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Abstract 

Background: Achieving widespread adoption of innovations across health systems remains a challenge. Past efforts 
have focused on identifying and classifying strategies to actively support innovation spread (replicating an innovation 
across sites), but we lack an understanding about the mechanisms which such strategies draw on to deliver successful 
spread outcomes. There is also no established methodology to identify core strategies or mechanisms which could be 
replicated with fidelity in new contexts when spreading innovations. We aimed to understand which strategies and 
mechanisms are connected with successful spread using the case of a national medicines optimisation programme in 
England.

Methods: The study applied a comparative mixed-method case study approach. We compared spread activity in 
15 Academic Health Science Networks (AHSN) in England, applied to one innovation case, Transfers of Care Around 
Medicines (TCAM). We followed two methodological steps: (1) qualitative thematic analysis of primary data collected 
from 18 interviews with AHSN staff members to identify the strategies and mechanisms and related contextual deter-
minants and (2) Qualitative Comparative Analysis (QCA) combining secondary quantitative data on spread outcome 
and qualitative themes from step 1 to identify the core strategies and mechanisms.

Results: We identified six common spread strategy-mechanism constructs that AHSNs applied to spread the TCAM 
national spread programme: (1) the unique intermediary position of the AHSN as “honest broker” and local network-
ing organisation, (2) the right capacity and position of the spread facilitator, (3) an intersectoral and integrated stake-
holder engagement approach, (4) the dynamic marriage of the innovation with local health and care system needs 
and characteristics, (5) the generation of local evidence, and (6) the timing of TCAM. The QCA resulted in the core 
strategy/mechanism of a timely start into the national spread programme in combination with the employment of a 
local, senior pharmacist as an AHSN spread facilitator.

Conclusions: By qualitatively comparing experiences of spreading one innovation across different contexts, we 
identified common strategies, causal mechanisms, and contextual determinants. The QCA identified one core 
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Contributions to the literature

– We know what strategies support the spread of innova-
tions across health systems, but we do not know much 
about the mechanisms which such strategies draw on 
to deliver successful spread outcomes.

– Spread success has been linked to replicating core 
components of an innovation or strategy, but there is 
no established approach to determine the core compo-
nents.

– By comparing the experiences of spreading one inno-
vation across different contexts, we identified common 
strategies/mechanisms and pre-conditional and medi-
ating contextual determinants to inform the tailoring of 
spread activity.

– The  Qualitative Comparative Analysis identified one 
core combination of two  strategies/mechanisms to be 
prioritised when replicating TCAM/similar innova-
tions.

Background
Achieving widespread adoption of innovations in health 
and social care systems remains a challenge [1]. While 
some innovations seem to find their way across a sys-
tem almost organically, many are stuck in a state of pilot 
implementation, are only ever used by one or a few sites, 
and fail to replicate in other sites [1–3]. This replication 
problem is grounded in a mismatch of a complex inno-
vation and a complex implementation context which 
can differ widely between implementation sites and is 
also subject to dynamic changes over time [1, 4, 5]. This 
highlights the need for strategies to actively facilitate the 
widespread adoption of innovations in different sites [1, 
5, 6].

The concept of spreading innovations has been 
described as under-theorised and lacking a commonly 
accepted definition [7–9]. The term spread is often 
used interchangeably with scale-up, diffusion, or dis-
semination [7, 8, 10, 11]. We are defining spread in this 
study as an active and planned process to replicate and 
achieve the adoption of an innovation in several sites or 
organisations for the benefit of a larger population [12]. 
We understand spread to encompass both the active 

system-level diffusion across adopting organisations/sites 
and localised, organisational implementation processes 
within such organisations/sites [3, 8, 13].

Strategies have been defined in the implementation 
science field as “methods or techniques used to improve 
adoption, implementation, sustainment, and scale-up of 
interventions” [14 , p.2]. In this study, we are focusing on 
strategies used to achieve spread. There has been a lot of 
work to describe and categorise strategies in implemen-
tation science. For example, the seminal Expert Recom-
mendations for Implementing Change (ERIC) project has 
identified 73 different strategies in nine clusters encom-
passing engaging consumers, developing stakeholder 
relationships, using evaluative and iterative strategies, 
financial strategies, changing infrastructure, adaptation 
and tailoring to the context, providing interactive assis-
tance, and training and educating stakeholders [15–17]. 
Such taxonomies have helped consolidate our under-
standing of what strategies are used. However, most stud-
ies on spread efforts are descriptive, and there is a lack 
of evidence explaining how a strategy leads to successful 
spread [8, 14], and a paucity of comparative studies seek-
ing to identify strategies which might be more effective in 
leading to successful spread [8, 18, 19].

Against this backdrop, one way forward in determin-
ing how certain strategies lead to successful outcomes 
involves focussing on the underlying functions or causal 
mechanisms of strategies, alongside the interaction of 
those strategies with the specific context in which they 
are applied [8, 14, 20]. Mechanisms have been defined 
by Lewis et  al. as a “process or event through which 
an implementation strategy operates to affect desired 
implementation outcomes” ([21] , p.2). While we have 
a good theoretical understanding of which mechanisms 
are underlying strategies, in practice which mechanisms 
are activated and lead to an implementation outcome 
depends on the context, including the (type of ) innova-
tion [20, 22]. Lewis and colleagues highlight that there 
is a need for conceptual clarity and methodological 
advancements in mechanism-focused implementation 
research. As such, they encourage the use of qualitative 
methods to advance our understanding of causal mecha-
nisms beyond the more descriptive approach adopted by 
many studies in this field [21].

combination of two strategies/mechanisms. The identification of core strategies/mechanisms and common pre-con-
ditional and mediating contextual determinants of a specific innovation offers spread facilitators and implementers a 
priority list for tailoring spread activities.

Keywords: Spread, Innovation, Strategies, Mechanism, Function, Core components, Medicines, Qualitative 
Comparative Analysis
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Identifying and understanding the underlying mecha-
nisms of strategies could also lead to more generalisable 
knowledge to support the spread of innovations. There 
has been a lot of discussion around the importance of 
identifying what is the core of an innovation or strategy 
[23–25]. This core would be defined as being necessary 
for an innovation or strategy to work, and thus, the core 
would be the generalisable aspects which are to be rep-
licated in new contexts while peripheral aspects could 
be adapted to fit the local context [20, 23, 24, 26]. The 
observable activities associated with a strategy or its form 
(e.g. a training workshop for stakeholders) could be such 
an adaptable or peripheral aspect, but the underlying 
mechanisms (e.g. building capacity of stakeholders) could 
be the generalisable or core component. There is no com-
mon definition of what core components of spread efforts 
are, nor is there an established approach to identify them 
[25, 26]. Comparative methodologies could provide a 
useful methodological approach to identify the core 
mechanisms [27]. In particular, configurational com-
parative methods might offer the opportunity to identify 
core components, and more importantly a combination 
of components, by prioritising necessary and sufficient 
components that are linked to a successful outcome [28, 
29].

We aimed to add empirical evidence to understand 
which spread strategies and mechanisms lead to success-
ful spread using the case of a national medicine optimisa-
tion programme which was spread across 15 regions in 
England. We also aimed at exploring how a combination 
of qualitative and configurational comparative mixed 
methodology can support the identification of mecha-
nisms, their interplay with contextual determinants, and 
core spread strategies and mechanisms. We focused our 
analysis on spread strategies applied by Academic Health 
Science Networks (AHSN) which are local/regional 
intermediary organisations with the official mandate to 
facilitate the spread of innovations across the National 
Health System (NHS) in England [30]. As AHSNs have 
been largely free to develop their own spread strategies, 
they provide a unique “natural laboratory” to compare 
the different strategies applied to spreading the same 
innovation in multiple contexts.

Methods
Design
The study applied a comparative mixed-method case 
study approach drawing on primary qualitative and sec-
ondary quantitative data. We followed two methodologi-
cal steps: (1) qualitative thematic analysis of primary data 
collected from semi-structured interviews and (2) crisp-
set Qualitative Comparative Analysis (QCA) [29, 31], 
using secondary quantitative data on spread outcome 

and the qualitative themes resulting from step 1. We 
are reporting on step 1 according to the Consolidated 
Criteria for Reporting Qualitative Research (COREQ) 
guidelines, and the COREQ checklist can be found in 
Additional file  1. There are no official standards for 
reporting research applying QCA (step 2); however, we 
have applied the standards of good practice in QCA as 
suggested by Schneider and Wagemann [32]. The study 
is part of a wider study “Review of Spread and Adoption 
Approaches across the AHSN Network” which explored 
the general spread activity at AHSNs based on 143 inter-
views with AHSN staff members [33]. Ethical approval 
for this study was obtained from City, University of Lon-
don, The Business School Research Ethics Committee 
(ETH1920-1032).

Setting
The study focused on analysing spread strategies applied 
by the staff working at AHSNs in England. AHSNs were 
set up by NHS England in 2013 and relicensed in April 
2018 to operate as the key innovation arm of the NHS 
[30]. They are intermediary organisations designed to 
connect NHS organisations with academic organisations, 
local authorities, the third sector, and industry. Their role 
is to support their local health and social care system to 
adopt innovations at pace and scale, improve popula-
tion health, and generate economic growth. There are 15 
AHSNs in England that are each covering a distinct geog-
raphy and are organised in a national umbrella network, 
the AHSN Network. All AHSNs have the same commis-
sioners (NHS England and NHS Improvement and the 
United Kingdom Government’s Office for Life Sciences) 
and follow a broadly similar pattern of innovation activ-
ity. This was described by Ferlie et al. as “scouting inno-
vations, promoting evidence-based innovations, building 
relationships and matchmaking, and cross-institutional 
regional brokerage and support for regional innovation 
systems” [34]. AHSNs have been largely free to develop 
their own spread strategies.

Case study
We have compared the spread strategies applied by all 
15 AHSNs to one innovation case, the Transfers of Care 
Around Medicines (TCAM) national spread programme. 
TCAM is one of the seven national spread programmes 
adopted by the AHSN Network and supported by NHS 
England to be spread across England between 2018 and 
2020, facilitated by the 15 local AHSNs [35, 36]. TCAM’s 
purpose is to improve the sharing of information about 
patients’ medicines after hospital discharge with the 
patients’ dedicated community pharmacy. Community 
pharmacists can provide a follow-up consultation with 
the patient to support them in taking their (potentially 
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changed) medication with the aim to reduce the risk 
of re-admission to hospital or emergency department 
attendance. TCAM is supporting acute hospital trusts 
to implement a software solution to electronically trans-
fer information with the patient’s consent to community 
pharmacists. It was originally developed and piloted in 
the Northeast of England and further developed by the 
AHSNs in Wessex and the West of England before it 
became a national spread programme.

Step 1: qualitative thematic analysis
Between March and June 2020, we conducted semi-
structured interviews with the AHSN staff on the spread 
process of TCAM from all 15 AHSNs in England.

Participant selection and recruitment
Interview participants were purposively selected based 
on their expertise and experience in being involved in 
operational or senior management roles in the spread of 
TCAM. At each AHSN, the research team had (senior) 
management contacts who nominated participants for 
interviews and provided contact details of participants to 
the research team. Recruitment of participants was con-
ducted by AS, AZ, or ST via email or telephone.

Data collection
Individual one-to-one interviews were conducted by AZ 
and ST via phone in a remote working/home office con-
text (interviews were conducted during the COVID-19 
pandemic under a work-from-home-if-possible advice 
by the United Kingdom Government that applied to 
research team members and participants). The interviews 
were conducted applying a semi-structured interview 
guide asking for participants’ activity and experiences 
spreading TCAM during the same 2-year period between 
1 January 2018 and 31 December 2019. The open-ended 
interview guide was developed covering key causal 
implementation pathway aspects; context, strategies and 
mechanisms, and outcomes [19]. Interview questions 
were enquiring about the development and application 
of spread activities including the application of scientific 
theory, contextual determinants of spread with a specific 
focus on national-level determinants, and lessons learned 
including examples for successful and unsuccessful 
spread cases (Additional file 2). The interview guide was 
pilot tested by AS with the staff at Wessex AHSN who 
were not participants. Interviews were audio-recorded 
and transcribed verbatim.

Data analysis
Data from interviews were analysed by applying qualita-
tive thematic analysis. Interviews were coded inductively 
by AS, AZ, and ST using NVivo (version March 2020) 

[37]. We extracted first-order themes and relevant quotes 
for spread strategies and contextual determinants. Data 
extraction for spread strategies was structured by broad 
categories derived from two implementation strategy 
frameworks by Powell et al. [16] and Leeman et al. [13]. 
Data on contextual determinants was structured by three 
categories derived from the Consolidated Framework for 
Implementation Research [38] describing the character-
istics of the innovation (TCAM), the outer context (dif-
ferentiated into local/regional and national contexts), and 
individual stakeholder characteristics. The coding tree 
can be found in Additional file  3. Data extraction was 
conducted by AZ, AS, and ST. To ensure the trustwor-
thiness and validity of our analysis, we used a de-briefing 
technique with one research team member conducting 
the initial analysis for one AHSN which was discussed in 
the group until a consensus was reached.

Data synthesis
First-order themes around spread strategies and con-
textual determinants and quotes from interviews were 
synthesised by AZ in the form of case descriptions for 
each AHSN. From the cross-case analysis, AZ derived 
second-order themes on common spread strategies and 
mechanisms and contextual determinants. These were 
synthesised in narrative form, and their interlinkages 
were illustrated in the form of a simplified causal diagram 
[39, 40]. Contextual determinants were categorised based 
on the qualitative data into pre-conditions, mediators, 
or moderators [20]. The synthesis of findings including 
quotes was returned to the participants for feedback and 
a few comments around the potential to identify par-
ticipants or sites from case descriptions and quotes were 
addressed.

Step 2: Qualitative Comparative Analysis
In this study, we applied QCA to provide an additional 
systematic layer of analysing the findings from the quali-
tative thematic analysis (step 1). We aimed at identifying 
core AHSN spread strategies and mechanisms (or com-
binations thereof ) that are connected to the successful 
spread of TCAM [41].

We chose crisp-set QCA because of the small num-
ber, case-based, and mixed data which was defined in 
a dichotomised way as the “absence” or “presence” of 
spread strategies and mechanisms (conditions) in the set 
of all 15 AHSNs (cases) which represented either the suc-
cessful or unsuccessful spread of TCAM (outcome). The 
QCA was based on qualitative themes for spread strat-
egies and mechanisms derived from the qualitative the-
matic analysis in step 1 and quantitative TCAM spread 
outcome data officially reported by each AHSN to the 
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AHSN Network National Metrics Dashboard [42] (Addi-
tional file 4).

The initial input to the QCA was defined with a value 
of 1 (theme/condition present in this AHSN) and 0 
(theme/condition absent in this AHSN). We defined the 
presence of a condition when at least one interviewee 
mentioned once that their AHSN applied that strat-
egy/mechanism. The outcome for each AHSN is based 
on their formal reports of the adoption rate at the end 
of the calendar year 2019 (QCA code: OUTCOME) 
with a value of 1 (successful case = adoption rate 50% 
or higher) and a value of 0 (unsuccessful case = 49% or 
lower), as defined by the AHSN Network. The values of 
the conditions are formulated as being connected with 
a successful outcome (as opposed to an unsuccessful 
outcome).

The quality of the initial truth table based on the raw 
data table which included all themes and sub-themes as 
conditions was assessed based on the established quality 
criteria [31]. These were a variety of values across cases, 
conditions and outcomes, avoidance of any contradic-
tory configurations of conditions, and confidence in the 
quality of the qualitative data to reliably represent the 
absence/presence of a theme in each case. To meet the 
quality criteria, we excluded conditions which led to a 
refinement of the truth table with the final set of cases, 
configurations of conditions, and outcomes as input for 
the Boolean minimization.

For the minimisation processes, we conducted four 
analyses, two for configurations with a positive and a 
negative outcome, and two either including or exclud-
ing logical remainders (i.e. configurations without 
observed cases). The minimisation resulted in complex 
and parsimonious solution pathways of necessary and/
or sufficient strategies and mechanisms for a positive 
spread outcome. As all configurations of conditions 
were tenable, we did not report an intermediate solu-
tion based on a selection of logical remainder configu-
rations. Sufficiency has been defined as if always when 
the condition/solution is present, the outcome is also 
present. Necessity has been defined as if always when 
the outcome is present, the condition/solution is also 
present [32]. We used TOSMANA version 1.6.1.0 for 
the QCA [43].

We provide a statement on the research team and 
reflexivity in Additional file 5.

Results
Study participants
We interviewed 18 participants from all 15 AHSNs of 
which four were senior management staff and 14 were the 
operational staff. No participant dropped out or refused 
to participate. Interviews lasted 60 min on average.

Qualitative thematic analysis
The case descriptions for each AHSN are presented in 
summary form in Additional file 6. In the following, we 
present key themes on strategies and mechanisms from 
the cross-case analysis and show how they were con-
nected with themes for contextual determinants, classi-
fied as pre-conditions, mediators, and moderators, in the 
causal diagram (Fig. 1). To clarify the link to the QCA, we 
are including the codes for QCA conditions in brackets 
after each sub-theme.

Unique intermediary position of the AHSN as “honest broker” 
and local networking organisation
AHSNs facilitate spread by supporting commercial and 
non-commercial innovators and health and care sys-
tem adopters from invention through to adoption and 
post-adoption evaluation in practice. They take a unique 
intermediary position that was mentioned by many inter-
viewees as advantageous to achieve a successful spread. 
They gained the trust of local/regional health system 
stakeholders as they were not following a competing 
agenda of their own and were able to function as modera-
tors to gather all stakeholders together around a common 
goal of spreading an innovation.

We are at arm’s length, we’re an equal partner, we’re 
an honest broker [ … ], we’re not a commissioner, 
we’re not a performance manager, that enables them 
to create relationships of trust and credibility and 
support. We move around all of the system. Opera-
tional staff member, AHSN 7

Right expertise, experience, and position of the spread 
facilitator
A key theme emerged around the expertise, experience, 
and position of the AHSN staff member leading the 
spread of TCAM. Employing a locally embedded phar-
macist for the spread of this medicine optimisation pro-
gramme on a part-time basis at the AHSN offered several 
advantages (QCA code: PHARMA). These clinical leads 
could gain a head start by understanding the innovation 
and potential barriers to adoption, knowing the local con-
text, speaking the same language with adopting pharma-
cists in trusts and in the community, already having built 
the relationships to the different stakeholders working in 
the local health and care system, and if in a senior posi-
tion, they already gained the respect of the stakeholders.

They’d became aware that they couldn’t just run 
this with the project manager. They needed to have 
the pharmacy teams. That’s why I was called in […] 
to then build those relationships. Operational staff 
member, AHSN 15
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Fig. 1 Causal diagram showing the connection between TCAM spread strategies/mechanisms and contextual determinants. The causal diagram 
shows the connection between cross-case themes for contextual determinants on the right (light grey) and themes for spread strategies and 
mechanisms on the left (dark grey). Themes for strategies and mechanisms are grouped by second-order theme and divided into sub-categories 
of key first-order themes for spread strategies. Themes for contextual determinants are grouped following the Consolidated Framework for 
Implementation Research (CFIR) [33] into outer contextual factors differentiated by national and local levels, characteristics of the innovation 
(TCAM), and individual stakeholder characteristics. Sub-categories of contextual determinants were classified as either pre-condition, moderator, 
or mediator explaining further how they are influencing strategies/mechanisms [19]. Arrows are showing the connection or influence between 
the groups (not between specific sub-categories). A clear mediator was the inclusion of TCAM into standard contracts at the end of the national 
programme, making it de facto mandatory to implement TCAM for adopters which reportedly started to increase the adoption rate and impacted 
the effectiveness or need for spread strategies. There are a few contextual factors that were classified as pre-conditions such as financial resources 
provided to AHSNs to fund spread strategies and scientific and real-world evidence about TCAM which were the backbone of dissemination and 
capacity-building activities. The other contextual factors can be seen as moderators affecting the speed and success of spread strategies such as, 
for example, availability of implementation guidance provided by the national leadership team, the availability of a local need for TCAM, the level 
of capacity and readiness of adopters for TCAM (both of organisations and individual stakeholders), the flexibility of the TCAM software allowing for 
adaptation, and the possibilities to share learning among spread facilitators
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Employing a spread facilitator in a part-time role at 
the AHSN (and having the financial resources to do so) 
was separated from the role of local voluntary champions 
(QCA code: CHAMP). The employment gave them the 
thinking space, time, and legitimacy to lead on spreading 
the innovation which they might not have in their day job.

Intersectoral and integrated stakeholder engagement
Stakeholder engagement can be seen as a key spread 
strategy for AHSNs. We identified themes around par-
ticularly effective mechanisms of engagement evolving 
around intersectoral (QCA code: INTERSECT) and inte-
grated engagement strategies such as building on existing 
or establishing new local networks (QCA code: NET-
WORK) of ideally all stakeholders involved in a particular 
spread programme and early in the spread programme. 
Other important themes that emerged in this regard were 
securing senior support in the local health and care sys-
tem and engaging local authorities to support the spread 
effort (QCA code: SENIOR) and involving local health 
system decision-making and financing bodies, the Clini-
cal Commissioning Groups (CCG, QCA code: CCG).

The key stages with my implementation have been 
getting the right people involved at the start of the 
project. […] I’ve established a TCAM community of 
practice […] and it’s got a representative from [the 
different stakeholder organisations]. It’s actually 
allowed us to [have] confident and strong conversa-
tions. Operational staff member, AHSN 6

AHSNs were provided with the financial resources to 
organise events for and regular meetings of the networks 
and use these for dissemination activities, sharing learn-
ing, and capacity building. A key moderator of stake-
holder engagement was the capacity and readiness of 
individual stakeholders.

Dynamically marrying the innovation with local health 
and care system needs and characteristics
AHSNs had to be flexible and adapt to meet the (chang-
ing) needs and characteristics of the local context 
specific to a particular innovation (QCA code: CON-
TEXT). A common spread strategy evolved called 
“baselining”, a comprehensive assessment exercise at 
the start of the spread programme to understand the 
innovation and its interlinkages with the local context 
including a stakeholder analysis. This innovation-con-
text assessment would have usually led to adaptations 
of the innovation itself or the way in which it is deliv-
ered or implemented or, in some cases, to the decision 
that the local system is either not in need or not ready 
in which case the TCAM implementation would be 

halted. The flexibility offered by the innovation in terms 
of the different software integration models and by the 
innovator and software provider in terms of their open-
ness to change and further development of the software 
enabled local adaptation.

So you can’t have a blanket approach. […] As much 
as you might have a one-size-fits all project, there 
are going to be local variances and local barriers 
that we need to address, and part of our role is […] 
to try to come to […] a win-win for all. Operational 
staff member, AHSN 14

A key mechanism was the flexibility of the spread strat-
egies themselves which AHSNs would dynamically adapt 
in the course of the spread process if the context-innova-
tion fit changed.

Generating local evidence
Next to scientific evidence around the effectiveness of 
the innovation and evidence around how the innovation 
works in the real world, local effectiveness and impact 
of the innovation and implementation strategies were of 
particular importance in engaging local adopters. Evi-
dence was often challenged if it was generated in another 
region resulting in the request for a pilot study or “local 
demonstrator” to produce this local evidence as part of 
evaluating the local implementation which would be 
financially supported by the local AHSNs (QCA code: 
PILOT). The automatic provision of performance read-
ings in the TCAM software was often mentioned as ena-
bling local evaluation. Furthermore, incorporating the 
patient’s voice was rated as a valuable additional source 
of evidence. While the generation of localised evidence 
seemed key for spread, the AHSN staff realised that there 
was an emerging risk of running too many local pilots, 
which would waste time and resources. This effect was 
often referred to as “pilotitis”, and some interviewees 
reported starting to push against adopter requests for 
pilots especially where local real-world evidence exists 
from elsewhere.

There are always the people who want to see evi-
dence that’s been generated in their area. […] Pilo-
titis [sic] which is, [in this area] we’ll pilot it again. 
[…] Then, we’ll make a decision. Rather than […] 
trusting evidence which has been generated else-
where and assuming that will be transferrable […]. 
Operational staff member, AHSN 2

Timing of TCAM
Some themes emerged around the timing of TCAM. 
TCAM was developed, pilot-tested, and implemented in 
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a few AHSN areas before it was spread nationally (QCA 
code: ADOPT). Some AHSNs reported an advantage by 
already having started local implementation at the begin-
ning of the national programme. Other AHSNs reported a 
disadvantage due to a history of negative experiences with 
previous TCAM implementation in their area (QCA code: 
EXP). Another important theme around timing emerged 
in terms of the starting time of the spread work which was 
delayed in some AHSNs because of competing commit-
ments and more time needed for “baselining” activities 
(QCA code: TIMELY). Furthermore, interviewees often 
mentioned that if they could have waited to spread TCAM 
until national levers in the form of contractual arrange-
ments mandating the use of TCAM came into force, it 
would have saved them a lot of time and resources. The 
timing was often affected by the readiness of local imple-
mentation sites, mainly in terms of IT systems.

Qualitative Comparative Analysis
We compared the following key themes and sub-themes 
for strategies and mechanisms to identify what is the 
most important strategy/mechanism of spread success. 
As part of the timing theme, we compared the compo-
nents of a timely start into the spread work, previous 
experiences in terms of having adopted TCAM and hav-
ing had negative experiences with TCAM. As part of 
the stakeholder engagement theme, we compared the 
components of engaging CCGs, engaging senior-level 
stakeholders, following an intersectoral approach, and 
engaging existing networks. We also intended to com-
pare the strategies/mechanisms of local champions with 
employing a pharmacist as a spread facilitator. Two sec-
ond-order themes, the adaptation to context and local 
evidence generation in pilot studies, were included as 
stand-alone themes as we have not identified clear sub-
themes. The second-order theme of the unique position-
ing of AHSNs was not included in the QCA as it was the 
same for every case. Table 1 shows the raw data table as 
initial input to the QCA.

After assessing the quality of the initial truth table 
based on the raw data table, we excluded the following 
conditions from the QCA based on the lack of variation 
across the cases: CONTEXT, NETWORK, and EXP. Fur-
thermore, we decided to exclude the following conditions 
as we were not confident enough that the qualitative data 
would clearly indicate the presence or absence of these 
strategies/mechanisms for all cases: CHAMP, CCG, 
PILOT, and SENIOR. Table 2 shows the final truth table.

The Boolean minimisation process reduced the possi-
ble configurations of conditions and outcomes to com-
plex and parsimonious solutions, separately explaining 
successful and unsuccessful TCAM spread (Table  3, 
Additional file 7).

Successful TCAM spread was explained by a timely 
start of the TCAM spread work combined with a (local, 
senior) pharmacist facilitating the spread work at the 
AHSN. Unsuccessful TCAM spread was explained by 
either the delay of spread work or the absence of a phar-
macist facilitating the spread work. The other spread 
strategies/mechanisms (adoption before the national 
programme started and an intersectoral engagement 
approach) were not relevant to explaining TCAM spread 
outcomes. All seven successful AHSNs had a timely start 
and employed a pharmacist.

This combination of the two spread strategies/mecha-
nisms can be considered a sufficient combination of con-
ditions for successful TCAM spread. There is no other 
alternative path leading to success, this combination 
needs to be present for successful spread to occur, and 
if it is not present, TCAM spread is unsuccessful. While 
each separate strategy/mechanism in the solution path-
way can be considered necessary for the spread outcome 
to occur, neither of the two conditions are sufficient for 
successful TCAM spread on their own.

Discussion
We identified six common spread strategy-mechanism 
constructs that were applied by AHSNs to spread the 
TCAM programme: (1) the unique intermediary posi-
tion of the AHSN as “honest broker” and local network-
ing organisation, (2) the right capacity and position of 
the individual “spread facilitator”, (3) an intersecto-
ral and integrated stakeholder engagement approach, 
(4) the dynamic marriage of the innovation with local 
health and care system needs and characteristics, 
(5) the generation of local evidence, and (6) the tim-
ing of TCAM. The QCA resulted in the core strategy/
mechanism of a timely start into the national spread 
programme in combination with the employment of a 
local, senior pharmacist at the AHSN who facilitates the 
spread work.

It is no surprise that strategies such as stakeholder 
engagement or adaptation/tailoring to the local context 
feature in our results as they have been identified as rel-
evant strategies in previous studies of spread or scale-
up and taxonomies of strategies [5, 17]. The analysis of 
mechanisms showed that it was important to engage 
all stakeholders in an integrated fashion and early on 
in spread activities. This kind of engagement approach 
might better meet the needs of spreading innovations 
across a system comprising several different implementa-
tion sites and organisations rather than engaging individ-
uals or a particular group of stakeholders [5]. Similarly, 
dynamic adaptation/tailoring to a changing local con-
text can be expected to feature more prominently when 
spreading an innovation across several different contexts 
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and across a complex system which is characterised by 
continuous change [2, 5].

We have identified key spread strategies and mecha-
nisms referring to the spread facilitator and the facili-
tating organisation. They might be most related to the 
category of infrastructure changes, particularly the start 
of a dissemination organisation, and recruiting for lead-
ership or champions as described in Waltz et  al.’s tax-
onomy of strategies [17]. Our analysis of mechanisms 
showed the importance of AHSNs being an independent 

or intermediary organisation which at the same time is a 
known and trusted local partner. While our findings are 
in line with other studies showing that external and inter-
mediary organisations support implementation, there is 
a general lack of studies focusing on the role of interme-
diary organisations in innovation implementation and 
particularly scale-up and spread of health innovations, as 
most studies focus on individuals [44, 45]. In terms of the 
individual spread facilitator, the mechanism was charac-
terised as the right match in terms of clinical expertise 

Table 2 QCA truth table

L logical remainder (configurations of conditions without observed cases)

Number of 
cases

AHSN ID TIMELY ADOPT PHARMA INTERSECT OUTCOME Consistency

1 12 0 0 1 0 0 0

1 2 0 0 1 1 0 0

1 1 0 1 0 1 0 0

1 3 0 1 1 1 0 0

3 5, 7, 11 1 0 0 1 0 0

1 4 1 0 1 0 1 1

1 15 1 0 1 1 1 1

1 10 1 1 0 0 0 0

2 8, 9 1 1 1 0 1 1

3 6, 13, 14 1 1 1 1 1 1

0 0 0 0 0 L

0 0 1 0 0 L

0 0 1 1 0 L

0 0 0 0 1 L

0 1 0 0 0 L

0 1 1 0 1 L

Table 3 QCA parsimonious solutions

Upper case letter = condition is present; lower case letters = condition is absent; * = combination of conditions (Boolean AND); + = non-combined/alternative 
conditions (Boolean OR)

The solution for success explained 100% of successful cases (raw coverage = 1.0, solution coverage = 1.0) and was the only solution explaining all cases of successful 
outcome (unique coverage = 1.0, solution consistency = 1). The solution term for unsuccessful TCAM spread contains two alternative pathways. Four unsuccessful 
AHSNs had a delayed start (pathway 1), and five unsuccessful AHSNs did not have a pharmacist employed to facilitate spread work (pathway 2). One of these AHSNs 
had both a delay and did not have a pharmacist employed. The solution for unsuccessful outcomes explained all eight unsuccessful cases (solution coverage = 
1.0). Each alternative pathway in the solution is covering about half of the cases (raw coverage = 0.5 and 0.625). Each pathway is not solely explaining a number of 
unsuccessful cases, but one case is covered by both solutions (unique coverage = 0.375 and 0.5). The low level of coverage of the separate pathways or conditions 
included in the solution explaining unsuccessful TCAM spread confirms the validity of the solution for successful TCAM spread. Only the combination of the two 
strategies/mechanisms led to successful TCAM spread, and whenever this combination of strategies is absent, the spread of TCAM was unsuccessful (solution 
consistency = 1, solution coverage = 1.0)

Outcome Successful TCAM spread Unsuccessful TCAM spread

QCA solution TIMELY * PHARMA timely + pharma

AHSNs covered by solution (ID) 4; 6, 13, 14; 8, 9; 15 1; 2; 3; 12; 1; 5, 7, 11; 10

Raw coverage 1.0 0.5 0.625

Unique coverage 1.0 0.375 0.5

Solution coverage 1.0 1.0

Solution consistency 1.0 1.0
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and local position and reputation. This particularly 
underlines the importance of professional background 
when spreading clinical innovations [18, 46] and con-
firms Ferlie et al.’s previous results about knowledge lead-
ers at AHSNs who they found to combine professional 
specialisation and understanding of the local system, 
rather than relying on more general expertise related to 
knowledge brokering or implementation [34].

Our study showed how important different dimensions 
of timing were, with particular reference to the start of 
local TCAM spread work. Temporality has been described 
as an important dimension of implementation strategies 
in terms of their order or sequence [47]. Ilott et  al., for 
example, highlighted further temporal dimensions in their 
spread case study such as path dependency, alignment with 
external influences, and implementation work taking time 
[48], and these are reflected in our findings. Timing does 
not feature in any taxonomy as a separate strategy. This 
might be explained by timing being seen as a common-
sense activity or something out of control of those spread-
ing innovations. Future studies might want to explore 
further what role timing plays and if it could indeed be 
defined as a separate spread strategy/mechanism.

Generating additional local evidence seems to be a 
strategy not identified in previous taxonomies. Waltz 
et al. for example refer to using evaluative strategies [17], 
as do Milat et  al. who highlight the importance of the 
systematic use of evidence throughout spread work [5]. 
The important mechanism in our study, however, was 
the generation of new local evidence about the innova-
tion which was seen as essential for overcoming the 
not-invented-here challenge [1, 49]. The evidence base 
of an innovation has previously been identified as an 
important determinant to spread success as character-
istic of the innovation [33], as has the relevance of local 
or contextualised evidence to build confidence among 
stakeholders for local implementation [50, 51]. Spread 
strategies have been defined around disseminating this 
evidence base or using it in capacity-building activities, 
as occurred in the case of TCAM as well. In the case of 
this local evidence-generating strategy, the evidence base 
is adapted or enhanced. Thus, this can be identified as a 
distinct spread strategy as conceptualised by Rhodes and 
Lancaster in terms of shifting from evidence-based to 
evidence-making interventions [52].

The qualitative thematic  analysis helped identify 
common contextual determinants influencing spread 
strategies and mechanisms in the case of TCAM. Under-
standing which contextual factors are pre-conditions, 
moderators, and mediators can inform future spread 
efforts. In particular, we observed the mediating role of 
introducing TCAM into standard contracts and thus 
making it de facto mandatory for adopters to implement 

it. Towards the end of the national spread programme, 
this began to have a profound impact on the spread 
process and reportedly changed the need for, and appli-
cation of, some of the spread strategies. This shows the 
importance of further classifying contextual factors and 
understanding their connection and influence on spread 
strategies going beyond merely identifying barriers and 
enablers [19]. It furthers our general understanding about 
what kind of contextual factors might be more often clas-
sified as mediators (e.g. contractual arrangements) and 
pre-conditions (e.g. funding, evidence), and how they can 
be differentiated from the usually identified moderators 
or barriers and enablers. Pre-conditions and mediators 
might have a more important influence on spread success 
than moderators and might be prioritised for tailoring 
strategies or planning spread efforts.

The comparative design of the study has helped us to 
identify key common and core components of spread 
strategies/mechanisms. The application of QCA allowed 
us to identify a combination of strategies/mechanisms 
that were more important than others in leading to suc-
cess and that were in place in all successful spread cases 
and absent in unsuccessful cases. Configurational com-
parative methods such as QCA are increasingly rec-
ognised in implementation science to explain complex 
causal relationships in real-world settings [28, 53]. As 
Yakovchenko et al. found in their analysis of implemen-
tation strategies using configurational comparative meth-
ods, these methods have the potential to offer insights 
into the causal effects of a combination of strategies 
instead of analysing single strategies [41].

Additional file 8 discusses further the practice and pol-
icy implications.

Limitations
Our results point towards QCA being a useful method-
ology for identifying core components. Our QCA results 
were valid and highly consistent for the four strategies 
we could compare, but more insight could have been 
gained if we had been able to include further/all themes 
for strategies/mechanisms from the qualitative thematic 
analysis in the QCA. We had to exclude strategy/mecha-
nism themes from the QCA due to the limited variation 
of values across cases and reliability of qualitative data 
for each case, some of which might have turned out to be 
core components. Future studies should explore further 
the usefulness of QCA or other configurational compara-
tive methods for identifying core components of health 
innovations and strategies/mechanisms.

Our analysis was based on a relatively small num-
ber of interviews which could influence the validity and 
representativeness of the findings. This study was part 
of a larger study on general spread strategies at AHSNs 



Page 12 of 13Ziemann et al. Implementation Science Communications           (2022) 3:116 

(not only related to TCAM) which was based on 143 
interviews [33]. This analysis has confirmed the themes 
around spread strategies presented in this study increas-
ing our confidence in the findings.

Conclusions
By qualitatively comparing the experiences of spreading 
one innovation across different contexts, we identified 
the common strategies, underlying causal mechanisms 
which strategies draw on, and related contextual deter-
minants differentiated as pre-conditions, mediators, 
and moderators. The QCA has clearly identified one 
core strategy/mechanism combination for the TCAM 
national programme as a timely start into the national 
programme combined with the employment of a local, 
senior pharmacist as a spread facilitator. The identifica-
tion of core strategies/mechanisms and common pre-
conditional and mediating contextual determinants 
offers policymakers and practitioners involved in facili-
tating spread and/or implementing a specific innova-
tion a priority list for tailoring spread activities.
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