives which

highlighted the complexity of measuring and planning

for sustainable initiatives. Four theoretical perspectives

(diffusion of innovations theory, complexity theory, eco-

logical theories and open systems theory) were most

common and revealed two distinct positions guiding the

use of sustainability approaches. The first views sustain-

ability as a linear process following implementation. In

this approach, sustainability is an end goal, a state to be
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reached or level of achievement [70]. The second views

sustainability concurrent process alongside implementa-

tion, where sustainability is a process to be influenced

and adapted to impact initiative longevity [71-73]. Value

is seen in both views, but depending on what theoretical

perspective is taken, planning, measurement and moni-

toring is significantly different [8, 13, 61, 74, 75]. Despite

previous work finding that ‘most frameworks proposed

tend to be deterministic in nature where sustainability is

viewed as an end goal’, we found that 66% of approaches

we reviewed saw sustainability as a process rather than

an end state [15]. The choice to evaluate, monitor or

plan for sustainability overtime rather than after imple-

mentation may indicate a shift in perspectives from sus-

tainability as an outcome to sustainability as an ongoing

process. As this perspective gains popularity, some have

cautioned that while it may be valuable to assess sustain-

ability throughout initiatives, data collection past the im-

plementation stage is still required to assess the

continuation of initiative activities or outcomes and de-

termine whether sustainability is actually achieved [18].

This highlights the need for the purpose of use to be

clear before an approach is applied. While some ap-

proaches explicitly aim to sustain outcomes, others are

meant to influence and promote action overtime. There-

fore, the aims and potential results from approaches

should be understood to ensure people are able to realis-

tically assess the outcomes they desire.

Results have demonstrated that sustainability is most

often defined and assessed as the maintenance of

programme activities. Although multiple definitions were

found (continuation of the health benefits from an initia-

tive, capacity built in the workforce or community, fur-

ther development or adaptation and the ability to

recover costs), there was a clear dependence on this one

measure which has been previously observed in the lit-

erature [76]. It is important to note that while measuring

continuation of programme activities is important to

assessing sustainability, relying solely on this measure

may risk other key sustainability variables being missed

[18, 76]. For example, it may result in the continuation

of ineffective or undesirable practices if health benefits

are not taken into account. This was observed in the

Drug Assistance Resistance Education programme in

America which continued to be implemented in schools

despite studies showing that it had little effect on pre-

vention or reduction of drug use by students [77]. Using

continuation of programme activities as the sole

Table 4 Comparison across level of use (difference shown in italics)

Organisational focus (11 approaches) Percent Intervention focus (51 approaches) Percent

1. Demonstrating effectiveness 100 1. Resources_General 90

2. Resources_General 91 2. Demonstrating effectiveness 86

3. Monitoring progress over time 91 3. Monitoring progress over time 82

4. Organisational readiness and capacity 82 4. Integration with existing programs and policies 82

5. Belief in the initiative 73 5. Training and capacity building 76

6. Organisational values and culture 73 6. Stakeholder participation 76

7. Community participation 73 7. Intervention adaptation and receptivity 75

8. Leadership and champions 73 8. Leadership and champions 73

9. Stakeholder participation 73 9. Organisational values and culture 71

10. Defining aims and shared vision 64 10. Funding 69

Table 5 Comparison of when to assess (differences shown in italics)

Retrospective assessment (9 approaches) Percent Prospective assessment (41 approaches) Percent

1. Demonstrating effectiveness 100 1. Resources_general 93

2. Resources_general 89 2. Demonstrating effectiveness 85

3. Leadership and champions 89 3. Monitoring progress over time 83

4. Accountability of roles and responsibilities 78 4. Stakeholder participation 83

5. Belief in the initiative 67 5. Integration with existing programs and policies 81

6. Defining aims and shared vision 67 6. Training and capacity building 78

7. Funding 67 7. Intervention adaptation and receptivity 73

8. Monitoring progress over time 67 8. Leadership and champions 73

9. Training and capacity building 67 9. Belief in the initiative 68

10. Integration with existing programs and policies 67 10. Relationships and collaboration and networks 68
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measure of sustainability also risks initiative being un-

fairly judged as failing to sustain if activities are adapted.

If the definition is broadened, adaptation could also sig-

nify sustained improvement, especially if the adaptations

contributed further to health benefits or cost recovery.

These examples highlight the need for careful consider-

ation of what will be sustained and what evidence there

is for sustainability to occur [66]. All definitions identi-

fied in the review represent interrelated facets of what

sustainability means in practice; therefore, those working

in this field should explore the breadth of available sus-

tainability domains in order to accurately represent the

sustainability process and account for its full complexity

and possible outcomes [7].

Our comparison across approaches demonstrated con-

sistent constructs were seen regardless of proposed inter-

ventions, setting or level of application. Within the six

constructs included in the majority of approaches, diverse

views and different assessment mechanisms were taken,

highlighting the complexity within each construct. This

demonstrates the need for careful planning and consider-

ation of how each construct is articulated and assessed

given the specific outcomes of interest desired. Interest-

ingly, no approaches contained the same combination of

the constructs nor did any single method capture all iden-

tified constructs. Given homogeneity of the individual

constructs found, we believe there is value in having an

overarching resource and summary, indicating the breadth

of possible sustainability constructs to consider for sus-

tainability in healthcare settings. The consolidated frame-

work for sustainability constructs in healthcare (Table 3)

provides a knowledge base for those who may wish to re-

view proposed sustainability constructs and draw on the

substantial work and research already conducted in this

area.

The framework can also help those considering creating

a sustainability method in their own setting. While there

are benefits of approaches created for specific settings,

there is also a risk in continually creating ‘new’ approaches

with similar constructs divided by semantics and personal

interpretations of the literature [18, 20]. Those consider-

ing creating a sustainability approach should consider the

information presented here and the available approaches

for use before ‘recreating the wheel’ as continuous produc-

tion may lead to further division and confusion in the lit-

erature and ultimately result in fewer robust studies on

the use of available sustainability approaches being pub-

lished [18]. The number of sustainability approaches may

grow with necessary alterations to design and further

development, but there is a need for future authors to

describe how new approaches fit within the findings

presented here. Authors should explicitly state how

approaches have been created (particularly drawing on

previous approaches which have informed the

development) and highlight if they are transferable to

other settings and if there are any specific benefits or bar-

riers to their use.

Strengths and limitations

This is the first review to consolidate available ap-

proaches for sustainability across diverse healthcare set-

tings. We believe this work represents a significant

contribution to the field in organising and describing

sustainability approaches which have until now remained

isolated across healthcare fields and disciplines [18]. This

review provides not only a resource for identifying avail-

able sustainability approaches but also outlines the aims,

applications and constructs in each approach so readers

can determine if one may be fit for their setting. This

work has demonstrated that although many approaches

were developed within specific interventions and set-

tings, similar constructs for sustainability were found in-

dicating general learning can be gathered from across

settings to inform sustainability processes and research.

Additionally, this paper provides a consolidated sum-

mary of all constructs deemed to be important across

approaches to serve as a sustainability knowledge base

that is useful beyond specific settings or interventions.

To aid readers in navigating the data extracted from

each approach, we propose a list of questions to guide

their decision-making process (Table 6). Readers can re-

spond to these questions and use their responses along

with full method details in Additional file 1 to establish

if an available method will suit their purposes.

The use of one author to conduct of the majority of

screening, data extraction and coding is also a limitation

of this work. Although double data extraction is recom-

mended in most systematic reviews, it is also recognised

that this is often not possible in many cases due to time

and resources constraints [78]. This may have resulted

in bias in inclusion or exclusion or resulted in missing

or erroneous information being collected. To address

this limitation, we involved multiple authors where pos-

sible in selection of the studies (20% screened by a sec-

ond author) and coding of constructs (25% of studies).

Table 6 Questions for consideration

Navigating available sustainability approaches—questions for
consideration

1. How do you wish to view sustainability? (a process or an end goal)
2. What is your aim? (evaluation, planning, guidance)
2. What does sustainability mean to you? (continuation of the health
benefits, continuation of activities, capacity built, further
development and/or cost recovery)
3. Where do you wish to use the sustainability approach? (specific
intervention or organisation)
4. Who will use the approach? (researcher, practitioner, managers etc.)
5. Does an existing approach meet your needs?
6. If not, what needs to change or be adapted and why?
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Data extraction was also checked against full-text arti-

cles for all included papers.

Another limitation of this work is the disproportionate

number of frameworks from the community health and

public health settings. These areas tend to dominate this

area of research so further work may be needed to ex-

plore sustainability in other acute and chronic care set-

tings [79].

Another key limitation of this work is that we did not use

an existing quality assessment tool and cannot attribute

value or accuracy of constructs from each approach. While

the quality criteria set out in our data extraction form

allowed us to ensure each paper had a minimum level of

data to adequately describe the approach, it did not assess

quality of the approaches themselves. We extracted infor-

mation on each of the approaches which others may wish

to use to attribute validity to findings. Details, particularly

those around sustainability approach development, may be

used by readers to assess whether they believe the approach

has enough merit to be used in their site. It is important to

note that many approaches (24%) were informed by profes-

sional expertise, a technique that may be difficult to assess

for quality but appears to be very significant in the creation

of sustainability approaches.

We reported which constructs were deemed to be im-

portant to assess, but this does not indicate that these are

the ‘right’ constructs or that they will lead to sustainability.

Although our assessment of frequency indicated some con-

sensus across approaches, with six constructs included in

over 75% of approaches, this does not tell us that assessing

these constructs will achieve sustainability in practice or

that they are correct or comprehensive. In order to under-

stand the validity of these findings, the approaches must be

applied and assessed in practice. Future work will explore if

and how these approaches have been applied to ascertain if

their constructs accurately represent sustainability in spe-

cific settings and if they fulfil their stated aims.

Future work

Many approaches presented in this review recommend

that they be used and evaluated further within other

healthcare initiatives and settings to explore applicability

and further development needed [11, 36, 56, 79]. Future

work in this field should now focus on applying the avail-

able approaches in practice to understand the application

processes and assess the overall impact of their use [18].

Conclusion

Sustainability of improvements has been recognised as a

challenge for some time, and while there is diversity in the

literature on how it is defined and how it can be influ-

enced, there is one clear and compelling message: sustain-

ability of initiatives requires thoughtful planning and

attention. If we do not address it appropriately, we

continue to risk wasting valuable resources and losing sig-

nificant progress and patient outcome improvements.

Choosing a sustainability approach to support this process

can pose a challenge to those looking to influence sustain-

ability because of the diverse approaches reported in the

literature. Understanding the purpose, perspectives and

constructs within each will aid potential users to make the

most of approach choice and application.

Additional files

Additional file 1: Data extraction form. Full data extraction details for
each method. (XLSX 30 kb)

Additional file 2: Definition and description of sustainability constructs.
Table provides definitions, descriptions and examples for each of the 40
sustainability constructs found constructs. (PDF 446 kb)

Acknowledgements

The authors would like to thank Cathal Doyle for his contribution to an initial
literature review which supported the background work for this review.

Funding

This work was funded by the National Institute for Health Research in the
Collaboration for Leadership in Applied Health Research and Care for
Northwest London (CLAHRC) programme. The funding agency had no part
in the design, analysis or writing of the manuscript.

Availability of data and materials

All data generated or analysed during this study are included in this
published article (and its supplementary information files).

Disclaimer

This research was funded by the National Institute for Health Research (NIHR)
Collaborations for Leadership in Applied Health Research and Care
Northwest London (NIHR CLAHRC Northwest). The views expressed in this
article are those of the author(s) and not necessarily those of the NHS, the
NIHR, or the Department of Health.

Authors’ contributions

LL conceived of the study and was responsible for the design and search
strategy. LL conducted the search. LL and LM conducted the data analysis
and produced the tables and graphs. JR provided input into the data
analysis and interpretation. The initial draft of the manuscript was prepared
by LL then circulated among all authors for comments and revision. All
authors read and approved the final manuscript.

Ethics approval and consent to participate

Not applicable

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
1NIHR CLAHRC North West London, 369 Fulham Road, London SW10 9NH,
United Kingdom. 2Department of Primary Care and Public Health, Imperial
College London, 369 Fulham Road, London, United Kingdom. 3Ko Awatea I
Health System Innovation and Improvement, Middlemore Hospital, 100
Hospital Road, Otahuhu, New Zealand.

Lennox et al. Implementation Science  (2018) 13:27 Page 14 of 17

dx.doi.org/10.1186/s13012-017-0707-4
dx.doi.org/10.1186/s13012-017-0707-4


Received: 5 October 2017 Accepted: 29 December 2017

References

1. Stirman SW, Kimberly J, Cook N, Calloway A, Castro F, Charns M. The
sustainability of new programs and innovations: a review of the empirical
literature and recommendations for future research. Implement Sci BioMed
Central Ltd. 2012;7:17.

2. Williams L, Daggett V, Slaven JE, Yu Z, Sager D, Myers J, et al. A cluster-
randomised quality improvement study to improve two inpatient stroke
quality indicators. BMJ Qual Saf. 2015; bmjqs-2015-004188

3. Bowman CC, Sobo EJ, Asch SM, Gifford AL. Measuring persistence of
implementation: QUERI series. Implement Sci. 2008;3

4. Virani T, Lemieux-charles L, Davis DA, Berta W. Sustaining change: once
evidence-based practices are transferred, what then? Healthc Q. 2009;
12:89–96.

5. Scheirer MA. Is sustainability possible? A review and commentary on
empirical studies of program sustainability. Am J Eval. 2005;26:320–47.

6. Ham C. Evaluation of the projects within the National Booking Program.
Birmingham; 2004.

7. Gruen RL, Elliott JH, Nolan ML, Lawton PD, Parkhill A, McLaren CJ, et al.
Sustainability science: an integrated approach for health-programme
planning. Lancet. 2008;372:1579–89. Elsevier Ltd

8. Shediac-Rizkallah MC, Bone LR. Planning for the sustainability of
community-based health programs: conceptual frameworks and future
directions for research, practice and policy. Health Educ Res. 1998;13:87–108.

9. Hovlid E, Bukve O, Haug K, Aslaksen AB, von Plessen C. Sustainability of
healthcare improvement: what can we learn from learning theory? BMC
Health Serv Res. 2012;12:235.

10. Martin GP, Weaver S, Currie G, Finn R, Mcdonald R. Innovation sustainability
in challenging health-care contexts: embedding clinically led change in
routine practice. Heal Serv Manage Res. 2012;25:190–9.

11. Chambers D a, Glasgow RE, Stange KC. The dynamic sustainability
framework: addressing the paradox of sustainment amid ongoing change.
Implementation Sci. 2013;8:117.

12. Greenhalgh T, Robert G, Bate P, Kyriakidou O, Macfarlane F, Peacock R. How
to spread good ideas: a systematic review of the literature on diffusion,
dissemination and sustainability of innovations in health service delivery
and organisation. 2004.

13. Pluye P, Potvin L, Denis J-L. Making public health programs last:
conceptualizing sustainability. Eval Program Plann. 2004;27:121–33.

14. Moore JE, Mascarenhas A, Bain J, Straus SE. Developing a comprehensive
definition of sustainability. Implement Sci. 2017;12:110.

15. Shigayeva A, Coker RJ. Communicable disease control programmes and
health systems: an analytical approach to sustainability. Health Policy Plan.
2015;30:368–85.

16. Folke C, Carpenter S, Elmqvist T, Gunderson L, Holling C, Walker B.
Resilience and sustainable development: building adaptive capacity in a
world of transformations. Ambio. 2002;31:437–40.

17. Fiksel J. Designing resilient, sustainable systems. Environ Sci Technol. 2003;
37:5330–9.

18. Scheirer MA, Dearing JW. An agenda for research on the sustainability of
public health programs. Am J Public Health. 2011;101:2059–67.

19. Johnson K, Hays C, Center H, Daley C. Building capacity and sustainable
prevention innovations: a sustainability planning model. Eval Program
Plann. 2004;27:135–49.

20. Brinkerhoff DW, Goldsmith AA. Promoting the sustainability of development
institutions: a framework for strategy. World Dev. 1992;20:369–83.

21. PRISMA. PRISMA Statement [Internet]. Transparent Report. Syst. Rev. meta-
analyses. 2015 [cited 2016 Jan 22]. Available from: http://www.prisma-
statement.org/PRISMAStatement/Default.aspx.

22. Barbour RS. Checklists for improving rigour in qualitative research: a case of
the tail wagging the dog? BMJ Br Med J. 2001;322:1115–7.

23. Li LC, Grimshaw JM, Nielsen C, Judd M, Coyte PC, Graham ID. Use of
communities of practice in business and health care sectors: a systematic
review. Implement Sci. 2009;4:27.

24. Walsh D, Downe S. Appraising the quality of qualitative research. Midwifery.
2006;22:108–19.

25. King N. Essential guide to qualitative methods in organisational research.
Cassel C, Symon G, editors. London, UK.: Sage Publications; 2004.

26. Lennox L, Maher L, Bell D, Reed J. The sustainability landscape: a systematic
review of sustainability strategies and their impact in healthcare settings.
PROSPERO Int Prospect Regist Syst Rev. 2016;CRD4201604:1–4.

27. Sivaram S, Celentano DD. Training outreach workers for AIDS prevention in
rural India: is it sustainable? Health Policy Plan. 2003;18:411–20.

28. Sarriot E, Yurkavitch J, Ryan L, The Sustained Health, Outcomes (SHOUT)
Group. Taking the long view: a practical guide to sustainability planning
and measurement in community-oriented health programming. Manual.
Calverton, MD.; 2008.

29. Sridharan S, Go S, Zinzow H, Gray A, Gutierrez BM. Analysis of strategic plans
to assess planning for sustainability of comprehensive community
initiatives. Eval Program Plann. 2007;30:105–13.

30. Schalock RL, Verdugo M, Lee T. A systematic approach to an organization’s
sustainability. Eval Program Plann. 2016;56:56–63.

31. Sarriot EG, Winch PJ, Ryan LJ, Bowie J, Kouletio M, Swedberg E, et al. A
methodological approach and framework for sustainability assessment in
NGO-implemented primary health care programs. Int J Health Plann Manag.
2004:23–41.

32. Slaghuis SS, Strating MMH, Bal RA, Nieboer AP. A framework and a
measurement instrument for sustainability of work practices in long-term
care. BMC Health Serv Res. 2011;11:314. BioMed Central Ltd

33. Nvivo. Run a coding comparison query [Internet]. Explor. your coding using
queries. 2017. p. 1. Available from: http://help-nv11.qsrinternational.com/
desktop/procedures/run_a_coding_comparison_query.htm.

34. Viera AJ, Garrett JM. Understanding interobserver agreement: Fam. Med.
2005;37:360–3.

35. Nvivo. Run a coding comparison query. Explor. your coding using queries.
2017. p. 1.

36. Luke D a, Calhoun A, Robichaux CB, Elliott MB, Moreland-Russell S. The
program sustainability assessment tool: a new instrument for public health
programs. Prev Chronic Dis. 2014;11:130184.

37. Mancini JA, Marek LI. Sustaining community-based programs for families:
conceptualization and measurement. Fam Relat. 2004;53:339–47.

38. Parand A, Benn J, Burnett S, Pinto A, Vincent C. Strategies for sustaining a
quality improvement collaborative and its patient safety gains. Int J Qual
Heal. Care. (C) International Society for Quality in Health Care and Oxford
University Press 2012. Published by Oxford University Press. All rights
reserved.: Department of Surgery and Cancer, Imperial College London, Rm
503, 5th Floor Wright Fleming Building, St Mary’s Campus, Norfolk Place,
London W2 1PG, UK; 2012. p. 380–90.

39. Nelson DE, Reynolds JH, Luke D a, Mueller NB, Eischen MH, Jordan J, et al.
Successfully maintaining program funding during trying times: lessons from
tobacco control programs in five states. J Public Health Manag Pract. 2007;
13:612–20.

40. Tuyet Hanh TT, Hill PS, Kay BH, Tran MQ. Development of a framework for
evaluating the sustainability of community-based dengue control projects.
Am J Trop Med Hyg. 2009;80:312–8.

41. Stefanini A, Ruck N. Managing externally-assisted health projects for
sustainability in developing countries. Int J Health Plan Manag. 1992;7:
199–210.

42. Edwards JC, Feldman PH, Sangl J, Polakoff D, Stern G, Casey D. Sustainability
of partnership projects: a conceptual framework and checklist. Jt Comm J
Qual Patient Saf. 2007;33:37–47.

43. Hanson D, Hanson J, Vardon P, McFarlane K, Lloyd J, Muller R, et al. The
injury iceberg: an ecological approach to planning sustainable community
safety interventions. Health Promot J Austr. 2005;16:5–10.

44. Schell SF, Luke D a, Schooley MW, Elliott MB, Herbers SH, Mueller NB, et al.
Public health program capacity for sustainability: a new framework.
Implementation Sci. 2013;8:15.

45. Azeredo TB, Oliveira MA, Santos-Pinto CDB, Miranda ES, Osorio-de-
Castro CGS. Sustainability of ARV provision in developing countries:
challenging a framework based on program history. Cien Saude Colet.
2017;22:2581–94.

46. Dorsey SG, Schiffman R, Redeker NS, Heitkemper M, McCloskey DJ, Weglicki
LS, et al. National Institute of Nursing Research Centers of Excellence: a logic
model for sustainability, leveraging resources, and collaboration to
accelerate cross-disciplinary science. Nurs Outlook U S. 2014;62:384–93.

47. Ford JH, Alagoz E, Dinauer S, Johnson KA, Pe-Romashko K, Gustafson DH.
Successful organizational strategies to sustain use of A-CHESS: a mobile
intervention for individuals with alcohol use disorders. J Med Internet Res.
2015;17:e201.

Lennox et al. Implementation Science  (2018) 13:27 Page 15 of 17



48. Roy M, Czaicki N, Holmes C, Chavan S, Tsitsi A, Odeny T, et al.
Understanding sustained retention in HIV/AIDS care and treatment: a
synthetic review. Curr HIV/AIDS Rep. 2016;13:177–85.

49. Savaya R, Elsworth G, Rogers P. Projected sustainability of innovative social
programs. Eval Rev. 2009;33:189–205.

50. Song B, Sun Q, Li Y, Que C. Evaluating the sustainability of community-
based long-term care programmes: a hybrid multi-criteria decision making
approach. Sustainability. 2016;8:1–19.

51. May C. A rational model for assessing and evaluating complex interventions
in health care. BMC Health Serv Res. 2006;6:11.

52. Persaud D. Enhancing learning, innovation, adaptation, and sustainability in
health care organizations: The ELIAS Performance Management Framework.
Heal. Care Manag. (C) 2014 Wolters Kluwer Health | Lippincott Williams &
Wilkins: Author Affiliation: School of Health Administration, Dalhousie
University, Halifax, Canada.; 2014. p. 183–204.

53. Atun R, de Jongh T, Secci F, Ohiri K, Adeyi O. Integration of targeted health
interventions into health systems: a conceptual framework for analysis. Heal.
Policy Plan. (C) Copyright Oxford University Press 2010.: (1)Professor of
International Health Management, Imperial College, London, UK,
(2)Researcher, Centre for Health Management, Imperial College London, UK,
(3)Doctoral Researcher, Centre for Health Management, Imperial College
London, UK, (4)Health Specialis; 2010. p. 104–11.

54. Hodge L, Turner KMT. Sustained implementation of evidence-based
programs in disadvantaged communities: a conceptual framework of
supporting factors. Am J Community Psychol. 2016;58:192–210.

55. Achieving a high-reliability organization through implementation of the
ARCC model for systemwide sustainability of evidence-based practice. Nurs.
Adm. Q. B.M. Melnyk, College of Nursing, The Ohio State University, 1585
Neil Ave, Columbus, OH 43210, USA.; 2012. p. 127–35.

56. Lennox L, Doyle C, Reed J, Bell D. What makes a sustainability tool valuable,
practical, and useful in real world healthcare practice? A qualitative study on
the development of the long term success tool in Northwest London. BMJ
Open. 2017;7:1–13.

57. Blanchet K, Girois S. Selection of sustainability indicators for health services
in challenging environments: balancing scientific approach with political
engagement. Eval Program Plann Elsevier Ltd. 2013;38:28–32.

58. Fleiszer AR, Semenic SE, Ritchie JA, Richer MC, Denis JL. An organizational
perspective on the long- term sustainability of a nursing best practice
guidelines program: a case study. BMC Health Serv Res. 2015;15:204–18.

59. Knight T, Cropper S, Smith J. Developing sustainable collaboration: learning
from theory and practice. Prim Health Care Res Dev. 2001:139–48.

60. Okeibunor J, Bump J, Zouré HGM, Sékétéli A, Godin C, Amazigo UV. A
model for evaluating the sustainability of community-directed treatment
with ivermectin in the African Program for Onchocerciasis Control. Int J
Health Plann Manage. 2012;27:257–71.

61. Maher L, Gustafson D, Evans A. Sustainability model and guide. Coventry:
NHS Institute for Innovation and Improvement; 2010.

62. Alexander JA, Weiner BJ, Metzger ME, Shortell SM, Bazzoli GJ, Hasnain-Wynia
R, et al. Sustainability of collaborative capacity in community health
partnerships. Med Care Res Rev. 2003;60:130S–60S.

63. Dauphinee WD, Dauphinee WD, Reznick R, Reznick R. A framework for
designing, implementing, and sustaining a national simulation network.
Simul Healthc. 2011;6:94–100.

64. Saunders RP, Pate RR, Dowda M, Ward DS, Epping JN, Dishman RK.
Assessing sustainability of Lifestyle Education for Activity Program ( LEAP ).
Health Educ Res. 2012;27:319–30.

65. Amaya AB, Caceres CF, Spicer N, Balabanova D, Amaya AB, Caceres CF, et al.
After the Global Fund: who can sustain the HIV/AIDS response in Peru and
how? Glob Public Health Taylor & Francis. 2014;9:176–97.

66. Racine D. Reliable effectiveness: a theory on sustaining and replicating
worthwhile innovations. Adm Policy Ment Heal. (C)2006 Kluwer Academic
Publishers: (1)Independent Scholar, 1101 Parkside Avenue, Ewing, NJ 08618,
USA; 2006. p. 356–87.

67. Story WT, LeBan K, Altobelli LC, Gebrian B, Hossain J, Lewis J, et al.
Institutionalizing community-focused maternal, newborn, and child health
strategies to strengthen health systems: a new framework for the sustainable
development goal era. Glob Health Globalization Health. 2017;13:37.

68. Iwelunmor J, Blackstone S, Veira D, Nwaozuru U, Airhihenbuwa C,
Munodawafa D, et al. Toward the sustainability of health interventions
implemented in sub-Saharan Africa: a systematic review and conceptual
framework. Implementation Sci. 2016;11:43.

69. Blackford J, Street A. Tracking the route to sustainability: A service
evaluation tool for an advance care planning model developed for
community palliative care services. J. Clin. Nurs. Copyright (C) 2012
Blackwell Publishing Ltd.: Blackwell Publishing Ltd (9600 Garsington Road,
Oxford OX4 2XG, United Kingdom); 2012. p. 2136–48.

70. Rogers EM. Diffusion of innovations. Macmillian Publ. Co. 2003.
71. Schneider M, Somers M. Organizations as complex adaptive systems:

implications of complexity theory for leadership research. Leadersh Q. 2006;
17:351–65.

72. Bronfenbrenner U. The ecology of human development. Experiments by
nature and design. London: Harvard Univerity Press; 1979.

73. Katz D, Kahn RL. The social psychology of organizations. John Wiley & Sons
Inc: Hoboken; 1978.

74. Rycroft-Malone J. The PARIHS framework—a framework for guiding the
implementation of evidence-based practice. J Nurs Care Qual. 2004;19:
297–304.

75. Aarons GA, Hurlburt M, Horwitz SM. Advancing a conceptual model of
evidence-based practice implementation in public service sectors. Adm
Policy Ment Health Serv Res. 2011;38:4–23.

76. Francis L, Dunt D, Cadilhac DA. How is the sustainability of chronic disease
health programmes empirically measured in hospital and related healthcare
services?-a scoping review. BMJ Open. 2016;6:e010944.

77. Frumkin P, Reingold D. Evaluation research and institutional pressures:
challenges in public-nonprofit contracting. 2004. Report No.: 23.

78. Buscemi N, Hartling L, Vandermeer B, Tjosvold L, Klassen TP. Single data
extraction generated more errors than double data extraction in systematic
reviews. J Clin Epidemiol. 2006;59:697–703.

79. Fox A, Gardner G, Osborne S. A theoretical framework to support research
of health service innovation. Aust Health Rev. 2014;39:70–5.

80. Ament SMC, Gillissen F, Moser A, Maessen JMC, Dirksen CD, von Meyenfeldt
MF, et al. Identification of promising strategies to sustain improvements in
hospital practice: a qualitative case study. BMC Health Serv Res. 2014;14:641.

81. Bray P, Cummings DM, Pharm D, Wolf M, Massing MW, Reaves J. After the
collaborative is over: what sustains quality improvement initiatives in
primary care practices? Jt Comm J Qual Patient Saf. 2009;35:502–8.

82. Dominick GM, Tudose A, Pohlig RT, Saunders RP. Sustainability of physical
activity promoting environments and influences on sustainability following
a structural intervention in residential children’s homes. 2016;31:207–219.

83. Feldstein AC, Glasgow RERE. A practical, robust implementation for
integrating research findings into practice. Jt Comm J Qual patient Saf.
2008;34:228–43.

84. Finch TL, Mair FS, O’Donnell C, Murray E, May CR. From theory to
“measurement” in complex interventions: methodological lessons from the
development of an e-health normalisation instrument. BMC Med Res
Methodol Engl. 2012;12:2–16.

85. Goodman RM, McLeroy KR, Steckler AB, Hoyle RH. Development of level of
institutionalization scales for health promotion programs. Health Educ Q.
1993;20:161–78.

86. Goodman RM, Steckler A. A model for the institutionalisation of a health
promotion program.pdf. Fam Community Health. 1989:63–78.

87. Isabalija RS, Kituyi GM, Mbarika V. A framework for sustainable
implementation of E-medicine in transitioning countries. Int J Telemed
Appl. 2013;201:12.

88. Leffers J, Mitchell E. Conceptual model for partnership and sustainability in
global health. Public Heal. Nurs. Copyright (C) 2011 Blackwell Publishing
Ltd.: Blackwell Publishing Inc.; 2011. p. 91–102.

89. May C, Finch T. Implementing, embedding, and integrating practices: an
outline of normalization process theory. Sociology. 2009;43:535–54.

90. Melnyk BM, Fineout-Overholt E, Gallagher-Ford L, Stillwell S. Evidence-based
practice, step by step: sustaining evidence-based practice through
organizational policies and an innovative model. Am J Nurs. 2011;111:57–60.

91. Nystrom ME, Strehlenert H, Hansson J, Hasson H. Strategies to facilitate
implementation and sustainability of large system transformations: a case
study of a national program for improving quality of care for elderly people.
BMC Health Serv Res. 2014;14:401.

92. Olsen IT. Sustainability of health care: a framework analysis. Health Policy
Plan. 1998;13:287–95.

93. Rasschaert F, Decroo T, Remartinez D, Telfer B, Lessitala F, Biot M, et al.
Sustainability of a community-based anti-retroviral care delivery model—a
qualitative research study in Tete, Mozambique. J Int AIDS Soc Switz. 2014;
17:1–10.

Lennox et al. Implementation Science  (2018) 13:27 Page 16 of 17



94. Rudd RE, Goldberg J, Dietz W. A five stage model for sustaining a
community campaign. J Health Commun. 1999;4:37–48.

95. Greenhalgh T, Robert G, Macfarlane F, Bate P, Kyriakidou O. Diffusion of
innovations in service organizations: systematic review and
recommendations. Milbank Q. 2004;82:581–629.

96. McLeroy KR, Bibeau D, Steckler A, Glanz K. An ecological perspective on
health promotion programs. Health Educ Q. 1988:351–77.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Lennox et al. Implementation Science  (2018) 13:27 Page 17 of 17


	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Search and information sources
	Data collection process and study selection
	Quality assessment and data extraction strategy
	Data synthesis and presentation
	Risk of bias in individual studies and across studies
	Registration

	Results
	Sustainability approaches
	Theoretical perspectives, definitions and development details
	Theoretical perspectives
	Definitions of sustainability
	Sustainability approach development

	Sustainability method characteristics
	Type
	Aim
	When to assess
	Level of use
	Settings
	Suggested users

	Sustainability constructs
	Diversity in assessment

	Top ten comparisons across approaches
	Comparison across level of use
	Comparison of prospective versus retrospective approaches


	Discussion
	Strengths and limitations
	Future work
	Conclusion

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

