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ABSTRACT
Objective We aimed to increase the understanding of the 
scaling of de- implementation strategies by identifying the 
determinants of the process and developing a determinant 
framework.
Design and methods This study has a mixed- methods 
design. First, we performed an integrative review to build 
a literature- based framework describing the determinants 
of the scaling of healthcare innovations and interventions. 
PubMed and EMBASE were searched for relevant studies 
from 1995 to December 2020. We systematically extracted 
the determinants of the scaling of interventions and 
developed a literature- based framework. Subsequently, 
this framework was discussed in four focus groups with 
national and international de- implementation experts. The 
literature- based framework was complemented by the 
findings of the focus group meetings and adapted for the 
scaling of de- implementation strategies.
Results The literature search resulted in 42 articles that 
discussed the determinants of the scaling of innovations 
and interventions. No articles described determinants 
specifically for de- implementation strategies. During the 
focus groups, all participants agreed on the relevance 
of the extracted determinants for the scaling of de- 
implementation strategies. The experts emphasised that 
while the determinants are relevant for various countries, 
the implications differ due to different contexts, cultures 
and histories. The analyses of the focus groups resulted 
in additional topics and determinants, namely, medical 
training, professional networks, interests of stakeholders, 
clinical guidelines and patients’ perspectives. The 
results of the focus group meetings were combined with 
the literature framework, which together formed the 
supporting the scaling of de- implementation strategies 
(SPREAD) framework. The SPREAD framework includes 
determinants from four domains: (1) scaling plan, (2) 
external context, (3) de- implementation strategy and (4) 
adopters.
Conclusions The SPREAD framework describes the 
determinants of the scaling of de- implementation 
strategies. These determinants are potential targets 
for various parties to facilitate the scaling of de- 
implementation strategies. Future research should validate 
these determinants of the scaling of de- implementation 
strategies.

INTRODUCTION
Low- value care (LVC) is either care that is not 
beneficial for patients or care for which the 
value does not offset the risk or cost given the 
available alternatives.1 LVC causes prevent-
able adverse events for patients and wastes 
limited resources.2–4 It has been estimated 
that 10%–25% of healthcare spending in 
the USA is related to LVC.5 6 Prevalence esti-
mations of inappropriate diagnostic testing 
range from 0.09% to 97.5%, indicating that 
the prevalence, along with the costs, highly 
depends on the type of care.7 Nevertheless, 
LVC is a pressing matter in healthcare systems 
and limits the capacity to provide high- value 
care.

LVC can be reduced through targeted 
strategies, also called de- implementation 
strategies.8 9 For example, the number of 
opioid prescriptions has been reduced 
by providing comparative feedback with 
persuading messaging and action planning, 
and the use of an electronic patient educa-
tion tool has reduced the number of inap-
propriate upper gastrointestinal endoscopies 
by 61%.10 11 In another study, the number of 
laboratory tests was reduced by 11% in four 
hospitals through a combination of strate-
gies, namely, appointing role models, data 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ A mixed- methods approach was used to develop the 
framework, namely, a systematic analysis of recent 
literature and a subsequent critical review of de- 
implementation experts.

 ⇒ All participating experts have prior experience with 
the de- implementation of low- value care and a wide 
range of backgrounds, professions and nationalities.

 ⇒ The identified determinants are not empirically val-
idated for the scaling of de- implementation strate-
gies in this study.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062902 on 7 N

ovem
ber 2022. D

ow
nloaded from

 
 on M

ay 19, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-062902 on 7 N
ovem

ber 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062902 on 7 N

ovem
ber 2022. D

ow
nloaded from

 
 on M

ay 19, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-062902 on 7 N
ovem

ber 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062902 on 7 N

ovem
ber 2022. D

ow
nloaded from

 
 on M

ay 19, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-062902 on 7 N
ovem

ber 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062902 on 7 N

ovem
ber 2022. D

ow
nloaded from

 
 on M

ay 19, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-062902 on 7 N
ovem

ber 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062902 on 7 N

ovem
ber 2022. D

ow
nloaded from

 
 on M

ay 19, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-062902 on 7 N
ovem

ber 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062902 on 7 N

ovem
ber 2022. D

ow
nloaded from

 
 on M

ay 19, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-062902 on 7 N
ovem

ber 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062902 on 7 N

ovem
ber 2022. D

ow
nloaded from

 
 on M

ay 19, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-062902 on 7 N
ovem

ber 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062902 on 7 N

ovem
ber 2022. D

ow
nloaded from

 
 on M

ay 19, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-062902 on 7 N
ovem

ber 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062902 on 7 N

ovem
ber 2022. D

ow
nloaded from

 
 on M

ay 19, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-062902 on 7 N
ovem

ber 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062902 on 7 N

ovem
ber 2022. D

ow
nloaded from

 
 on M

ay 19, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-062902 on 7 N
ovem

ber 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062902 on 7 N

ovem
ber 2022. D

ow
nloaded from

 
 on M

ay 19, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-062902 on 7 N
ovem

ber 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062902 on 7 N

ovem
ber 2022. D

ow
nloaded from

 
 on M

ay 19, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-062902 on 7 N
ovem

ber 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062902 on 7 N

ovem
ber 2022. D

ow
nloaded from

 
 on M

ay 19, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-062902 on 7 N
ovem

ber 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-6602-5492
http://orcid.org/0000-0003-4003-8540
http://orcid.org/0000-0002-4198-2448
http://orcid.org/0000-0003-3134-487X
http://dx.doi.org/10.1136/bmjopen-2022-062902
http://dx.doi.org/10.1136/bmjopen-2022-062902
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2022-062902&domain=pdf&date_stamp=2022-10-07
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/


2 Kroon D, et al. BMJ Open 2022;12:e062902. doi:10.1136/bmjopen-2022-062902

Open access 

feedback, education for healthcare professionals, inten-
sified supervision of residents and changes in the order 
system, among others.12 There are many more effective 
de- implementation strategies; a recent overview reported 
that 196 out of 319 strategies (61%) significantly reduced 
the number of inappropriate drug prescriptions, while 
another review showed that 11 out of 16 strategies (69%) 
significantly reduced the number of low- value medical 
tests.13 14

To substantially increase the impact of such de- imple-
mentation strategies, the effective strategies should be 
scaled to other organisations and healthcare providers.15 
However, this rarely occurs spontaneously, and little is 
known about this process.16 17 This makes the scaling of 
these strategies challenging.

A commonly used theory is Rogers’ theory of diffu-
sion of innovations, which is also applied in health-
care settings.18–21 Any idea, practice or object that is 
perceived as new can be considered an innovation.18 The 
theory describes the spread of innovations from innova-
tors through early adopters, the early majority, the late 
majority and laggards. Factors affecting the diffusion of 
innovations are categorised into three main domains: 
perceptions of innovation, characteristics of potential 
adopters and contextual factors.18

It is unknown whether the determinants of scaling 
innovations also apply to the scaling of de- implementa-
tion strategies. The de- implementation of LVC can be 
considered innovative, as it aims to bring about change. 
However, de- implementation strategies are not equiv-
alent to innovations. An innovation acts on a different 
level than a de- implementation strategy. A healthcare 
innovation is an (evidence- based) intervention or care 
practice, while an implementation strategy is the method 
that enhances the adoption and implementation of the 
intervention.22 The strategy aims to change the behaviour 
of healthcare professionals and/or patients. Therefore, 
on one hand, scaling a de- implementation strategy is seen 
as spreading a method that aims to reduce LVC to other 
organisations and healthcare professionals. On the other 
hand, scaling a healthcare innovation is seen as spreading 
a care practice, such as an additional diagnostic test or 
new treatment option.

In addition, healthcare innovations provide new possi-
bilities, while de- implementation aims to discontinue the 
provision of a care practice.1 18 23 Consequently, de- imple-
mentation is complicated by psychological biases. People 
unconsciously tend to favour information that confirms 
their beliefs.24 This confirmation bias applies especially to 
de- implementation, since the process requires clinicians 
to abandon clinical practices they previously thought to 
be evidence based.24 25 The abandonment of care, even 
care with no additional value for the patient, could also 
be experienced as a loss. Therefore, loss aversion, that 
is, the tendency to avoid loss, affects de- implementation 
as well.8 In addition to these psychological aspects, there 
are also different barriers to de- implementation.26 For 
example, providing LVC can be lucrative for healthcare 

providers and organisations due to current financial 
models, such as fee- for- service payments.27 28 These differ-
ences between implementation and de- implementation 
result in a different focus regarding strategies.29 30

To enhance the de- implementation of LVC, several 
frameworks and models have been published.17 31–34 The 
main focus of these frameworks is either the process of 
de- implementation or the de- implementation strategy 
itself.31 35 36 However, scaling a de- implementation strategy 
from one organisation to another differs from the de- im-
plementation process in one particular setting. In de- im-
plementation, healthcare professionals identify LVC 
practices and target those they think are of importance. 
In scaling an effective strategy, the target is already fixed. 
Therefore, first, other individuals need to be convinced 
of the importance of targeting a particular LVC. In addi-
tion, they need to be convinced that the de- implemen-
tation strategy will also be effective in their organisation 
and that it is worth investing valuable time in doing so.18

The literature on the scaling of de- implementation 
strategies is very limited. One framework describes this 
process as the last phase in de- implementation, yet it 
remains unclear which factors influence the scaling of 
de- implementation strategies and how these factors can 
be targeted.17 However, there is substantial experience 
available in regard to scaling healthcare innovations. 
Therefore, we aim to use this knowledge to develop a 
determinant framework for the scaling of de- implemen-
tation strategies.37

METHOD
Study design
This study has a mixed- methods design. We performed 
an integrative review38 because this method allowed us 
to systematically extract determinants from the litera-
ture. We defined determinants as influencing factors for 
scaling, including both barriers and facilitators.37 First, we 
searched the literature for determinants of the scaling of 
de- implementation strategies. As these were not found, 
we also searched for the determinants of the scaling of 
healthcare innovations and interventions. We used the 
determinants of the scaling of healthcare innovations 
and interventions to build a literature- based framework. 
Subsequently, this framework was discussed in focus 
groups with de- implementation experts. The experts 
reviewed and adapted the framework for de- implemen-
tation strategies.

Literature-based framework
Literature search
We developed a search strategy for PubMed and EMBASE 
in collaboration with a medical information specialist 
(AT). The full strategy is described in online supple-
mental file 1. The search was conducted in PubMed 
and EMBASE for relevant literature published between 
January 1995 and December 2020.
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Data screening and extraction
After duplicate articles were removed, two authors (among 
RBK, DVK or DK) independently screened the titles and 
abstracts of the remaining articles for relevance. Articles 
on the scaling of innovations or interventions in health-
care in countries that are members of the Organisation 
for Economic Co- operation and Development (OECD) 
were included. We excluded conference abstracts, 
commentaries, articles describing quality improvement 
in a specific organisation, articles that were not available 
in English and articles that were published before 1995.

The full text of the remaining articles was screened 
for eligibility by one author (DVK or DK). After this 
screening, we noticed that determinants were rarely 
studied empirically. Therefore, we searched for determi-
nants in all parts of the included articles, including the 
introduction and discussion. Relevant text passages were 
selected for further analysis if they contained informa-
tion about factors or processes that influence scale- up. To 
reach a consensus about relevant passages, three authors 
(RBK, DVK and DK) independently highlighted the text 
passages that they considered relevant in the same five 
articles. Differences were discussed, and a consensus was 
reached among the authors. Subsequently, one author 
(DVK or DK) extracted the relevant fragments from the 
remaining included articles.

Data analysis
Qualitative analysis was performed in  ATLAS. ti. One 
author (DK) performed conceptual labelling inductively 
by coding the determinants of the scaling process. A code-
book was developed and continuously adapted during 
coding. Determinants were not coded if the definition 
was not clear or the association with the scaling process 
was not stated or demonstrated. All coded determinants 
were subsequently checked by another author (RBK or 
SAvD). In a group meeting, three authors (DK, RBK 
and SAvD) identified domains and subdomains, which 
were iteratively evaluated in two group meetings with 
all authors (DK, RBK, SAvD, PPTJ, GPW). None of the 
articles mentioned determinants of the scaling of de- im-
plementation strategies; consequently, the literature- 
based framework solely discussed the determinants of the 
scaling of innovations and interventions.

Focus groups
We aimed to convert our literature- based framework into 
a determinant framework for the scaling of de- implemen-
tation strategies. Therefore, we organised online focus 
groups with de- implementation experts who reviewed 
and complemented our framework. The completed 
Consolidated Criteria for Reporting Qualitative Research 
can be found in online supplemental file 2.

Participants and study procedure
Participants were purposively sampled based on their 
expertise in the de- implementation of LVC, their interest 
in the scaling of de- implementation strategies and their 

country of residence. Expertise was defined as having past 
experience in advisory capacities concerning the de- imple-
mentation of LVC or direct involvement in de- implemen-
tation projects. Eighteen participants were invited by email 
to take part in a digital focus group, of which 16 accepted 
the invitation. Two experts rejected the invitation, but 
both suggested another expert with a similar background 
who was willing to participate. In preparation for the focus 
group, the participants were asked to review the literature- 
based framework, answer questions about the relevance of 
the current determinants of de- implementation strategies 
and add any potentially missing determinants. The prepa-
ration documents can be found in online supplemental 
file 3. During the focus groups, the experts discussed the 
relevance of the identified domains and subdomains of 
de- implementation strategies and whether the literature- 
based framework lacked determinants of the scaling of 
de- implementation strategies. The topic guide can be 
found in online supplemental file 4. Data saturation was 
reached after four focus groups. The focus groups were 
conducted by DK and either RBK or SAvD.

Data analysis
The audio recordings were transcribed and analysed in  
Atlas. ti. The codebook constructed for the literature- 
based framework was used as the basis for the coding. 
The initial coding was performed by DK and checked 
by either RBK or SAvD. Differences were discussed in a 
consensus meeting with three authors (DK, RBK, SAvD), 
who also discussed the adaptation of the previously iden-
tified domains and subdomains. The new domains and 
subdomains were evaluated in group meetings with all 
authors (DK, RBK, SAvD, PPTJ, GPW) until a consensus 
was reached.

Patient and public involvement
There was no direct patient or public involvement in this 
study.

RESULTS
The literature search identified a total of 2903 articles. 
After duplicate removal, the titles and abstracts of 1898 
articles were screened. We selected 131 articles for full- 
text screening, of which 86 articles met our eligibility 
criteria. After a thorough screening of the full texts, text 
passages about scaling were found in 62 articles. Deter-
minants could be identified in the passages extracted 
from 42 of these articles. This process is outlined in a flow 
diagram in figure 1. None of the articles discussed deter-
minants of the scaling of de- implementation strategies. 
The determinants were categorised into four domains: 
scaling plan, external context, intervention and adopters. 
The literature- based framework is shown in online supple-
mental file 3.

Study characteristics
A description of the articles that discussed determi-
nants of the scaling of innovations is provided in online 
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supplemental file 5. Twenty- seven studies collected 
empirical data. These studies were conducted in the UK, 
the USA, Canada, Australia, Israel or the Netherlands. 
Furthermore, determinants were found in nine perspec-
tives and six literature reviews. The contribution of each 
article to the domains and subdomains is shown in table 1.

Focus groups
Seventeen experts participated in digital focus groups 
held in April and May 2021. The characteristics of the 
participants are shown in table 2. All experts agreed that 
the determinants in the literature- based framework were 
also relevant for the scaling of de- implementation strate-
gies. They provided nuances and examples of the deter-
minants and added new topics to the framework, such as 
patients’ perspectives, consequences of medical training 
and the importance of an alternative to the targeted LVC. 
Furthermore, they pointed out differences between inno-
vations and de- implementation strategies and their conse-
quences for scaling. The experts in the international focus 
group emphasised that while the determinants apply to 
various countries, the content and implications differ due 
to different contexts, cultures and histories. The results of 
the focus groups are summarised in online supplemental 
file 6.

Cluster of domains
The results of the focus groups were combined with the 
literature- based framework. This process resulted in the 
supporting the scaling of de- implementation strategies 
(SPREAD) framework. The determinants were classi-
fied into four domains: scaling plan, external context, 

de- implementation strategy and adopters. The four 
domains and their subdomains are shown in figure 2 and 
table 3. A detailed description is provided below.

Scaling plan
Coordination
The scaling of a de- implementation strategy requires a 
responsible team. While this team could consist of poli-
cymakers, health insurers and healthcare professionals, 
patients and patient organisations could also lead the 
scaling process. The scaling team preferably partners 
with stakeholders and potential adopters of the strategy. 
Stakeholders differ per strategy; they include members 
from multiple disciplines and can be regional or national 
organisations. Stakeholders are not only the targets of 
a de- implementation strategy but also the ones who are 
indirectly affected by such a strategy. For example, an 
audit and feedback strategy requires an organisation 
that provides data and a receiving healthcare profes-
sional. Other stakeholders are the ones who are affected 
if the strategy is effective at reducing LVC, for example, 
patients, health insurers and the government. Therefore, 
patients and patient organisations are often important 
stakeholders that are valuable for scaling. A partnership 
with stakeholders should include a shared responsibility 
to increase the level of commitment. Moreover, scaling 
is facilitated by partnerships with organisations that have 
either a large end- user reach or powerful, active members 
in the target setting. Partnerships ideally start in an early 
stage, for example, in the developmental stage of the 
strategy or when the strategy is prepared for scaling. In 
addition to organising partnerships, the scaling team 
should also provide support to adopters to make de- im-
plementation as simple as possible. The support can 
include implementation training, technology support 
with benchmark data and creating a learning community. 
Such communities can exchange experiences, knowledge 
and insights about the strategy and its implementation.

Raising awareness
Potential adopters, including healthcare professionals 
and patients, must be made aware of the de- implemen-
tation strategy. These adopters can be reached through 
media channels and networks. Media campaigns not 
only spread information quickly but also shorten the 
time between awareness and use. Social and professional 
networks can also be addressed to raise awareness. There-
fore, it is important to make use of the networks of the 
scaling team, the engaged stakeholders and the strategy 
enthusiasts (opinion leaders). Moreover, peer- to- peer 
learning is more effective than innovators’ own promo-
tion of their innovations. This underlines the importance 
of opinion leaders in organisations other than the place 
of origin. Opinion leaders are persons within an organ-
isation or field who have earned respect by having high 
levels of competence. They have a strong amount of influ-
ence on individual attitudes toward strategies, which can 
be used to promote the scaling of the de- implementation Figure 1 Flow diagram.
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strategy. In raising awareness, carefully framing of the 
de- implementation strategy is important since de- im-
plementation can easily be interpreted as a cost- saving 
measure.

Resources
Resources are crucial for the scaling of de- implementa-
tion strategies. Financial resources are needed to execute 
the scaling plan, and the scaling team should have skilled 
members. These members should have required knowl-
edge of the external context, including the relevant regu-
lations. With this knowledge, financial and organisational 
barriers and facilitators can be addressed more effectively. 
In addition to financial and human resources, sufficient 
time is needed since scaling occurs slowly.

External context
Incentives for use
Incentives for use are drivers of the use of de- implemen-
tation strategies, in addition to advantages of the strategy; 
they include a reduction of LVC and improved patient 
outcomes. They can act on all levels: individual, organi-
sational and national. Examples of incentives are finan-
cial consequences, employment opportunities, regulatory 
arrangements, clinical guidelines, accreditation and scien-
tific opportunities. Incentives for de- implementation are 
often lacking, while the provision of LVC is stimulated by, 
for example, current payment systems. De- implementa-
tion could therefore result in a financial disadvantage in 
some cases, which is a barrier to scaling. Therefore, incen-
tives to reduce the amount of LVC and incentives for the 
use of de- implementation strategies should be added, 
while incentives for the use of LVC should be removed. 
Whether politicians and policymakers create or remove 
incentives is influenced by multiple factors. For example, 
the economic and political climate can drive the strategic 
priorities of politicians and influence budget choices.

Demands and interest
Scaling is facilitated by a demand for the de- implemen-
tation strategy. A demand can start with an urge for less 
LVC from within society. This urge could stimulate organ-
isations to look for ways to reduce the amount of LVC 
and could result in a demand for an effective de- imple-
mentation strategy. However, there are often conflicting 
demands in the case of de- implementation; there may 
be a simultaneous demand to keep providing LVC. This 
demand can come from all stakeholders, including 
patients, healthcare professionals, healthcare organisa-
tions, and the technology and pharmaceutical industry. 
All these stakeholders have their own interests, which 
may influence the demand for the provision of LVC. 
Additionally, even the availability of LVC can be a source 
of demand. Demands and interests are influenced by 
the perceptions of stakeholders. For example, hospitals 
could be interested in presenting themselves as providers 
of high- quality care. The common perception of high- 
quality care is more and innovative care, which could be A
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perceived as contrary to reducing LVC. The perceptions 
of patients also influence their demands. For example, 
patients could feel like they have the right to receive care, 
even if it is of low value, because they pay insurance fees. 

Therefore, reducing LVC could be perceived as a loss to 
patients.

De-implementation strategies
Relative advantage
An effective de- implementation strategy leads to a reduc-
tion in the amount of LVC provided. The advantage of 
de- implementation strategies is therefore a reduction 
in the level of LVC, which indirectly improves patient 
outcomes. The relative advantage of the de- implementa-
tion strategy is the perceived advantage of the reduction 
of the targeted LVC compared with the current situation. 
De- implementation is facilitated if the targeted LVC is 
replaced with an alternative because healthcare profes-
sionals prefer to offer patients something more than 
a wait- and- see approach. Additionally, alternative care 
should be appealing and should not require more time 
and effort than the original plan for care. The advantages 
of de- implementation strategies can be further increased 

 

 

De-implementation strategy
Relative advantage 

Feasibility

Scaling plan
Coordination

Raising awareness
Resources 

External context
Incentives for use

Demand and interest

Adopters
Adaptability

Project management

Figure 2 Domains and subdomains.

Table 3 Domains, subdomains and determinants of the scaling of de- implementation strategies

Domain Subdomain Determinants

1. Scaling plan Coordination  ► Responsible team with commitment
 ► Support
 ► Partnerships

Raising awareness  ► Media campaigns
 ► Professional and social networks
 ► Opinion leaders

Resources  ► Financial resources
 ► Sufficient time
 ► Skilled team members

2. External context Incentives for use  ► Political climate
 ► Economic climate
 ► Regulatory arrangements
 ► Payment system
 ► Clinical guidelines

Demands and interest  ► Demands of stakeholders
 ► Interest of stakeholders
 ► Public support

3. De- implementation strategy Relative advantage  ► Gains
 ► Investments
 ► Risks
 ► Evidence

Feasibility  ► Compatibility
 ► Adaptability
 ► Observability
 ► Trialability
 ► Complexity

4. Adopters Adaptability of the 
adopters

 ► Adopters’ characteristics
 ► Attitude toward strategy
 ► Governance
 ► Available resources

Project management  ► Accountability
 ► Plan, monitor, evaluate, feedback and adapt
 ► Clinical champions
 ► Internal partnerships
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by limiting the risk of failing and decreasing the required 
investments to conduct the strategies, such as costs and 
workload. Furthermore, the gains of the strategy should 
be relevant to patients, adopters and adopting organ-
isations. Examples of relevant gains for patients are 
an improved quality of life, better clinical outcomes, 
decreased burdens and favourable social outcomes, 
such as reassurance. Additional outcomes for healthcare 
professionals and organisations are higher- quality perfor-
mance and reduced costs or increased profits. In the case 
of partnerships, it helps if these parties also benefit from 
the strategy. The effects of the strategy must be substanti-
ated by evidence about improved outcomes. Evidence is 
frequently challenged in the case of de- implementation, 
even when guidelines state that the targeted care is of 
low value. Therefore, it is important that there is strong 
supporting evidence.

Feasibility
The feasibility of a de- implementation strategy is deter-
mined by its compatibility, adaptability, observability, trial-
ability and complexity. The goal of the strategy should be 
compatible with the existing values, beliefs, past expe-
riences and needs of potential adopters. Moreover, the 
influencing factors of providing LVC differ between 
hospitals and settings. Therefore, the local assessment of 
barriers and facilitators is essential, and strategies should 
be adapted according to these findings to fit the local 
needs and conditions. Adaptability provides the opportu-
nity to modify the overall strategy to fit these local barriers 
and facilitators; therefore, it is also an important feature. 
Feasibility is also increased if the effects of the strategy 
are easy to observe and monitor because insights into the 
progression of the strategy motivate adopters to continue, 
and unforeseen effects can be identified and acted upon. 
Trialability, that is, the ability to test a strategy on a small 
scale, lowers the initial investment and allows adaptors to 
experiment with the strategy. Finally, the implementation 
of the strategy should be simple. A complex strategy can 
be simplified by implementing it in a stepwise manner.

Adopter or adopting organisation
Adaptability
Adaptability is defined as an adopter’s or adopting organ-
isation’s capacity to change. It depends on the gover-
nance regarding change, the available resources and the 
adaptors’ openness to change. The organisation’s gover-
nance could stimulate de- implementation through rapid 
decision- making and flexibility. Furthermore, de- imple-
mentation requires sufficient financial, technical and 
human resources from the adopting organisations and 
the time of individual adopters. Openness to change 
includes the perceived need for change, and it is asso-
ciated with several adopter characteristics. Influencing 
characteristics are, for example, the adopter’s age and 
attitude toward the de- implementation strategy, including 
his or her trust, confidence, optimism, commitment and 
support regarding the proposed change. Moreover, the 

ease of de- implementation depends on past experiences 
with a particular LVC and how it was promoted during 
medical training. The belief of the advantage of a partic-
ular procedure will be greater if the professional was 
trained by someone who was confident about its advan-
tage. Consequently, the de- implementation of that proce-
dure will be more difficult. On the organisational level, 
openness to change depends on the relative balance of 
the opponents and supporters of the change. This can 
be influenced by engagement strategies within the organ-
isation. Collaborations between stakeholders at various 
levels within an organisation can help gain broad support 
for a de- implementation strategy.

Project management
Strategies must be embedded into organisations. This 
requires an accountable team composed of team members 
who have the authority to de- implement within their 
organisation. De- implementation is facilitated by a plan 
and strong team leadership. Similar to the scaling plan, 
partnering with local end- users in early stages helps make 
strategies compatible with the current way of working. In 
addition to healthcare professionals, patients are often 
also end- users of de- implementation strategies. Involving 
patients is crucial to overcome their resistance to de- im-
plementation. Furthermore, clinical champions who are 
enthusiasts of the strategy and are willing to promote and 
support it within their organisations should be selected. 
After implementation, continuous monitoring, evalua-
tion and adaptation of the de- implementation strategy 
are recommended. Monitoring the impact and frequent 
evaluations of the strategy can both increase and sustain 
its gains. Providing feedback to users motivates the use of 
the strategy and sustains a positive perception.

DISCUSSION
The SPREAD framework provides an overview of determi-
nants that could be targeted to facilitate the scaling of a 
de- implementation strategy. These determinants are clas-
sified into four domains: scaling plan, external context, 
de- implementation strategy and adopters. First, scaling 
plans need to be coordinated by a team. This team should 
organise partnerships, support adopters, raise awareness 
among potential adopters and gather resources. The 
external context preferably includes incentives for the 
use of a de- implementation strategy, whereas incentives 
for providing LVC should be removed. The use of de- im-
plementation strategies is also stimulated by the demand 
for and interest in de- implementation or a specific 
strategy. Furthermore, the use of a de- implementation 
strategy ideally leads to advantages over the current situ-
ation, and its implementation should be feasible. Last, 
whether adopters adopt a de- implementation strategy 
also depends on their adaptability and local project 
management. Experts have emphasised that while the 
determinants are country independent, they have impli-
cations that vary with context, culture and history.
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Comparison with literature
Recently, an article was published about a scale- up 
programme that aimed to reduce the prescription of 
potentially inappropriate medication at the emergency 
department.39 No new determinants were described; the 
authors confirmed with focus groups the importance of 
the creation of a learning community, the need for buy- in 
from stakeholders, the use of data, continuous moni-
toring and providing feedback, and the adaptability of 
the strategy components, such as site- specific education.

Our literature search returned only one article that 
explicitly discussed the role of patients in the scaling of 
innovations.40 Barber et al described the importance of 
patients’ support and the roles patients played during 
the scaling of a medical passport. Their findings were 
in accordance with the view of the de- implementation 
experts provided in the current study. They emphasised 
that patients are important stakeholders in LVC and 
that their support is crucial. By involving patients in the 
scale- up, support can be gained, and possible resistance 
can be overcome. The literature underlines this reasoning 
as well. For example, Augustsson et al identified patient 
determinants of the de- implementation of LVC, and the 
majority of these determinants acted as barriers.41 To 
overcome these barriers, Born et al suggested partnering 
with patients and patient organisation, which could build 
trust among patients and improve de- implementation 
strategies.42 We emphasise that in addition to being part-
ners, patients and patient organisations can also lead the 
scaling of a de- implementation strategy. Examples from 
several countries show that patient organisations can 
contribute to a reduction in the amount of LVC through 
the scaling of knowledge and tools that aim to increase 
shared decision- making.43

All determinants of the scaling of innovations also apply 
to de- implementation strategies, according to the experts; 
we expected this shared application due to the resem-
blance between innovations and de- implementation strat-
egies. The experts added several topics and determinants 
of de- implementation strategies to the framework, such 
as medical training, the presence of clear clinical guide-
lines, and patients’ perspectives and roles. These factors 
are likely to also influence the scaling of innovations, 
despite not being described as determinants in our liter-
ature selection. We hypothesise that the main difference 
for scaling lies in the implications and importance of the 
determinants rather than the determinants themselves. 
For example, we identified ‘compatibility with the values 
and beliefs of adopters’ as a determinant of both inno-
vations and de- implementation strategies. Some innova-
tions are additional treatment options that naturally meet 
the values of healthcare professionals because they are 
trained to do something for their patients.23 44 45 De- im-
plementation strategies often aim at ‘not doing’, which 
could seem to undermine professional integrity.46 This 
implies that de- implementation requires more attention 
and a different approach to meet the values and beliefs of 
healthcare professionals.

To our knowledge, this is the first determinant frame-
work for the scaling of de- implementation strategies. 
Previous frameworks and reviews have focused on either 
the de- implementation process or the scaling of innova-
tions or interventions.34 36 Our framework distinguishes 
itself from both types. Compared with determinant 
models on de- implementation, this framework adds 
topics such as a scaling plan and a coordination team 
responsible for the scaling and raising awareness among 
potential adopters.31 34 41 47 Compared with the litera-
ture on the scaling of innovations, for example, Rogers’ 
diffusion of innovations theory and the Consolidated 
Framework for Implementation Research, we have added 
several topics and nuanced the implications of the shared 
subdomains and determinants.18 21 For example, incen-
tives could be created to support the use of an innovation, 
such as a payment system that covers its costs.48 Incen-
tives are also facilitators for scaling de- implementation 
strategies. This framework adds the recommendation to 
also remove incentives for the use of LVC to support the 
scaling of de- implementation strategies. In addition, the 
potential conflicts in demands are addressed in this study. 
The scaling of innovations is facilitated by the demand 
for the innovation. In the case of scaling de- implementa-
tion strategies, a demand for an effective strategy also acts 
as a facilitator; however, there are also demands to keep 
providing LVC, for example, from the pharmaceutical 
industry. This complicates the scaling of de- implementa-
tion strategies.

Strengths and limitations
The methodology we applied to develop this determi-
nant framework has several strengths. This framework 
is a result of a systematic analysis of recent literature, as 
well as a critical review of de- implementation experts. 
The participating experts all have experience with the 
de- implementation of LVC and have a wide range of 
backgrounds and professions. Moreover, we included 
experts from multiple countries. There are, however, 
also limitations to consider. First, the Dutch experts were 
sampled from within our network because there are only 
a few people in the Netherlands who meet our criteria 
for de- implementation expertise. However, this is unlikely 
to have influenced the discussion between the experts 
because no sensitive topics were discussed. Furthermore, 
we included participants with a variety of backgrounds; 
however, for some professions, for example, hospital 
chief executive officers, we included only one person. 
However, some participants were collaborating closely 
with hospital boards and could therefore also reflect 
on institutional factors. In addition, there was an over- 
representation of experts from the Netherlands. Never-
theless, this framework is internationally relevant because 
the literature- based framework is based on international 
literature and all international experts agreed on the 
described determinants. The experts pointed out that 
the main difference between countries lies in the impli-
cations of the determinants rather than the determinants 
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themselves. Finally, the identified determinants were only 
reviewed and confirmed by de- implementation experts. 
Future empirical studies should validate the determinants 
of the scaling of de- implementation strategies.

CONCLUSION
The SPREAD framework describes the determinants 
of the scaling of de- implementation strategies. The 
determinants are classified into four domains: scaling 
plan, external context, de- implementation strategy and 
adopters. All the identified determinants relevant to 
scaling healthcare interventions are also relevant to the 
scaling of de- implementation strategies. The determi-
nants present opportunities for a variety of parties to 
move toward the successful scaling of de- implementation 
strategies. Future research should validate these determi-
nants of the scaling of de- implementation strategies.

Twitter Rudolf B Kool @tijnkool
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Additional file 1. Search strategy Embase and Pubmed 

Embase 

# Searches 

1 ((disseminat* or upscaling or scale up or scaling up or spread* or diffus*) and 

(knowledge or guideline or intervention or innovation or policy)).ti,ab,kw. and (((health 

or healthcare).ti,ab,kw. and (innovation* or improvement*).ti.) or (intervention* and 

(scale or scaling)).ti.) 

2 ((obsole* or (("not" or "no longer") adj (effective or essential or efficient)) or ineffective 

or uneffective) and ("health system" or healthcare or care or policy or policies or 

practice or technology or procedure* or treatment* or intervention* or "health 

services" or strateg* or "clinical use" or referral* or diagnosis or regulatory or approach 

or prescrib* or therap*)).mp. 

3 (low-value or overuse* or inappropriate or "old habits" or (overtest* or 

overdiagnos*)).mp. 

4 2 or 3 

5 (reduce or avoid or minimize* or discontinu* or minimis* or decreas* or stop or 

stopping or revers* or replace* or avert or "trim down" or (cut adj (down or back)) or 

substitute or decrement or ("de-implementation" or deimplementation or "do-not-do" 

or "deadopt*" or decommission*)).mp. 

6 (disseminat* or scaling or upscaling or scale up or scaling up or scale or spread* or 

diffus*).ti,ab,kw. 

7 (health or healthcare).mp. 

8 (innovation* or improvement* or intervention*).mp. 

9 4 and 5 and 6 and 7 and 8  

10 1 or 9 
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Pubmed 

# Query 

1 Search: (obsole*[tiab] OR ("not effective"[tiab] OR "not essential"[tiab] OR "not 

efficient"[tiab] OR "no longer effective"[tiab] OR "no longer essential"[tiab] OR "no 

longer efficient"[tiab) OR ineffective[tiab] OR uneffective[tiab]) AND ("health 

system"[tiab] OR healthcare[tiab] OR care[tiab] OR policy[tiab] OR policies[tiab] OR 

practice[tiab] OR technology[tiab] OR procedure*[tiab] OR treatment*[tiab] OR 

intervention*[tiab] OR "health services"[tiab] OR strateg*[tiab] OR "clinical use"[tiab] OR 

referral*[tiab] OR diagnosis[tiab] OR regulatory[tiab] OR approach[tiab] OR 

prescrib*[tiab] OR therap*[tiab]) 

2 Search: (low-value[tiab] OR overuse*[tiab] OR inappropriate[tiab] OR "old habits"[tiab]) 

OR (overtest*[tiab] OR overdiagnos*[tiab]) 

3 Search: (reduce[tiab] OR avoid[tiab] OR minimize*[tiab] OR discontinu*[tiab] OR 

minimis*[tiab] OR decreas*[tiab] OR stop[tiab] OR stopping[tiab] OR revers*[tiab] OR 

replace*[tiab] OR avert[tiab] OR "trim down"[tiab] OR ("cut down"[tiab] OR "cut 

back"[tiab]) OR substitute[tiab] OR decrement[tiab]) OR ("de-implementation"[tiab] OR 

deimplementation[tiab] OR "do-not-do"[tiab] OR "deadopt*"[tiab] OR 

decommission*[tiab]) 

4 Search: (disseminat*[tiab] OR scaling[tiab] OR upscaling[tiab] OR scale up[tiab] OR 

scaling up[tiab] OR scale[tiab] OR spread*[tiab] OR diffus*[tiab]) 

5 Search: (health[tiab] OR healthcare[tiab]) 

6 Search: (innovation*[tiab] OR improvement*[tiab] OR intervention*[tiab]) 

7 Search: #1 OR #2 

8 Search: #7 AND #3 AND #4 AND #5 AND #6 

9 Search: ((((disseminat* [tiab] OR upscaling [tiab] OR scale up [tiab] OR scaling up [tiab] 

OR spread* [tiab] OR diffus*[tiab]) AND (knowledge [tiab] OR guideline [tiab] OR 

intervention [tiab] OR innovation [tiab] OR policy [tiab])) AND (((health[tiab] OR 

healthcare[tiab]) AND (innovation*[ti] OR improvement*[ti])) OR (intervention*[ti] AND 

(scale[ti] OR scaling[ti]))))) 

10 Search: #9 AND #8 
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Additional file 2. Consolidated criteria for reporting qualitative studies (COREQ): 32-item checklist 

 

Domain 1: Research team and reflexivity 

Personal Characteristics 

1. Interviewer/facilitator. Which author/s conducted the interview or focus group? 

▪ DK and either RBK or SVD 

 

2. Credentials. What were the researcher’s credentials? E.g. PhD, MD 

▪ DK: MD and MSc, RBK: MD and PhD, SVD: PhD 

 

3. Occupation. What was their occupation at the time of the study? 

▪ DK, RBK and SVD are researchers 

 

4. Gender. Was the researcher male or female? 

▪ DK and SVD: female, RBK: male 

 

5. Experience and training. What experience or training did the researcher have? 

▪ SVD and RBK conducted and published multiple qualitative studies, as research 

leader as well as researcher. DK followed a course ‘Qualitative research methods and 
analysis’ and has experience with qualitative research. 

 

Relationship with participants 

6. Relationship established. Was a relationship established prior to study commencement? 

▪ Yes. There are only a few people in the Netherlands that meet our criteria for de-

implementation expertise. Therefore, we were obligated to recruit people from our 

network. 

   

7. Participant knowledge of the interviewer. What did the participants know about the 

researcher? e.g. personal goals, reasons for doing the research 

▪ Additional file 3 contains all the information the participants received before the 

focus group.  

 

8. Interviewer characteristics. What characteristics were reported about the 

interviewer/facilitator? e.g. Bias, assumptions, reasons and interests in the research topic 

▪ The interviewers were performing several studies on reducing low-value care.  

 

Domain 2: study design 

Theoretical framework 
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9. Methodological orientation and Theory. What methodological orientation was stated to 

underpin the study? e.g. grounded theory, discourse analysis, ethnography, phenomenology, 

content analysis. 

▪ The focus groups were part of a mix method study. First we performed an integrative 

review to develop a literature-based framework. The codebook conducted for the 

literature-based framework was used for deductive coding of the transcripts of the 

focus groups. 

 

Participant selection 

10. Sampling. How were participants selected? e.g. purposive, convenience, consecutive, 

snowball 

▪ We used purposive sampling to select participants. 

 

11. Method of approach. How were participants approached? e.g. face-to-face, telephone, mail, 

email 

▪ Participants were invited by e-mail. 

 

12. Sample size. How many participants were in the study? 

▪ Seventeen experts participated in our focus groups. 

 

13. Non-participation How many people refused to participate or dropped out? Reasons? 

▪ One expert accepted the invitation, but did not show. He did not provide a reason. 

Two experts did not accept our invitation.  One because of other obligations and the 

other because she did not met our criteria for de-implementation expertise. They 

spontaneously suggested a colleague with a similar background. We invited the 

suggested colleague, and they both participated.  

Setting 

14. Setting of data collection. Where was the data collected? e.g. home, clinic, workplace 

▪ Due to the COVID-19 pandemic, the focus groups took place digitally. 

 

15. Presence of non-participants. Was anyone else present besides the participants and 

researchers? 

▪ No. 

 

16. Description of sample. What are the important characteristics of the sample? e.g. 

demographic data, date 

▪ Characteristics of the participating experts are presented in additional file 6. 

Data collection 

17. Interview guide. Were questions, prompts, guides provided by the authors? Was it pilot 

tested? 
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▪ The main questions were provided to the participant prior to the focus group 

meeting, see additional file 2. The interview guide was discussed with other 

researchers, but it was not tested.  

 

18. Repeat interviews. Were repeat interviews carried out? If yes, how many? 

▪ No.  

 

19. Audio/visual recording Did the research use audio or visual recording to collect the data? 

▪ The focus groups were audio recorded. 

 

20. Field notes. Were field notes made during and/or after the interview or focus group? 

▪ Yes. 

 

21. Duration. What was the duration of the interviews or focus group? 

▪ 53-57 minutes.  

 

22. Data saturation. Was data saturation discussed? 

▪ Yes. 

 

23. Transcripts returned. Were transcripts returned to participants for comment and/or 

correction? 

▪ No. 

 

Domain 3: analysis and findings 

Data analysis 

24. Number of data coders. How many data coders coded the data? 

▪ Initial coding was performed by DK and checked by either RBK or SVD. 

 

25. Description of the coding tree. Did authors provide a description of the coding tree? 

▪ Yes, see additional file 3. 

 

26. Derivation of themes. Were themes identified in advance or derived from the data? 

▪ The focus groups were part of a mix method study. First we performed an integrative 

review to develop a literature-based framework. The codebook conducted for the 

literature-based framework was used as the basis for the coding. See additional file 

3. 

 

27. Software. What software, if applicable, was used to manage the data? 

▪ ATLAS.ti. 

 

28. Participant checking. Did participants provide feedback on the findings? 

▪ No. 
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Reporting 

29. Quotations presented. Were participant quotations presented to illustrate the themes / 

findings? Was each quotation identified? e.g. participant number. 

▪ There are no quotations presented in the main article.  

 

30. Data and findings consistent. Was there consistency between the data presented and the 

findings? 

▪ Yes. 

 

31. Clarity of major themes. Were major themes clearly presented in the findings? 

▪ Yes. 

 

32. Clarity of minor themes. Is there a description of diverse cases or discussion of minor 

themes? 

▪ Yes. 
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Additional file 3. Preparation focus groups 

 

Summary of influencing factors in the dissemination of innovation 

We have search the existing literature for factors the influence the dissemination of de-

implementation interventions. Unfortunately we did not find any. Therefore we changed our scope 

to influencing factors of the spread of all kinds of innovations and interventions.  

Methods 

We have searched MEDLINE and Embase for articles between 1995 and December 2020. Articles on 

dissemination of innovations or interventions in healthcare in OECD member countries were 

included. We excluded articles that aimed quality improvement in a specific organization. We did a 

full-text screening on 88 articles, in which relevant text passages were highlighted in all parts of the 

included articles. Passages were selected and marked if they contained information about factors or 

processes that influence dissemination. We did a qualitative analysis on the extracted text passages: 

we have coded all factors that influenced the dissemination of an innovation or intervention, and 

identified themes and subthemes. These steps were iteratively evaluated in group meetings with the 

all authors. 

The result 

This resulted in a framework of influencing factors. All factors are categorized into four themes, 

which can be found in the table on the next page. You’ll find a description of these factors on the 

following pages.  

 

Expert group meeting  

During the meeting, we will discuss the influencing factors, as presented in the table. We will focus 

on two main questions:   

1. Do all factors that are described in the framework also influence the dissemination of de-

implementation interventions?  

 

2. Is this conceptual framework lacking any factors that influence the dissemination of de-

implementation?  
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Table: influencing factors of the dissemination of innovations.  

 THEME SUBTHEME INFLUENCING FACTORS 

    

1. Strategy Ownership - Responsible team with commitment 

   - Dissemination plan 

   - Partnerships 

    

  Reach of adopters - Mass media campaigns 

   - Social networks 

   - Champions and opinion leaders  

- Homophily (peer to peer learning) 

    

    

  Resources - Financial resources 

   - Skilled team members with knowledge of national context 

- Sufficient time 

    

    

2. External context Incentives for use - Political and economic alignment 

   - Regulatory arrangements 

   - Adequate payment system 

   - Economic climate 

    

  General needs and interest - General interest or need for a product 

   - Public support 

 

    

3. Innovation Relative advantage - Gain;  relevant to performance, financial advantage,  

perceived benefit 

   - Investments;  costs and workload 

   - Risks 

   - Efficacy 

   - Evidence 

    

  Feasibility - Compatible with: values and believes,  local context, past 

experiences, and needs of potential adopters 

   - Reinvention 

   - Observability 

   - Trialability 

   - Complexity 

    

    

4. Adopters Adaptability of the adopters - Governance;  flexibility,  fast-decision making and support  

   - Available resources; financial, technical and human 

   - Openness to change;  need for change 

   - Adopters characteristics;  age, attitude 

   - Partnerships 

    

  Project management - Accountability 

   - Leadership 

   - Plan, do, monitor, evaluate, adapt  

   - Provide feedback 

   - Opinion leaders and champions 
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Description of the factors within the themes and subthemes 

Strategy 

Ownership 

Someone or a team should be responsible for the dissemination of the innovation. This team should 

make a plan to disseminate the innovation, and partner with stakeholders and the potential 

adopters. Which stakeholders depend on the innovation, they could be from multiple disciplines, and 

from provincial or national organizations. Partnerships preferably start in the developmental stage of 

the innovation or when the innovation is prepared for dissemination. The team should provide 

support to the adopters, including implementation training and technology support with benchmark 

data. This allows practices and local teams to target areas for improvement and monitor the effects 

on patient outcomes. Support can also be accomplished by facilitating a learning community. Such 

communities can exchange experiences, knowledge and insights about the innovation, 

implementation and adoption.  

Reach of adopters 

Potential adopters have to be made aware of the innovation. Ways to reach potential adopters are 

the use of mass media campaigns and social networks. Mass media campaigns spread knowledge 

fast and they could shorten the time between awareness and use. Social networks can also be 

addressed to create awareness. The social network of the dissemination team can be nurtured by the 

use of champions and opinion leaders (enthusiasts of the innovation), and by use of the networks of 

the engaged stakeholders. In reaching potential adopters, it should be taken into account that peer 

to peer learning is more effective than innovators promoting their own innovation. This underlines 

the importance of opinion leaders in the dissemination strategy. Opinion leaders are persons within 

an organization or field, who earned respect by high competence. They have strong influence on 

individual attitudes towards the innovation, which can be used in advantage of the dissemination of 

the innovation.  

Resources 

Resources are necessary for the dissemination of innovations. Financial resources are needed to 

execute the dissemination strategy, and the dissemination team should have skilled members. These 

members need to have knowledge of the external context in which the innovation is disseminated, 

with the current regulatory arrangements. With this knowledge, financial and organizational barriers 

and facilitators can be addressed more effectively. Dissemination occurs slowly, therefore sufficient 

time to disseminate is needed. 

 

External context 

Incentives for use 

Incentives are drivers for the use of an innovation, on top of the advantage of the innovation itself. 

They can act on an individual and organizational level. Incentives for use can, for example, be 

induced by political activities. Politicians and policy-makers could stimulate the use of an innovation 

by making facilitating regulatory arrangements, such as a payment system that covers the cost of 

the innovation. The willingness to create such incentives can be influenced by multiple factors. For 

example, the economic climate can drive strategic priorities of politicians and influence choices for 

budgeting.  
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General needs and interests 

Dissemination is eased by a general demand for the innovation. A demand can start by an urge for 

change from within the society. This urge combined with public support could stimulate 

organizations to look for ways to achieve the change,  and eventually, result in a demand for a 

specific innovation that facilitates the change. 

 

Innovation 

Relative advantage 

Relative advantage is the perceived advantage of the innovation, compared to the situation without 

it. Not only should there be an advantage for patients, but also for the adopters, and/or the 

adaptors’ organization. Sometimes it helps if even third parties advantage from it. The limitation of 

necessary investments, such as costs and workload, and the risk of failing, will increase the relative 

advantage further. The gains should be relevant to the adopter or the adopting organization. The 

innovation could for example increase the adaptors’ performance or be financially beneficial by 
reducing costs or increasing profit. The effects of the innovation should be substantiated with 

evidence about improved outcomes without being a risk to patients.  

Feasibility 

The feasibility of the innovation is determined by its compatibility, observability, trialability and 

complexity. The innovation should be compatible with the existing values, beliefs, past experiences, 

and needs of potential adopters. Since organizations differ, it is necessary that the innovation can be 

modified by the adopters to fit with local needs and conditions. This reinvention should be allowed 

and supported. Moreover, the effects of the innovation should be easily observed and monitored; 

insights into the progression motivates the adopters to continue. This way, adopters can also act on 

unforeseen results. Trialability, the ability to test the innovation on a small scale, lowers the initial 

investment in the innovation and allows the adaptors to experiment. Lastly, the innovation should be 

relatively simple. A complex innovation could be simplified by implementing it in a stepwise manner.  

 

Adopter or adopting organization 

Adaptability 

Adaptability is the adopter’s or adopting organization’s capacity to change. It depends on the 
governance regarding the change implementation, the available resources and the adaptors’ 
openness to change. The organization’s governance can be supportive towards innovations, and 
stimulating implementation by showing flexibility and fast decision-making. Furthermore, sufficient 

financial, technical and human resources are needed for the implementation. Openness to change 

includes the perceived need for change and it is associated with several of the adopter’s 
characteristics. Influencing characteristics are for example the adopter’s age and attitude towards 
the innovation, including confidence, optimism, commitment and support to the proposed change. 

On an organization level, openness to change depends on the relative balance of opponents and 

supports of the change. This can be influenced with engagement strategies within the organization. 

Partnerships with people of different levels within the organization can help to gain broad support of 

the innovation.  

Project management 

The key is to fit the innovation into the organization. This requires someone or a team that is 
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accountable for this implementation project. An implementation plan and strong leadership of this 

team can facilitate the implementation. Partnering with end-users in early stages helps to make the 

innovation compatible with the current way of working. Furthermore, one should nurture the social 

system of the organization with opinion leaders and champions and make use of their strong 

influence on individual attitudes towards an innovation. After implementation, continuously 

monitoring, evaluating and adapting is recommended. Monitor the impact and frequently evaluate 

the innovation to increase and sustain the gains. Provide feedback to the users to motivate the use 

of the innovation and sustain their positive perception. 
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Additional file 4. Interview topic guide for focus groups 

 

Introduction 

- Confirm consent 

 

- Introduction of researchers and participants, including: name, current employment and de-

implementation expertise 

 

- Study background, aim and purpose of the focus group  

 

- Establish ground rules: cameras on, everyone unmute and respond freely to each other 

 

Framework 

- Room for questions of the participants about the framework 

  

- Discussing first thoughts and general comments on the framework 

 

- Discussing influencing factors per theme: strategy, external context, innovation, adopters 

o Do all factors that are described in [theme] also influence the dissemination of de-

implementation interventions? 

o Is [theme] lacking any factors that influence the dissemination of de-

implementation?  

o Are there factors are described in [theme], that should be more explicitly described?  

 

- Encourage discussion by asking the participants to respond on each other   

 

- Participants are asked for clarification if necessary 

 

Conclusion 

- Summary of main findings by researcher and opportunity for participants to respond 

 

- Each participant is asked to provide a last comment or statement 
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AUTHOR AIM METHOD COUNTRY* 

BARBER, 2019 
(34) 

To ascertain how diffusion of an innovation, My Medication 

Passport, occurred and the roles played by patients in it 

Case study United Kingdom 

BARNETT, 2011 
(43) 

To explore innovators' experiences of the barriers to and 

facilitators of the implementation and diffusion of healthcare 

service innovations 

Qualitative study United Kingdom 

BEN CHARIFF, 
2020 (44) 

To explore scalability assessment among primary care 

innovators to evaluate their preparedness for scaling up 

Cross-sectional 

survey 

Canada 

BENSON, 2019 
(45) 

To develop a set of user-reported measures to help understand 

how and why healthcare innovations spread 

Perspective N/A 

BERWICK, 2003 
(46) 

To explore the wider literature and theory of the dissemination 

of innovation to shed light on the specific case of health care 

Perspective N/A 

CARPENTER, 2018 
(47) 

To study the use of a learning community model to foster the 

adoption of health care innovations 

Mixed methods 

evaluation 

United States 

CÔTÉ-BOILEAU, 
2019 (48) 

To improve our understanding of the spread, sustainability and 

scale-up of healthcare innovations 

Scoping review N/A 

CROW, 2006 (49) N/A Perspective N/A 

DEARING, 2018 
(17) 

To identify the parameters of diffusion processes Perspective N/A 

DEARING, 2010 
(50) 

To describe design activities that can be applied and combined 

for the purpose of spreading effective cancer communication 

innovations 

Perspective N/A 

DENGLER, 2020 
(51) 

To discuss the contemporary challenges of the safe 

implementation and dissemination of new innovations and call 

on colleagues to engage in this field 

Perspective N/A 

FAGAN, 2019 (52) To recommend ways to further advance the scaling up of 

evidence-based interventions to improve public health and 

well-being at the population level 

Perspective United States 

GARDNER, 2010 
(53) 

To identify the factors influencing the uptake and 

establishment of continuous quality improvement processes 

into services 

Case study Australia 

GREENHALGH, 
2004 (54) 

To summarize the findings of a systematic literature review of 

the diffusion of service innovations 

Systematic review N/A 

GREILICH, 2018 
(55) 

To describe a systematic approach to diffusion within 

perioperative medicine 

Case study United States 

HADER, 2007 (56) To understand why doctors did or did not implement 

innovations such as guidelines 

Qualitative study Canada 

HARPER, 2020 
(57) 

To investigate whether an intervention could be successfully 

adapted and scaled to other practice settings 

Implementation 

study 

United States 

HAYES, 2018 (58) To developed a practical model—the Highly Adoptable 

Improvement (HAI) Model—and supporting tools 

Delphi method United States 

and Canada 

HENDY, 2013 (59) To explore the gaps among evidence, management practices 

and the adoption of innovations 

Longitudinal study United Kingdom 

JIPPES, 2010 (60) To examine the effects of a Teach-the-Teacher training course 

versus the effect that the structure of the social network has 

on the adoptive behavior of health care professionals 

Controlled trail Netherlands 

JONES, 2020 (61) To examine the potential for broader scale-up and 

dissemination of project HEAL using tools, models, and 

methodologies from a National Institutes of Health training 

program 

 

Case study United States 
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KELLEY, 2020 (42) To identify areas for health system improvement to promote 

the integration of innovative digital health technologies 

developed by small- and medium-sized enterprises 

Qualitative Case 

Study 

Canada 

LEE, 2020 (62) To obtain reflections from policy-makers on their experience of 

scaling up public health interventions 

Qualitative study Australia 

LEEMAN, 2020 
(63) 

To describe a phased approach used to scale‐up the complex, 
nurse‐developed Connect‐Home intervention across multiple 
settings 

Perspective N/A 

LORUSSO, 2020 
(64) 

To evaluate diffusion and gather feedback regarding staff 

perceptions of barriers to the uptake and effectiveness of 

multisensory environments 

Qualitative study United States 

LUZ, 2020 (65) To develop and test the relationship between champions’ 
personal social network structural and relational characteristics 

and innovation‐project spread 

Cross sectional 

study 

Israel 

MARSHALL, 2020 
(66) 

To present an in-depth exploration of the structural factors 

impacting practitioner experiences of managing HCV treatment 

and to shed light on how practitioners have chosen to respond 

to implementation challenges 

Qualitative study Australia 

MASSO, 2016 (67) To describe how the results and lessons learned from 

evaluating a program were used to develop a conceptual 

framework for determining how to scale up innovations 

Mixed method 

 

Australia 

MCGINTY, 2020 
(68) 

To describe a model for the coordinated deployment of 

numerous strategies to simultaneously implement multiple 

evidence-based interventions in vulnerable populations 

Perspective N/A 

MCKINLAY, 2012 
(69) 

To describe six stages in the diffusion of retail clinics and 

consider sociopolitical influences that facilitate and impede 

their emerging potential 

Case study United States 

MILAT, 2015 (70) To synthesize evidence on scaling up public health 

interventions into population-wide policy and practice and 

identify key success factors and barriers to the effective scale 

up of public health interventions 

Literature review N/A 

MILAT, 2012 (71) To examine the perspectives of researchers and policy-makers 

regarding the concepts of ‘scaling up’ and ‘scalability’, to 
generate an agreed-upon definition of ‘scalability’ and to 
identify intervention and research design factors perceived to 

increase the potential for interventions to be ‘scaled up’ 

Delphi study Australia 

MOROZ, 2020 
(72) 

To identify the key factors involved in the spread and scale-up 

of a successful regional eConsult model 

Qualitative study Canada 

NGUYEN, 2019 
(73) 

To better understand the available evidence on the scale-up of 

normative change interventions for adolescent and youth 

reproductive health 

Literature review N/A 

ONO, 2018 (74) To identify the critical features of emerging health care 

extensions and the role they may play in diffusing other 

practice innovations and sustaining primary care 

Mix method United States 

OVRETVEIT, 2017 
(75) 

To encourage more research into effective approaches to 

scaling up, to share some of the practical lessons from the 

authors’ experience with improvers, and to give selected 

references and resources that are useful for scale-up programs 

and research 

Perspective N/A 

RHODES, 2020 
(76) 

To examine the implementation process of an evidence-based 

community-level intervention designed to increase HIV and STI 

prevention behaviors 

Qualitative study United States 
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SCHRIJVERS, 2003 
(77) 

To search for the quickest way to disseminate health care 

innovation 

Qualitative study 

 

Netherlands 

SCOTT, 2008 (78) To determine which factors are associated with physicians' 

intention to use and actual usage of the Healthy Heart Kit. 

Cross sectional 

survey 

Canada 

SOUNDERAJA, 
2020 (79) 

To characterize the spread and use of the concept of 

‘disruptive innovation’ within the healthcare sector 

Systematic review N/A 

SUTHER, 2004 
(80) 

To assess whether primary care providers’ perceptions of 
genomic medicine as an innovation influence their likelihood of 

adopting this innovation into primary care 

Cross sectional 

survey 

United States 

WILLIS, 2016 (81) To increase the understanding of how and under what 

conditions complex public health interventions may be scaled 

up. 

 

Realist syntheses N/A 

*Only for studies with empirical data. N/A: not applicable. 
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Additional file 6. Conclusion of focus groups 

 Focus group 1 Focus group 2 Focus group 3 Focus group 4 

Dissemination 

strategy 

    

Coordination  - There should be someone who takes the 

responsibility for de-implementation of 

low-value care 

 

- Patient organizations could be owners of 

a de-implementation intervention. 

 

- Patient organizations could promote the 

idea of de-implementation. 

 

- It is more difficult to drive the de-

implementation, if one was once the 

promotor of care that is now target for de-

implementation.  

- Health insurance providers could lead the 

reduction of low-value care.  

 

- Professional associations have a 

responsibility to prioritize the de-

implemention of low-value care.   

 

- De-implementation should be made as 

easy as possible for the adopters. 

- The dissemination of de-

implementation interventions can be 

facilitated by partnering with 

platforms that have a wide reach of 

adopters and power to stimulate the 

use of the intervention. 

- It is not only ownership, but also partnership and 

sharing these responsibilities. 

 

- It is an advantage to have partnerships between 

the de-implementation intervention designers, 

researchers, and organizations who are not 

necessarily research-oriented. 

 

- Partner with those who have power and active 

members in those regions you want to disseminate 

the de-implementation intervention. 

 

- Co-sharing workload is also like a partnership, but 

we are trying create networks with different 

experts.  

 

- Partnerships are an opportunity to also involve the 

patients in the strategy part. 

 

- Partner with organisations that could create 

incentives, for example accreditation organisations.  

 

Raising awareness - It is important who the messenger is. 

 

- The use of mass media could also have 

negative consequences, as de-

implementation could easily be interpreted 

as a cost saving measure. 

 

- Professional networks are even more 

important for healthcare professionals 

than social networks. 

 

- Social networks, including online social 

networks, could be important to reach 

patients. 

 

- It is more difficult to find a healthcare 

professional who wants to be an opinion 

leader for de-implementation interventions 

than for innovations. 

  

Resources 

 

 

 - It takes time and money to disseminate 

de-implementation interventions. 
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External context     

Incentives for use 

 

- There are currently financial incentives 

that encourage the provision low-value 

care. These can be direct, but also more 

indirect, e.g. keep a device in service 

because it is not yet written off 

- Besides adding incentives for de-

implementation, incentive for low-value 

care should also be removed.  

 

- There are currently financial incentives 

that make providing low-value care 

profitable.  

 

- Not only could de-implementation lead to 

a decrease in profit, but it could also 

jeopardize one’s employment.  

 

- Scientifically, de-implementation is valued 

less than innovation. 

 

- Dissemination of de-implementation 

interventions can be facilitated by letting 

patients pay for inappropriate care. 

 

- The national implementation agenda: that 

you  force a hospital to choose a certain 

number of choices, “you just have to get 
started with this”. People may not like that, 

but then it has to happen and then it 

happens, because it has to. 

 

- Medical guidelines facilitate in providing 

appropriate care. 

 

- Each type of low-value care has its own 

incentives. 

 

- Besides adding incentives for de-

implementation, incentive for low-

value care should also be removed. 

 

- Medical guidelines facilitate in 

providing appropriate care, but there 

are not sufficient to accomplish de-

implementation of low-value care. 

 
 

- The national implementation agenda: that you  

force a hospital to choose a certain number of 

choices, “you just have to get started with this”. 
People may not like that, but then it has to happen 

and then it happens, because it has to. 

 

- Accreditation can be used as an incentive for the 

use of de-implementation interventions. 

Demands and 

interests 

 

- A demand for low-value care  can come 

from different stakeholders, e.g. patients 

and healthcare professionals. 

 

- A demand for low-value care can arise 

from a desired clinical outcome, but also 

from perceptions and assumptions.  

 

- Availability of low-value care is a source 

of demand.  

 

- The medical and pharmaceutical industry 

also have interests, and could propagate 

- Demand and interests are influenced by 

the perception of stakeholders.  

 

- Exceptional care is perceived as more and 

better.  

 

- Each hospital creates its own innovations 

and interventions, and rarely adopt existing 

interventions.  

 

-Implementation is perceived as 

improvement and is therefore more 

exciting and superior. De-implementation 

- Patients are an important 

stakeholder concerning low-value 

care.  

 

-Implementation is perceived as 

improvement and is therefore more 

exciting and superior. De-

implementation is more difficult, 

because it requires discipline and 

regulation. 

- The medical and pharmaceutical industry also 

have their interests, and they could propagate 

conflicting messages. 
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conflicting messages. 

 

- There is a discrepancy between the 

economic climate and the political climate 

in the Netherlands. Governmental 

organizations are focusing on limiting 

healthcare costs, while the general public 

thinks we should spend more on 

healthcare. 

 

- Patients are an important stakeholder 

concerning low-value care. 

 

- Include all stakeholders, also the ones 

that could disadvantage from the de-

implementation intervention. 

 

- Pay attention to all interest in the 

healthcare sector. 

 

is more difficult, because it requires 

discipline and regulation. 

 

- Patient could perceive low-value care as 

their right, because they pay for health 

insurance.  

De-

implementation 

intervention 

    

Relative 

advantage 

- De-implementation could feel like a loss 

for patients. 

 

- Examples of patient relevant factors are: 

burden for patients, quality of life, clinical 

outcomes and reassurance. 

 

- De-implementation is easier, if there is an 

alternative of the particular low-value care 

other than ‘wait and see’.   
 

- The alternative should be equally 

appealing as the targeted low-value care, 

for both patients and healthcare 

professionals. This depends on factors as 

quality, clinical outcomes, social outcomes 

e.g. reassurance, burden and complexity.  

 

- De-implementation is difficult if the 

alternative takes more time and effort 

than providing low-value care. 

 

 - De-implementation is easier, if 

there is an alternative of the 

particular low-value care other than 

‘wait and see’.   
 

- De-implementation is easier, if 

there is an alternative for low-value 

care, because healthcare 

professionals want to offer patients 

something. 

 

- De-implementation could feel like a 

loss for patients, therefore adequate 

patient education is essential.  

 

- Evidence showing that care is of 

low-value is always challenged, even 

if it is stated in guidelines.   

 

- Cognitive dissonance is an 

explanation for the fact that evidence 

has to be stronger in case of de-

implementation:  One reduces the 

- Symbolic value of the innovation: it is not cool 

enough or it does not appeal to the structure or the 

status-system. 

 

- Consider to replace low-value care with 

something, because to stop something is more 

difficult than to start something new.  
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evidence if it is not in accordance to 

their own observations.  

  

Feasibility  - Each hospital has its own barriers. 

Preferably an intervention is adaptable and 

able to target these different barriers.  

 

 

- Low-value care is a multifactorial 

problem. It is important to keep 

paying attention to the factors that 

are not targeted by the intervention 

during its dissemination.  

 

 

Adopters     

Adaptability of  

adopters 

- The choices healthcare professionals 

make are influences by how they are 

trained and by whom.  

 

- Whether change of routines is possible, 

partly depends on the organization’s 

culture. 

   

- Adopters need authority to change, to 

have the opportunity to change.  
 

- De-implementation requires time and 

money of the adopters and adopter’s 
organization. 

 

- Patients could also be owner of a de-

implementation intervention, yet there is a 

hierarchical difference. 

 

- Shared-decision making is important for 

de-implementation, but it requires time.  

 

- Patient education, tools and clinical 

decision support are useful for de-

implementation   

 

- It requires effort to convince patients that 

reducing low-value care is in their interest, 

because de-implementation could feel like 

a loss to them.   

- Focus also on younger doctors and 

medical training, since de-implementation 

can be more difficult for healthcare 

professionals who are practicing longer. 

They could experience a de-

implementation as if they did something 

wrong for years.  

 

- It requires more intrinsic motivation to 

adopt an intervention than execute your 

own.  

 

 

- Providing low-value care is taught in 

medical training.  

 

- Locale routines determine how 

healthcare professionals work.  

 

- De-implementation requires local 

support.  

 

- Defensive medicine, e.g. fear of 

claims or missing a sever diagnosis, is 

responsible for inappropriate care.  

 

- Healthcare professionals need skills 

to offer patients no tests or 

treatment. 

 

- De-implementation needs to meet 

the ethics and values of healthcare 

professionals. 

- Where healthcare professionals are trained 

influences the ease of de-implementation. 

 

- Younger doctors are frequently more open to de-

implementation.  

 

- Healthcare professionals are action-oriented 

individuals. Therefore individuals may be less 

receptive to a de-implementation intervention. 

 

- We tend to be more afraid of not doing things 

than over-doing things. The weight of doing 

something new and having a negative outcome is 

still better than the weight of not doing anything 

and having that same negative outcome. So the 

action of doing something is always perceived as 

better than not-doing. 

 

- You need to have trust with your organization to 

do a change. It’s not only the confidence to the 
product, but also trust with your organization to do 

something different, you have to trust the data, 

trust the leadership and trust that they will put the 

patients safety first. 

 

- The historical trajectory is a factor, because in the 

organization that is used to do these kinds of 

changes it is easier than others. 

Project 

management 

   - Any type of feedback from the patients or the 

system would promote the behavior change. 
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