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Abstract 

Background  Heart failure is a major global health challenge incurring a high rate of mortality, morbidity and hos-
pitalisation. Effective medicines management at the time of hospital discharge into the community could reduce 
poor outcomes for people with heart failure. Within the Improving the Safety and Continuity Of Medicines manage-
ment at Transitions of care (ISCOMAT) programme, the Medicines at Transitions Intervention (MaTI) was co-designed 
to improve such transitions, with a cluster randomised controlled trial to test effectiveness. The MaTI includes 
a patient toolkit and transfer of discharge medicines information to community pharmacy. This paper aims to deter-
mine the degree to which the intervention was delivered, and identify barriers and facilitators experienced by staff 
for the successful implementation of the intervention.

Methods  The study was conducted in six purposively selected intervention sites. A mixed-methods design 
was employed using hospital staff interviews, structured and unstructured ward observations, and routine trial data 
about adherence to the MaTI. A parallel mixed analysis was applied. Qualitative data were analysed thematically using 
the Framework method. Data were synthesised, triangulated and mapped to the Consolidated Framework for Imple-
mentation Research (CFIR).

Results  With limited routines of communication between ward staff and community pharmacy, hospital staff 
found implementing community pharmacy-related steps of the intervention challenging. Staff time was depleted 
by attempts to bridge system barriers, sometimes leading to steps not being delivered. Whilst the introduction 
of the patient toolkit was often completed and valued as important patient education and a helpful way to explain 
medicines, the medicines discharge log within it was not, as this was seen as a duplication of existing systems. Within 
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the CFIR the most applicable constructs were identified as ‘intervention complexity’ and ‘cosmopolitanism’ based 
on how well hospitals were networked with community pharmacies, and the availability of hospital resources to facili-
tate this.

Conclusion  The MaTI was generally successfully implemented, particularly the introduction of the toolkit. However, 
implementation involving community pharmacy was more challenging and more effective communication systems 
are needed to support wider implementation.

Trial registration  11/04/2018 ISRCTN66212970. https://​www.​isrctn.​com/​ISRCT​N6621​2970.

Keywords  Implementation, Qualitative methods, Medicines management, Heart failure

Contributions to the literature
•	 Enhances our understanding of the key barriers and 
facilitators experienced by staff that may be present in 
implementing a complex intervention across a transition 
involving hospital and community pharmacy
• Illustrates the application of the CFIR in a mixed 
method process evaluation using interviews with patients 
and hospital staff, and observations

Background
Twenty-six million people globally live with heart failure, 
with 900,000 people affected in the United Kingdom and 
numbers rising [1]. Heart failure can be managed through 
pharmacological treatments, such as angiotensin-con-
verting enzyme (ACE) inhibitors, beta adrenoceptor 
antagonists and diuretics [2]. When medicines are effec-
tively optimised, rates of hospitalisation decrease; and 
quality of life and mortality rates improve [3]. However, 
achieving optimisation can be challenging when patients 
living with heart failure frequently transition between 
hospital and home, and readmission rates can be as high 
as 50% [4]. A key issue in transitions is the poor commu-
nication of treatment between health care professionals 
[5]. Therefore, creating effective communication systems 
when patients with heart failure are discharged from hos-
pital is essential.

The Improving the Safety and Continuity Of Medicines 
management at Transitions of care (ISCOMAT) pro-
gramme aimed to improve the use of prescribed medi-
cines when patients with heart failure are discharged 
from hospital. A Medicines at Transitions Intervention 
(MaTI) was co-designed with healthcare professionals 
and patients, and consisted of a patient held ‘My Medi-
cines Toolkit’ in booklet format. The toolkit included: (1) 
My Healthcare Team, with contact details of their health-
care team; (2) My Medicines Checklist to help manage 
medicines; (3) Managing My Medicines, with informa-
tion about the patient’s medicines, side effects and how 
to take them; (4) Managing my Symptoms, ‘traffic lights’ 
to help patients monitor changes to their symptoms of 
worsening heart failure and know when they should seek 
help; and a pull-out sheet for hospital staff to complete 

medicines information and enabling patients to monitor 
their condition.

The discharge medicines list was transferred (by post, 
facsimile, or electronically depending on site preference) 
by the hospital to the community pharmacy to facilitate 
medicines reconciliation. Community pharmacists were 
encouraged to invite patients for a medicines discussion 
or Medicines Use Review (MUR) [6]. Hospital staff were 
provided with face-to-face and online training and sup-
porting materials, including an implementation guide 
and a script to introduce the toolkit to patients. Figure 1 
indicates how MaTI is delivered through 7 steps by hos-
pital staff.

Following feasibility testing, [7] intervention effective-
ness was assessed in a cluster randomised controlled 
trial (cRCT) in NHS trusts in England over 12 months, 
with a recruitment target of 50 patients per site (2100 
patients total) [8]. 44 clusters were randomised, of which 
43 opened to recruitment. Alongside the trial, a process 
evaluation was conducted. To identify implementation 
determinants we selected the Consolidated Framework 
for Implementation Research (CFIR) as an appropriate 
framework to guide our analysis during and post-imple-
mentation [9]. We have previously published patient 
experiences of the MaTI. This paper focuses on interven-
tion implementation by hospital staff [10].

Methods
The key objectives were to:

•	 Determine the degree to which the intervention was 
delivered

•	 Identify barriers and facilitators experienced by staff 
for the successful implementation of the intervention

The study design was a parallel mixed synthesis study 
using quantitative and qualitative data from six interven-
tion sites of the total 43 recruiting clusters in the cRCT. 
We have previously published the protocol [11]. Methods 
involved non-participant observations, semi-structured 
interviews and analysing trial fidelity data on adher-
ence to MaTI. We intended to interview hospital staff 

https://www.isrctn.com/ISRCTN66212970
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involved in the intervention, such as nurses, pharmacists, 
pharmacy technicians, and site coordinators (research 
nurses at each site), as well as community pharmacists, 
and community heart failure nurses [11]. However due to 
the health and social implications of the COVID-19 pan-
demic and the prioritisation of COVID-19 research [12], 
we were required to adapt our approach.

Our Patient Led Steering Group has been involved 
throughout the ISCOMAT programme on key aspects 
such as facilitating the intervention co-design process 
and co-analysing patient interviews. For further infor-
mation on the Patient Led Steering group see Pow-
ell et  al. (2021) [13]. The trial and process evaluation 
received approval by Research Ethics Committee and 
the UK Health Research Authority REC: 18/YH/0017/
IRAS: 231 431. This study is reported according to the 
consolidated criteria for reporting qualitative research 
[14] (See Additional File 1).

Sampling and recruitment
We purposively sampled six intervention sites using three 
criteria: university and non-university hospitals, the 
method for transferring medicines discharge information 
to community pharmacists (e.g., an electronic system 
such as PharmOutcomes® [15]), and geographical loca-
tion (see Additional file 2 for site characteristics). Expla-
nations of differences between sites have been provided 
to effectively apply the CFIR, revealing differences in bar-
riers and facilitators to implementing the intervention.

Permission was sought from each site to conduct non-
participant ward-level observations, and staff were pro-
vided with information sheets and could opt out if they 
wished. A script for informing patients of the research-
ers’ presence was supplied. Interviewees were identified 
during ward observations and from site coordinators. 
Informed consent was obtained from all the participants. 
Procedures for recruiting patients to the cRCT are out-
lined in the trial protocol [8].

Data collection
Once sites had implemented the intervention for at least 
6 months, observations of clinical staff and interactions 
with patients were conducted over 2.5 hours at each 
process evaluation site by female (CP) and male (HI) 
researchers. The observations focused on the discharge 
process, introduction of the My Medicines Toolkit (the 
Toolkit), and ward culture. Observations were structured, 
focusing on the intervention delivery; and unstructured, 
focusing on ward culture (see Additional files 3 and 4 for 
data collection tools). Community pharmacy data were 
sought from pharmacies through surveys (see Additional 
file 5).

Once trial recruitment was complete in sites, semi-
structured interviews with hospital staff were conducted 
using an interview schedule by experienced qualitative 
researcher HI. The schedule was informed by the CFIR, 
covering staff experiences in delivering the intervention 
(see Additional file  6). Interviews lasting approximately 

Fig. 1  Medicines at Transitions Intervention (MaTI) 7 steps
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45 minutes were audio recorded and transcribed verba-
tim. The timing of interviews was designed to ensure we 
did not influence implementation during the trial. In Site 
2, interviews were conducted 2 weeks post-trial recruit-
ment as planned. In the other sites, interviews were 
conducted several months later in August/September 
2020 after all sites had closed to trial recruitment due to 
COVID-19.

Data analysis
Data for this process evaluation were analysed prior to 
main trial analysis to reduce bias in our interpretation. 
A  two-stage approach to qualitative analysis was con-
ducted by two researchers. First, Framework analysis 
was applied to interviews and unstructured observations, 
identifying barriers and facilitators to implementation 
[16, 17].

Framework analysis involved 7 key stages. In stage 1 
audio recordings of interviews were transcribed verbatim 
by a transcription company. Stage 2 involved familiari-
sation with data, where all data were read, and relevant 
notes made in the margins. In stage 3 data were coded 
applying an inductive approach. Stage 4 involved devel-
oping a working analytical framework, where CP and HI 
agreed on codes for subsequent data collection. In stage 
5 CP and HI organised data into the analytical frame-
work. Stage 6 involved charting data into the framework 
matrix. Summaries were created from data and charted 
onto the CFIR by site and intervention steps [9]. We 
applied the competing values framework to understand 
the ‘culture’ domain within sites [18, 19]. We added addi-
tional constructs of person-centred care and safety which 
were considered appropriate for a medicines manage-
ment intervention in a hospital setting. The competing 
values framework was applied to collated observation 
and interview data. Decisions on the appropriate con-
structs were agreed by researchers CP and HI. In stage 7 
data were interpreted.

Patient interviews were co-analysed with researchers 
CP, HI and the ISCOMAT patient led steering group. 
Qualitative staff data were analysed by CP and HI. The 
thematic analysis was iterative with regular discussions 
taking place with the process evaluation team.

All qualitative analysis was conducted using NVivo 12 
[20]. A project template with CFIR construct and domain 
names were directly imported into NVivo via the CFIR 
website [21].

Quantitative data including structured observations 
were descriptively analysed (see Additional file 7). Addi-
tional data from the wider trial were triangulated with 
process evaluation data to inform, contextualise, and 
explain findings. These included a Site Feasibility Ques-
tionnaire (questions to assess sites eligibility), MaTI 

checklist completed in the hospital (monitors adherence 
to intervention components), and a community phar-
macy data collection form (assessed implementation 
within community pharmacy).

A parallel mixed analysis was applied to qualitative and 
quantitative data, with both independently analysed, and 
integrated using meta-inferences [22]. Data were inte-
grated through applying the CFIR. All CFIR constructs 
and domains were considered in the analysis.

Results
Structured and unstructured observations of up to 2.5 
hours with breaks, were conducted separately, each by 
two researchers. Unstructured observations were con-
ducted in six sites, and one structured observation was 
conducted by two researchers in five of the sites. Eleven 
staff interviewees were recruited, with no dropouts. 
Table 1 indicates the types of staff recruited by site. Some 
CFIR constructs were not relevant or had little evidence 
to support their relevance. Table  2 shows the domains 
and constructs that were relevant in explaining barriers 
and facilitators to implementation.

The figures below indicate the degree to which the 
intervention was delivered. Figures 2 and 3 illustrate the 
extent to which each step was completed per returned 
MaTI checklist form for each patient. Figure  2 outlines 
fidelity across all intervention sites, and Fig.  3 indicates 
fidelity across process evaluation sites. Qualitative anal-
ysis on completion of the MaTI is outlined in ‘Process, 
executing’ domain of the CFIR analysis.

Routine trial data indicated that in all sites, checklist 
in patients notes/box (Step 1), identify community phar-
macist (Step 2a) and toolkit introduction (Step 3) were 
most frequently implemented. This was reflected in the 
six process evaluation sites, apart from the toolkit intro-
duction (Step 3) in Site 2, with relatively low intervention 
fidelity (65.2%). Completion of medicines discharge log 

Table 1  Hospital staff interviews

Site Staff role

Site 1 Site co-ordinator (research nurse 
organising intervention delivery)
Ward Pharmacist

Site 2 Site co-ordinator
Ward Pharmacy Technician
Ward nurse 1
Ward nurse 2

Site 3 Senior ward Pharmacist
Ward Pharmacist

Site 4 Site co-ordinator
Heart Failure Specialist Nurse

Site 5 None

Site 6 Site co-ordinator
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(Step 4) was the least completed step across all sites. In 
the process evaluation sites, Site 1 completion of medi-
cines discharge log (Step 4) was completed for only 38.3% 
of patients. Contact community pharmacist (Step 2b) 
had relatively low completion overall (64.6%), and this 
was reflected in process evaluation sites Site 2 (38.3%) 
and Site 6 (27.4%). However, relatively high completion 
of contact community pharmacist (Step 2b) was evi-
denced across process evaluation sites Site 5 (80%), Site 
4 (87.5%), Site 3 (86.7%) and Site 1 (90.0%). Check com-
munity pharmacist received information (Step 7) in Site 
3 was an outlier with only 6.7% completion, relatively low 
when compared with all sites (63.2%).

Hospital staff reported information transfer to commu-
nity pharmacy (Step 6) had a relatively high completion 

rate of 68% across all sites, and at least 73% competition 
in process evaluation sites, however community phar-
macy survey data suggested otherwise.

Across all sites, 124 community pharmacy surveys were 
returned. 75/124 (60.4%) community pharmacists reported 
not receiving discharge information, and data were missing 
for 12/124 (9.6%). Of those 75, the information transfer to 
community pharmacy (Step 6) was reported as completed 
by hospital staff for 71 (94.6%) patients.

Across process evaluation sites, 75 community phar-
macy surveys were returned (Site 1:24, Site 2:30, Site 
3:6, Site 4:8, Site 5:2, Site 6:5). Of those, the information 
transfer to community pharmacy (Step 6) was completed 
for 64/75 (Site 1:24, Site 2:29, Site 3:4, Site 4:8, Site 5:2, 
Site 6:5). However, only 22/75 community pharmacists 

Table 2  Barriers and facilitators to the intervention implementation by Consolidated Framework Implementation Research domains 
and constructs. (Adapted from CFIR codebook) [21]

CFIR domains
and constructs

Barriers and facilitators

Innovation characteristics
Adaptability Facilitator: MaTI was adapted to reflect differing information transfer systems, staff roles, family and patient 

involvement, and ways of working.

Complexity Barrier: Completion of medicine discharge log (Step 4) was complex in finding the correct time to com-
plete it.

Design quality and packaging Facilitator: The patient toolkit was felt to have benefited staff and patients. Helped staff discuss medicines 
with patients. The structure, colour and style were appealing.

Outer setting
Patient needs and resources Facilitator: Some staff were motivated to deliver intervention components when they felt it addressed 

patient needs. Patient education was regarded as important for supporting patients to continue monitor-
ing and understanding their medicines.

External policy and incentives Facilitator: Pharmacist practice and education, supported the delivery of the intervention in some sites.

Cosmopolitism Barrier: Hospitals not well networked with community pharmacy. Lack of receptiveness of community 
pharmacy to the intervention in relation to contact community pharmacist (Step 2b), information transfer 
to community pharmacy (Step 6) and check community pharmacist received information (Step 7).

Inner setting
Networks & Communications Facilitator: Existing communication systems and relationships supported implementation of the interven-

tion steps which were delivered over a lengthy period of time.

Culture Facilitator: Person-centred care, safety, clan, and hierarchical culture.

Implementation Climate Facilitator: The intervention was compatible with existing practice as it was close to the norm.
Barrier: Channels of communication between hospital and pharmacy unreliable.
Relative priority of MaTI intervention reduced given competing sources.

Readiness for Implementation Barrier: Two of the lesser implemented steps of MaTI, contact community pharmacist (Step 2b) and com-
pletion of medicines discharge log (Step 4), were impacted by resource deficiencies.

Characteristics of Individuals
Knowledge & Beliefs about the Innovation Barrier: Staff reported some patients felt the intervention was already being carried out in community 

pharmacy.
Some ward staff lacked enthusiasm for the intervention.

Other Personal Attributes Facilitator: Site coordinator ability to increase staff confidence and sense of self-efficacy in delivering MaTI.

Process
Planning Facilitator: Developing a Standard Operating Procedure to implement transfer of patient information 

to community pharmacy in one site.

Engaging Barrier: Patient engagement not encouraged as much in some sites e.g., asking questions.
Facilitator: Pharmacist highly engaged in delivering intervention in one site.
Training cited as important in some sites.

Executing Barrier: Completion of medicines discharge log (Step 4) had poor implementation across sites.
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reported receiving information from the hospital, with 46 
community pharmacists reporting they did not receive it, 
and 7 forms had missing data.

Table  2 presents barriers and facilitators to the inter-
vention implementation by CFIR domain and constructs. 
Data were drawn from staff interviews, and structured 
and unstructured observations. These provided insight 
into the routine trial data.

Barriers Facilitators

• Complexity
• Cosmopolitism
• Implementation Climate
• Readiness for Implementation
• Knowledge & Beliefs 
about the Innovation
• Engaging
• Executing

• Adaptability
• Design quality and packaging
• Patient needs and resources
• External policy and incentives
• Networks & Communications
• Culture
• Implementation Climate
• Other Personal Attributes
• Planning
• Engaging

Intervention characteristics domain
Each domain was defined as ‘distinguishing’ (influence 
differentiation in implementation), or not. Intervention 
characteristics was not a highly distinguishing domain, 
with adaptability and intervention design having positive 
impacts on implementation, and intervention complexity 
presenting limitations to implementation. Data sources 
‘interviews’, ‘observations’ and ‘surveys’ are outlined as 
subheadings below.

Facilitators
Interview data
Adaptability was an important construct, with MaTI 
adaptable across all sites. MaTI was adapted to differing 

information transfer systems, staff roles, family and 
patient involvement, and ethos.

Site 1 trained ward staff to use PharmOutcomes® to 
transfer of discharge medicines information, [15] whereas 
in Site 3, pharmacists used PharmOutcomes®, [15] per-
haps reflecting their approach of pharmacists driving the 
intervention in Site 3.

“We just sort of told [the ward staff] how to get into 
[PharmOutcomes® [15]] set the patient up on there, 
and then how to just transfer information, with a 
user guide.” Site 1 Ward pharmacist.

The design and quality of the toolkit was well regarded 
across all sites. It was felt to have benefited staff and 
patients. Staff found it helped them discuss medicines 
with patients. The presentation was thought to be very 
appealing in structure, colour and style,

“it was more glossier and more colourful version of 
the booklets they used to have…they found that use-
ful yes to explain…very appreciative of the amount 
of information in it and how easy it is for the 
patients.” Site 2 Coordinator.

Barriers
The complexity of the intervention was important for 
implementation across most sites. Completion of the 
medicines discharge log (Step 4) could be challenging 
where last-minute medicine changes were made (Site 
6), or during out-of-hours when coordinators were not 
available to support staff (Site 1). Site 2 provided the 
discharge summary in the back of the toolkit as a work 
around to completing Step 4, given the lack of time at 
discharge.

Fig. 2  All intervention sites fidelity to MaTI (of 593 forms received)
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“we didn’t fill them out if I’m honest, we didn’t just 
because it was time-consuming; that was the only 
thing. But what we did do is we put the discharge 
summary in the back.” Site 2 Cardio nurse.

Outer setting domain
The outer setting was a distinguishing construct, despite 
limited mention of external factors having an influ-
ence on implementation; with some sites demonstrating 

prioritisation of patient need and adopting differing 
approaches to toolkit delivery in relation to such needs.

Facilitators
Interview data
Staff were motivated to deliver intervention components 
when they felt they addressed patient needs. This domain 
was also relevant to compatibility as staff held values 
and beliefs which facilitated implementation. Patient 

Fig. 3  Process evaluation sites fidelity to MaTI (of forms received)
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education was regarded as important for supporting 
patients to continue monitoring and understanding their 
medicines.

“There’s such a high rate of patients coming back 
into hospital, so this is really important to educate 
patients so they can monitor themselves at home.” 
Site 2 Ward nurse.

Staff adapted toolkit delivery according to perceived 
patient engagement and knowledge of heart failure.

“Somebody who is proactive, it is then beneficial to 
them…Patients who just said they didn’t want to 
take part…we still left information for them, it’s their 
choice.” Site 1 coordinator.

Some evidence suggested changes in pharmacist prac-
tice and education supported intervention delivery with 
pharmacists expected to have a greater role discussing 
medicines with patients.

Barriers
Cosmopolitism (how well networked the organisation is), 
was an important construct. Communication between 
hospital and community pharmacy posed significant 
challenges. Contact community pharmacist (Step 2b), 
information transfer to community pharmacy (Step 6) 
and check community pharmacy received information 
(Step 7) were challenging to implement.

Survey data
Community pharmacies were not prepared to receive 
information from hospitals and lacked knowledge of 
ISCOMAT. Limited community pharmacy data indicated 
some had difficulty understanding ‘medicines reconcili-
ation’. Occasionally only locum and relief pharmacists 
were available, thus staff who originally received the 
study letter were not available.

Interview data
Sites sometimes needed to spend significant time and 
resource to complete these steps.

“It was more trying…to get them [community phar-
macy] confirmation that they’d received it [Discharge 
medicines information].” Site 4 Site coordinator.

“The pharmacy…didn’t have an NHS.net account, so 
they couldn’t send patient identifiable data across, 
so that was the biggest stumbling block and on some 
occasions we even just hand delivered it…so that we 
knew it had gone securely.” Site 4, Heart failure spe-
cialist nurse.

“Just getting, trying to get hold of the one [pharma-
cist] that was on shift when the letter arrived, and 
getting them to remember…what part of the letter we 
spoke about.” Site 6.

Community pharmacists were deemed to be more 
responsive if communicating with a hospital pharmacist.

“Coming from a pharmacist to a pharmacist, I 
think they would probably acknowledge things a lit-
tle bit better and a bit quicker…There were only a 
couple of pharmacies that would reply and go, “Yes, 
got it.” Site 4.

Site 3 reported fewer communication issues with 
community pharmacy using their existing PharmOut-
comes ® [15] systems via hospital pharmacists; how-
ever, despite having this in place, they only checked 
community pharmacists received information (Step 7) 
for 6.7% of patients.

Inner setting domain
The inner setting was not a highly distinguishing con-
struct. However, some sites were more able to readily 
implement the intervention according to staff role and 
availability. All constructs had a strong influence on 
implementation.

Facilitators
Networking and communication had a strong positive 
influence on implementation at all sites (excluding Site 5 
where no data were available).

Interview data
The intervention steps were delivered over a lengthy 
period, which required sites to develop effective net-
work and communication systems to work around staff 
availability. The extract below illustrates how some 
steps of the intervention were organised between dif-
ferent staff.

“The heart failure team…basically said to all the other 
nursing staff or doctors on the ward ‘Let us know if you 
see a heart failure patient but we’ll kind of take over…
that was the most efficient… isn’t a process where you 
do it all at once, you’re kind of identifying, giving the 
information.” Site 3 Hospital pharmacist.

The implementation climate had a positive influence 
on implementation across Sites 6, 2, 1, and 3. The imple-
mentation climate had a negative impact in Site 4, and to 
some extent in Site 5 based on limited data. Compatibil-
ity and relative priority of the intervention were key fac-
tors influencing implementation.
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Barriers
Other intervention steps were less distinguishing in 
terms of compatibility, with sites describing providing 
patient education as the norm, and the toolkit enhanced 
this to some extent.

“For the majority of… [patients], it…reinforced the 
discussions that we normally have at discharge, 
about their medication, but probably it was defi-
nitely more in depth.” Site 6 Site coordinator.

The lack of available resources was a hinderance across 
most sites. Having the appropriate staff available on the 
ward to deliver the intervention could enhance imple-
mentation for different phases of MaTI. Two of the lesser 
implemented steps of MaTI, communication with com-
munity pharmacy and completion of the medicines dis-
charge log (Step 4), were impacted by this.

Leadership engagement had some positive influence 
in Site 2, but this was offset by available resources which 
led to a strong negative influence on implementation. 
The intervention in Site 2 was eventually only delivered 
to trial patients, as opposed to all eligible patients on the 
ward as planned.

“for the first half of the trial we did [Step 6] for all 
the patients, but it was very difficult to catch up 
with that turnover”. Site 2 Coordinator.

Available resources were relevant to whether staff pri-
oritised intervention steps, particularly Step 4. Sites took 
different approaches to organising staff to introduce the 
toolkit (Step 3). Site 3 felt having only those with heart 
failure training delivering the toolkit was most appropri-
ate, whereas Site 6 felt non-heart failure specialist staff 
could implement the intervention, with strong leadership 
support to increase their confidence.

“We decided that we didn’t want non-heart failure 
members of the team explaining…I did extra train-
ing myself…how to break the news…for a newly 
qualified Band 6 pharmacist…it’s quite a big ask.” 
Site 3 Pharmacist.

In Site 4, hospital heart failure nurses were also com-
munity heart failure nurses. Usual practice as part of this 
role involved providing existing medicines information to 
patients in hospital and continuing to speak with patients 
in community settings. Patients received both this exist-
ing information and the toolkit. The nurse was sceptical 
as to whether the patients were using the toolkit once 
they returned home.

“…we see…[patients] in the community after dis-
charge and…I’ve yet to have anybody show me their 
toolkit.” Site 4 Heart failure specialist nurse.

Characteristics of individuals
Data were available for ‘knowledge and beliefs about the 
intervention’ and ‘other personal attributes.’ For exam-
ple, staff reported some patients felt the intervention 
was already being undertaken in community pharmacies. 
Some site coordinators discussed the importance of their 
ability to increase staff confidence and sense of self-effi-
cacy in delivering MaTI.

In Site 4, staff members found communication with 
community pharmacies difficult, and in one example 
overcame this by personally delivering information to the 
pharmacy.

Process
The process of implementation was a distinguishing 
domain, particularly in terms of planning, participant 
engagement, and executing the intervention.

Facilitators
Planning
There was limited evidence of sites planning for MaTI, 
however it was a distinguishing concept as some sites 
appeared to have taken more measures to prepare than 
others. Site 3 had developed a standard operating pro-
cedure to ensure effective implementation of using 
PharmOutcomes® [15] to transfer information. Train-
ing was described as important to prepare staff for MaTI 
implementation in Site 1 and Site 6.

Engaging
Levels of engagement varied across the sites, involving 
formally appointed internal implementation leaders (site 
coordinators), champions (specific individuals driving 
forward implementation), key stakeholders (ward staff), 
and innovation participants (patients). Key distinctions 
between sites included lesser engagement of ward staff in 
Site 1 and Site 2, site coordinator lesser involvement in 
Site 3, and variation in methods of engaging patients with 
the toolkit. See additional file 2 for more information on 
staff implementation roles.

Observation data
Site coordinators were engaged in intervention delivery 
across all sites; however, the level to which they engaged 
varied. In sites Site 2 and Site 1, the site coordinators had 
high levels of activity in both delivering the intervention 
themselves and organising other staff members. Site 3 
was an outlier as it was primarily led by pharmacists.

Interview data
Educational/career backgrounds and recognising value 
in the intervention may have influenced site coordinator 
engagement.
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As the site coordinator in Site 6 highlighted;

“[It’s] really important, really good for… [patients]. 
Any education is, so they can have self-awareness 
and ownership of the management of the illness…I 
can’t see any drawbacks.” Site 6 Coordinator.

Observation data
Pharmacists were champions in Site 2 and Site 3, facili-
tating implementation. Observations in Site 2 revealed 
the pharmacy technician taking a pivot role, locating 
themselves centrally in the ward and coordinating with 
ward staff to deliver the toolkit, and communicating with 
patients and staff to identify the community pharmacist.

Interview data
In Site 3, the pharmacist led the intervention and 
described how the site coordinator supported them in 
doing so. The pharmacist was highly motivated to edu-
cate patients, describing their training as a reason for 
understanding the importance of this. Champions were 
engaged with steps involving communication with com-
munity pharmacy, despite challenges such as duplication 
of effort.

Observation data
Ward staff engagement could be challenging and varied 
over time. Staff engaged with the toolkit introduction in all 
but one site where staff engagement deteriorated (Site 1).

Interview data
Across most sites, ward staff were less involved in steps 
related to contact with community pharmacy, Site 1 dif-
fered as they were trained in the use of PharmOutcomes® 
[15] to transfer information to community pharmacy. 
Training and leadership were important ways of engag-
ing staff, particularly for sites more negative in the com-
patibility construct. In Site 6 the coordinator described 
engaging staff through creating a supportive team 
culture.

“It was mainly the staff nurses and the Deputy Sister 
that delivered it…all of the nurses at some point, there 
are probably only a couple of them on the ward that 
actually didn’t do any delivery of the toolkit…we tried 
to do it together as a team.” Site 6 Coordinator.

Task allocation could help engagement. In Site 2 tasks 
were clearly allocated to different staff members, how-
ever this took time to implement. Ward staff lack of 
engagement led site coordinators to become responsible 
to deliver more of the intervention than they had capacity 
for in some sites (Site 2, Site 1).

Observation data
Patient engagement was thought to vary according to 
patients’ individual characteristics, such as number of 
changes to medicines. However, through structured 
observations we identified variation in how staff engaged 
patients.

Full and detailed explanations were provided in some 
sites. One toolkit introduction involved staff discuss-
ing all sections of the toolkit. In over half of cases, we 
observed patients’ questions being answered by staff. 
Although some patients had no questions, staff encour-
aged questions in only one observation. Informing 
patients of medicines information being sent to the com-
munity pharmacist was completed in all but one obser-
vation. The MUR or medicines discussion invitation was 
either not mentioned at all or mentioned very briefly. 
Emphasising the toolkit’s utility could enhance patient 
engagement, however some toolkit sections were given 
greater importance than others.

“Heart failure specialist nurse…explains the link 
between pharmacy hospital and GP and how it 
can break down. Shows toolkit… 4 sections all are 
important, but 1 and 4 more important, 2 and 3 
less so… Meds Checklist and managing meds – says 
patients really like this section.” Site 5 Qualitative 
observation.

We observed the toolkit introduced in stages at some 
sites (Site 3, Site 4). In Site 3 the patient was gradually 
introduced to the toolkit, with two staff members before 
and after lunch, and then it was left with the patient who 
was encouraged to look at it with a family member. Body 
language also differed across sites. Some staff members 
were standing above patients whilst introducing them 
to the toolkit (Site 1, Site 4) whereas in other cases staff 
members sat at eye level with the patient (Site 3, Site 5, 
Site 6).

“The nurse who first spoke to the patient knelt to be 
at eye level with the patient, smiled and regularly 
touched the patient’s hand. The patient had trou-
ble seeing and the nurse adjusted the lighting in the 
room. The pharmacist who gave more detail about 
the toolkit later engaged with the patient in a simi-
lar way, pointing out sections of the toolkit.” (Site 3 
Observation).

Barriers
Engaging
Observation data
Engaging with patients through encouraging questions 
and listening happened in some cases but less so in 
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others. The pace by which the toolkit was introduced lim-
ited patient opportunities for questions in some instances.

“A little hurried, did not always wait for patient to 
respond…Ended with asking patient if any questions 
please ask.” (Site 4 Observation).

Executing
We have used fidelity measures, as outlined in Figs. 2 and 3, 
to assess the degree to which MaTI was accomplished.

Implementation across process evaluation sites
The distinguishing CFIR domains above provide insight 
into why sites implemented the intervention differently, 
highlighting key barriers and facilitators. An interpreta-
tion of these findings for each site is provided below.

Site 1
Site 1 had one of the highest levels of implementation. 
Planning for how much staff could achieve without the 
need for the site coordinator to be constantly present 
seemed to make a key difference. Moreover, the intro-
duction of the toolkit (step 3) was close to their usual 
practice which meant that the site coordinator’s presence 
was not constantly needed. Thus the implementation cli-
mate also had an impact as the staff were more receptive 
to the intervention. Contacting community pharmacists 
(Step 2b) and Information transfer to community phar-
macy (Step 6) were facilitated by ward staff being trained 
by a pharmacist in the electronic transfer of information 
using PharmOutcomes®. Therefore, ward staff were able 
to complete this without supervision. However, lack of 
staff engagement and intervention complexity were dis-
tinguishing features in lower levels of completion of the 
discharge log (Step 4). The reduced engagement in ward 
staff meant staff coordinators had to be present to drive 
this aspect of implementation which explains why Step 4 
not consistently completed out-of-hours when coordina-
tors were unavailable to support staff.

Site 2
Site 2 had the lowest levels of completion for contact-
ing the community pharmacist (Step 2b) and toolkit 
introduction (Step 3). Readiness for implementation 
particularly had a negative impact on the opportunity 
to implement the intervention. The site coordinator at 
site 2 was highly motivated to deliver the intervention 
and engage staff, with the outer setting characteristic of 
deeming the intervention as meeting patient needs and 
resources influencing this. However, ward staff engage-
ment appeared limited. The coordinator described a lack 
of resource to deliver the intervention as planned, imply-
ing a lack of readiness for implementation.

Similar to other sites, intervention characteristics 
were a barrier as completing the discharge medicines log 
(Step 4) was seen as duplication of existing practice and 
therefore the site’s routine discharge summary was used 
instead of the discharge log (Step 4).

Site 3
In Site 3 planning and ability were important with stand-
ard operating procedures (SOPs) developed, yet it was 
the lowest implementer for patient told of referral to 
community pharmacy (Step 5 (63%), information transfer 
to community pharmacy (step 6) (73%) and check com-
munity pharmacist received information (step 7) (6.7%), 
As with site 1, PharmOutcomes®. was used, suggesting 
that the use of PharmOutcomes® alone was not sufficient 
to ensure the success of communication with community 
pharmacy, although information transfer to community 
pharmacy (Step 6) was completed for the majority of 
patients. Evidence was limited as to why check commu-
nity pharmacist received information (Step 7) was not 
well implemented at site 3, however one key distinction 
from site 1 (which completed Step 7 well) was that the 
site coordinator was less involved in site 3. Potentially 
this additional coordinator input could have supported 
implementation where the SOP and PharmOutcomes® 
were not sufficient. Contacting the same commu-
nity pharmacist following initial contact (Step 2b) was 
described across sites in general as challenging, and per-
haps the site coordinator could have helped to ensure 
check community pharmacist received information (Step 
7) was achieved.

The intervention was pharmacist-driven in Site 3, and 
the delivery of Step 3 was by pharmacists and nurses 
trained in heart failure as a specialism. Introduction of 
the toolkit (Step 3) was highly implemented (93%), and 
our observations confirmed the quality of delivery of step 
3 - it was person-centred and shared effectively between 
appropriate staff members. Thus, the inner setting, com-
munication, resources, and positive working culture 
within site 3 had an impact on Step 3 implementation.

Site 4
Site 4 had higher levels of implementation relative to 
other process evaluation sites across the seven steps, 
although Inform patients they have been referred to 
their community pharmacist (Step 5) was slightly less 
implemented at (67%). The implementation climate 
(cosmopolitism) was a barrier to implementation. Poor 
communication with community pharmacy presented a 
significant challenge, however staff members described 
making additional efforts of physically visiting the com-
munity pharmacies themselves. This may have partly 
been due to the lack of involvement from hospital 
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pharmacists in this site as highlighted by nursing staff as 
a barrier to communicating with community pharma-
cists. Again, as in sites 1 and 2, the site coordinator was 
the key individual driving the intervention forward.

A nurse reported that patients may have accessed other 
information sources other than the toolkit post dis-
charge. Thus, the compatibility and relative priority of the 
intervention seemed to be a barrier to implementation.

Site 5
In site 5, the intervention was delivered by nurses and a 
pharmacist. Data from site 5 were limited to observations 
and surveys. Survey data indicated the intervention was 
well implemented relative to other process evaluation 
sites. Our observations confirmed the implementation 
of step 3. However qualitative observation data revealed 
that some sections of the toolkit may have been more 
thoroughly emphasised than other parts.

In one observation, the toolkit introduction primar-
ily focused on the staff members ‘preferred’ sections of 
the toolkit, with the staff member highlighting to the 
patient that they disliked the ‘My Medicines’ section of 
the toolkit.

“Heart failure specialist nurse…shows toolkit… 4 
sections all are important but 1 and 4 more impor-
tant 2 and 3 less so… Medicines Checklist and man-
aging medicines – says patients really like this sec-
tion.” Site 5 Qualitative Observation.

Thus, patient engagement may have been higher on 
some sections of the intervention than others.

Site 6
Site 6 had significant challenges contacting commu-
nity pharmacy in particular, and were the second lowest 
performing site for contacting the community pharma-
cist (step 2b), information transfer to community phar-
macy (step 6) and check community pharmacist received 
information (step 7). The implementation climate (cos-
mopolitism) was a key barrier to this, with identify-
ing and speaking to the correct community pharmacist 
an additional barrier. The inner setting, readiness for 
implementation, was a strength with the site coordina-
tor describing the importance of strong leadership for 
implementation.

Summary
Intervention complexity was a barrier across sites. Com-
pleting the discharge medicines log (step 4) was the least 
completed step as it was felt to be a duplication of exist-
ing documents. Contacting community pharmacy (step 
2b), information transfer to community pharmacy (step 
6), and check community pharmacy received information 

(step 7), were a key area of distinction across sites. The 
implementation climate (cosmopolitism) appeared to be 
a barrier across sites for these steps. Sites were not well 
networked with community pharmacy for the purposes 
of the intervention. The community pharmacy perspec-
tive from different sites was unclear as there were limited 
data from community pharmacy surveys, and commu-
nity pharmacy interviews were not completed due to the 
COVID-19 pandemic. However, there were indications 
overall that community pharmacists were not aware of 
the intervention, despite being provided with it.

The distinction between sites appears to be their differ-
ing approaches to circumventing this barrier. The method 
of transfer itself may have been a less distinguishing fac-
tor than CFIR constructs ‘readiness for implementation’, 
the amount of resource that sites had, ‘individual char-
acteristics’ of different types of ward staff, and ‘process’ 
planning through training staff members. For example, 
Site 4 were relatively successful as they had ward staff 
physically visiting community pharmacies, site 2 strug-
gled as staff felt there was insufficient resource and 
therefore became less engaged, and site 3 had less site 
coordinator presence.

Discussion
Core MaTI steps were generally delivered as intended 
across process evaluation sites. Steps that relied only on 
hospital staff to complete required tasks (Steps 1,2a,3,5 
and 6) were completed more frequently than those 
requiring contacting community pharmacy (Steps 2b, 
6 and 7). However, Completion of medicines discharge 
log (Step 4), was implemented relatively less frequently 
across sites. Barriers and facilitators to implementa-
tion were identified through all CFIR domains and sev-
eral constructs. However, the most important constructs 
were intervention complexity, cosmopolitanism (organi-
sation networked), and the available resources organisa-
tions had. Hospitals and community pharmacies lacked 
pre-existing systems of communication which led to dif-
ficulties completing steps which relied on this.

The patient toolkit was valued and frequently intro-
duced, with variation in its introduction. However, the 
medicines discharge log was often not completed, and 
seen as a duplication of existing systems. Both the log 
and community pharmacy related steps placed pressure 
on staff time.

There were distinctions between sites. Some sites 
were more able to address the challenges associated 
with communication with community pharmacy as staff 
were highly motivated, they had effective leadership and 
resources. However, the higher level of implementa-
tion shown by the survey data at some sites such as Site 
4 may not be sustainable. High implementers site 4 were 
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physically visiting pharmacies to transfer the information 
as communication was poor. In Site 1, contact commu-
nity pharmacist (Step 2b) appeared to be facilitated by 
site coordinator presence. Thus, how much longer staff 
would be able to continue such practices is questionable. 
The CFIR analysis provided an indication of the quality 
of implementation, in addition to barriers and facilitators 
to implementation. Our analysis of patient interviews 
revealed how the MaTI could potentially enable patients 
to increase medicines knowledge, be alerted to seek help, 
communicate more effectively with health care profes-
sionals, provide information, support existing care, and 
support systems and be reassured when professional sup-
port was unavailable. However, patients were less able to 
benefit from these enhancements where they faced issues 
with design and delivery of the toolkit, as well as sources 
of support available to them within the community [10]. 
The toolkit delivery was inconsistent, with some staff 
members missing sections, and not always taking time 
to effectively engage with the patient. The Capability, 
Opportunity and Motivation COM-B model suggests 
that for someone to engage in a behaviour they must 
be physically and psychologically capable to use oppor-
tunities through motivators [23]. Staff may be lacking 
opportunity to engage patients through lack of resource. 
Moreover, ward pharmacists may have had more capa-
bility and opportunity to communicate with community 
pharmacists where communication systems were already 
in place. Effective collaboration between hospital and 
community pharmacists can help to establish continuity 
of care.

Implications for policy and practice
Whilst the analysis did indicate the benefit of person-
alising the toolkit according to patient need, greater 
guidance around the toolkit introduction may be neces-
sary when implementing the intervention, particularly 
on a wider scale. We know from patient interviews that 
the quality of delivery makes a significant difference to 
patient experiences, impacting on whether patients feel 
the toolkit is important to engage with, or what the role 
of community pharmacy is [10].

From an implementation perspective, the lack of recep-
tiveness from community pharmacy led to hospital staff 
investing more resources to refer patients and send dis-
charge information. Thus, sustainable implementation 
relies on developing greater engagement with community 
pharmacy. When the intervention was designed, commu-
nity pharmacy involvement was considered. We wished 
to understand how the intervention could work in a real 
world setting within existing commissioned services. 
Moreover, it was necessary to ensure control sites were 
not contaminated by exposing community pharmacies to 

the intervention, which may have theoretically activated 
them to intervene. Therefore, it was decided that com-
munity pharmacies first contact would be by the hospital 
with a cover letter at the point of discharge. We could not 
therefore work with community pharmacies to resolve 
usages of different electronic systems. For the interven-
tion to be transferable across settings, existing practices 
and systems across primary and secondary care need to 
be considered [24–27]. Despite steps being carried out in 
Site 4, positive impacts of implementation may have been 
reduced because of the competing information providing 
by the heart failure specialist nurse who was a commu-
nity heart failure nurse. It may potentially be difficult to 
implement ISCOMAT in other systems in Europe. How-
ever, there is important learning from our innovative 
practice which may be learnt from or applied.

Strengths and limitations
Our strengths include using a mixed methods approach. 
Multiple key data sources were collated before the 
impact of the COVID-19 pandemic. The toolkit intro-
duction (Step 3), a vital step of the intervention, was 
explored fully, revealing the importance of ‘process’ for 
the MaTI’s implementation, as the hospital observations 
provided rich data. However, a structured observation 
was not completed in Site 2, as it was not possible to 
know in advance when the toolkit would be introduced 
to patients, and due to geographical distance, it was not 
possible for researchers to respond quickly. We were 
able to conduct most hospital staff interviews despite 
the COVID-19 pandemic, which were crucial in help-
ing us to identify and explore barriers and facilitators to 
implementation. Protocol changes due to the COVID-19 
pandemic included the reduction in hospital staff inter-
views from 30 to 11, 2 community pharmacy interviews 
where 10 were planned, 4 process evaluation community 
pharmacy surveys, and no community heart failure nurse 
surveys collated where a maximum of 30 were planned. 
The limited number of process evaluation community 
pharmacy interviews and surveys were not analysed. 
Only the evaluation stage was affected by the COVID-19 
pandemic. Implementation of the intervention at pro-
cess evaluation sites ended prior to the pandemic. All 
observation of implementation and patient interviews 
were conducted prior to the pandemic. Staff interviews 
were completed prior to and during the pandemic about 
events prior to the pandemic.

Trial survey data from community pharmacies for 
process evaluation sites were collated prior to the pan-
demic. Community pharmacy survey data from non-
process evaluation sites were collected both prior to the 
pandemic and during the pandemic. It was a study limi-
tation that community pharmacies could not have been 
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given more notice of their potential role in the post dis-
charge process with medication reconciliation and MUR. 
However, we wished to understand how the intervention 
could work in a real world setting and ensure control sites 
were not contaminated. It was also a study limitation that 
data were not collated about any differences in the types 
of community pharmacy, which could potentially exist.

Our study was limited to six process evaluation sites 
which reduces generalisability. However, we were able 
to recruit a diverse sample of sites based on key charac-
teristics that could influence implementation including a 
range of university and non-university hospitals, differing 
methods for transferring medicines discharge informa-
tion to community pharmacists and covering different 
geographic areas of England. Moreover, fidelity data were 
collected for all intervention sites.

Applying an inductive approach to analysis risked con-
firmation bias. One of the researchers involved in the 
process evaluation (HI) had also been heavily involved in 
implementing the intervention. However, the results were 
agreed by both CP and HI and confirmed with the wider 
research team. We planned to utilise the CFIR purely 
for analysis purposes, which is common practice across 
implementation studies. However, we acknowledge that 
the process may have been enhanced by applying the 
CFIR more extensively during earlier study phases, such 
as assessing sites pre-implementation or employing a 
scoring system as advocated by Damschroder et al. (2013) 
had there been more extensive data. Our pre-Covid-19 
plan had been to collect survey data from hospital staff, 
community pharmacists and heart failure nurses, as well 
as interviews with community pharmacists and site 5 
staff, but this was not possible. Consequently, the analysis 
was based on less data than originally planned. Moreo-
ver, unfortunately we were not able to observe specific 
policies or organisational directives that made discharge 
easier at one site than another. Thus, some domains may 
have been more or less distinguishing.

Conclusion
The MaTI was relatively well implemented with hospi-
tal staff completing intervention steps. However, steps 
involving community pharmacy were more challeng-
ing to implement. Key facilitators included staff moti-
vation to deliver the intervention when it was felt to 
meet patients’ needs. Patient education was regarded as 
important for supporting patients to continue monitor-
ing and understanding their medicines. Barriers were 
identified including the interventions complexity, how 
well hospitals were networked with community pharma-
cies and availability of hospital resources.

The findings from this study will support an explana-
tion of the main trial findings when available. Community 

pharmacy and hospitals need more effective systems of 
communication to allow safe transfer of medicines infor-
mation at transitions of care; thus, system level issues 
need to be addressed to support the wider implementa-
tion if the MaTI is shown to be effective.

Abbreviations
MaTI	� Medicines at Transition Intervention
CFIR	� Consolidated Framework for Implementation Research
MUR	� Medicines Use Review

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12913-​024-​11487-x.

Additional file 1.

Additional file 2.

Additional file 3.

Additional file 4.

Additional file 5.

Additional file 6.

Additional file 7.

Acknowledgements
We would like to thank Alison Blenkinsopp, Gerry Armitage, Jan Speechley, 
Renuka Salvi, the ISCOMAT Patient-led Steering Group, and the ISCOMAT 
Trial and Programme Management Groups. For the purposes of open access, 
the author has applied a Creative Commons Attribution (CC BY) licence to 
any Author Accepted Manuscript version arising from publication from this 
submission. 

CONSORTIUM NAME
ISCOMAT Programme Management Team: Powell C, Ismail H, Breen L, Fylan 
B, Alderson S, Gale C, Gardner P, Silcock J, Cundill B, Farrin A, Mason E, Alldred 
D, Armitage G, Blenkinsopp A, Turner R, Taylor A, Kellar I, Hartley S, Moreau L, 
Bojke C, Wright J.

Authors’ contributions
All authors revised the manuscript critically for important intellectual content 
and made substantial contributions to conception and design. CP drafted 
the manuscript. All authors have given final approval for the version to be 
published (CP, HI, LB, BF, SA, CG, PG, JS, BC, AF, EM, LM, DA).

Funding
This study is funded by the National Institute for Health Research (NIHR) 
(Programme Grants for Applied Research [Grant Reference Number RP‐
PG‐0514‐20009]). This study was supported by the National Institute for Health 
Research (NIHR) Yorkshire and Humber Patient Safety Translational Research 
Centre (NIHR Yorkshire and Humber PSTRC).

Availability of data and materials
All data requests should be submitted to the corresponding author for con-
sideration and would be subject to review by a subgroup of the team. Access 
to anonymised data may be granted following this review. All data-sharing 
activities would require a data-sharing agreement.

Declarations

Ethics approval and consent to participate
This study has been performed in accordance with the Declaration of Helsinki 
and approved by an appropriate ethics committee.
The study approval was granted by the Ethics committee of Health Research 
Authority REC:18/YH/0017/IRAS: 231431.
Informed consent to participate in the study was obtained from participants.

https://doi.org/10.1186/s12913-024-11487-x
https://doi.org/10.1186/s12913-024-11487-x


Page 15 of 15Powell et al. BMC Health Services Research         (2024) 24:1210 	

Consent for publication
Not Applicable.

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

Author details
1 School of Pharmacy and Medical Sciences, University of Bradford, Bradford, 
UK. 2 Wolfson Centre for Applied Health Research, Bradford, UK. 3 Research 
and Innovation Centre, Leeds Teaching Hospitals NHS Trust, Leeds, UK. 4 NIHR 
Yorkshire and Humber Patient Safety Translational Research Centre, Bradford 
Institute for Health Research, Bradford, UK. 5 Leeds Institute of Health Sciences, 
University of Leeds, Leeds, UK. 6 Department of Cardiology, Leeds Teaching 
Hospitals NHS Trust, Leeds, UK. 7 Leeds Institute for Data Analytics, Univer-
sity of Leeds, Leeds, UK. 8 Leeds Institute of Cardiovascular and Metabolic 
Medicine, University of Leeds, Leeds, UK. 9 Clinical Trials Research Unit, Leeds 
Institute for Clinical Trials Research, University of Leeds, Leeds, UK. 10  School 
of Healthcare, University of Leeds, Leeds, UK. 

Received: 16 February 2023   Accepted: 23 August 2024

References
	1.	 Conrad N, Judge A, Tran J, et al. Temporal trends and patterns in heart 

failure incidence: a population-based study of 4 million individuals. 
Lancet. 2018;391(10120):572–80. https://​doi.​org/​10.​1016/​S0140-​6736(17)​
32520-5.

	2.	 Ponikowski P, Voors AA, Anker SD, et al. 2016 ESC guidelines for the 
diagnosis and treatment of acute and chronic heart failure: the Task 
Force for the diagnosis and treatment of acute and chronic heart failure 
of the European Society of Cardiology (ESC)developed with the special 
contribution of the Heart Failure Association (HFA) of the ESC. Eur Heart J. 
2016;37(27):2129–200. https://​doi.​org/​10.​1093/​eurhe​artj/​ehw128.

	3.	 McMurray JJ, Adamopoulos S, Anker SD, et al. ESC guidelines for the diag-
nosis and treatment of acute and chronic heart failure 2012. Eur J Heart 
Fail. 2012;14(8):803–69.

	4.	 Simms AD, Baxter PD, Cattle BA, et al. An assessment of compos-
ite measures of hospital performance and associated mortality for 
patients with acute myocardial infarction. Analysis of individual hospital 
performance and outcome for the National Institute for Cardiovascular 
Outcomes Research (NICOR). Eur Heart Journal: Acute Cardiovasc Care. 
2013;2(1):9–18.

	5.	 Ruppar TM, Cooper PS, Mehr DR, et al. Medication adherence interven-
tions improve heart failure mortality and readmission rates: systematic 
review and meta-analysis of controlled trials. J Am Heart Association. 
2016;5(6):e002606.

	6.	 Department of Health and Social Care. The pharmaceutical services 
(advanced and enhanced services)(England) directions. The National 
Health Services Act 2006: Department of Health and Social Care. 2013. p. 
4–13.

	7.	 Fylan B, Ismail H, Hartley S, et al. A non-randomised feasibility study of an 
intervention to optimise medicines at transitions of care for patients with 
heart failure. Pilot Feasibility Stud. 2021;7(1):1–10.

	8.	 Moreau LA, Holloway I, Fylan B, et al. Using routine healthcare data to 
evaluate the impact of the Medicines at transitions intervention (MaTI) 
on clinical outcomes of patients hospitalised with heart failure: protocol 
for the improving the safety and Continuity of Medicines management 
at transitions of care (ISCOMAT) cluster randomised controlled trial with 
embedded process evaluation, health economics evaluation and internal 
pilot. BMJ open. 2022;12(4):e054274.

	9.	 Damschroder L, Aron D, Keith R, SR K, Alexander J, Lowery J. Fostering 
implementation of health services research findings into practice: a con-
solidated framework for advancing implementation science. Implement 
Sci. 2009;4:50.

	10.	 Powell C, Ismail H, Davis M, et al. Experiences of patients with heart failure 
with medicines at transition intervention: findings from the process 
evaluation of the improving the Safety and Continuity of Medicines man-
agement at transitions of care (ISCOMAT) programme. Health Expect. 
2022;25(5):2503–14.

	11.	 Powell C, Breen L, Fylan B, et al. Improving the safety and Continuity of 
Medicines management at transitions of care (ISCOMAT): protocol for 
a process evaluation of a cluster randomised control trial. BMJ open. 
2020;10(11):e040493.

	12.	 National Institute for Health Research. Restart framework: National Insti-
tute for Health Research. 2020 [Available from: https://​www.​nihr.​ac.​uk/​
docum​ents/​resta​rt-​frame​work/​24886. accessed 25/02/22 2022.

	13.	 Powell C, Ismail H, Cleverley R, et al. Patients as qualitative data ana-
lysts: developing a method for a process evaluation of the ‘Improv-
ing the safety and Continuity of Medicines management at care 
transitions’(ISCOMAT) cluster randomised control trial. Health Expect. 
2021;24(4):1254–62.

	14.	 Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 
research (COREQ): a 32-item checklist for interviews and focus groups. Int 
J Qual Health Care. 2007;19(6):349–57.

	15.	 Pinnacle Systems Management Ltd - Supporting Community Pharmacy 
and Partners. Choose PharmOutcomes®: Pinnacle Systems Management 
Ltd - Supporting Community Pharmacy and Partners; 2007–2022 [Avail-
able from: https://​pharm​outco​mes.​org/​pharm​outco​mes/​acces​sed25/​02/​
22.  accessed 25/02/22 2022.

	16.	 Ritchie J, Lewis J, Nicholls CM, et al. Qualitative research practice: a guide 
for social science students and researchers. Sage; 2013.

	17.	 Gale NK, Heath G, Cameron E, et al. Using the framework method for the 
analysis of qualitative data in multi-disciplinary health research. BMC Med 
Res Methodol. 2013;13(1):117. https://​doi.​org/​10.​1186/​1471-​2288-​13-​117.

	18.	 Quinn RE, Cameron K. Organizational life cycles and shifting criteria of 
effectiveness: some preliminary evidence. Manage Sci. 1983;29(1):33–51.

	19.	 Quinn RE, Rohrbaugh J. A spatial model of effectiveness criteria: towards 
a competing values approach to organizational analysis. Manage Sci. 
1983;29(3):363–77.

	20.	 NVivo. version 12. Doncaster, Australia: QSR International.
	21.	 CFIR Research Team-Center for Clinical Management Research. 

Consolidated Framework for Implementation Research North Campus 
Research Complex, 2800 Plymouth Rd, Bldg 16, Ann Arbor, MI 48109: CFIR 
Research Team-Center for Clinical Management Research. 2021 [Available 
from: https://​cfirg​uide.​org/​2021. 

	22.	 Creswell JW, Clark VLP. Designing and conducting mixed methods 
research. Sage; 2017.

	23.	 Michie S, Van Stralen MM, West R. The behaviour change wheel: a new 
method for characterising and designing behaviour change interven-
tions. Implement Sci. 2011;6(1):42.

	24.	 Fylan B, Marques I, Ismail H, et al. Gaps, traps, bridges and props: a 
mixed-methods study of resilience in the medicines management 
system for patients with heart failure at hospital discharge. BMJ Open. 
2019;9(2):e023440. https://​doi.​org/​10.​1136/​bmjop​en-​2018-​023440.

	25.	 Rojas-Ocaña MJ, Teresa-Morales C, Ramos-Pichardo JD, et al. Barriers and 
Facilitators of Communication in the Medication Reconciliation Process 
during Hospital Discharge: Primary Healthcare Professionals’ Perspectives. 
Healthc (Basel). 2023;11(10). https://​doi.​org/​10.​3390/​healt​hcare​11101​495. 
[published Online First: 2023/05/27].

	26.	 Tomlinson J, Silcock J, Smith H, et al. Post-discharge medicines manage-
ment: the experiences, perceptions and roles of older people and their 
family carers. Health Expect. 2020;23(6):1603–13.

	27.	 Fournier R, Kachachi S, Mouchoux C, et al. From medication reconcili-
ation to shared medication review: Pilot study integrating support for 
community pharmacists within a pharmaceutical care pathway. Annales 
pharmaceutiques francaises. 2022;80(6):950–60. https://​doi.​org/​10.​1016/j.​
pharma.​2022.​02.​008.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1016/S0140-6736(17)32520-5
https://doi.org/10.1016/S0140-6736(17)32520-5
https://doi.org/10.1093/eurheartj/ehw128
https://www.nihr.ac.uk/documents/restart-framework/24886
https://www.nihr.ac.uk/documents/restart-framework/24886
https://pharmoutcomes.org/pharmoutcomes/accessed25/02/22
https://pharmoutcomes.org/pharmoutcomes/accessed25/02/22
https://doi.org/10.1186/1471-2288-13-117
https://cfirguide.org/2021
https://doi.org/10.1136/bmjopen-2018-023440
https://doi.org/10.3390/healthcare11101495
https://doi.org/10.1016/j.pharma.2022.02.008
https://doi.org/10.1016/j.pharma.2022.02.008

	Implementing a Medicines at Transitions Intervention (MaTI) for patients with heart failure: a process evaluation of the Improving the Safety and Continuity Of Medicines management at Transitions of care (ISCOMAT) cluster randomised controlled trial
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 
	Trial registration 

	Contributions to the literature
	Background
	Methods
	Sampling and recruitment
	Data collection
	Data analysis

	Results
	Intervention characteristics domain
	Facilitators
	Interview data
	Barriers

	Outer setting domain
	Facilitators
	Interview data

	Barriers
	Survey data
	Interview data
	Inner setting domain
	Facilitators
	Interview data

	Barriers
	Characteristics of individuals
	Process
	Facilitators
	Planning
	Engaging
	Observation data
	Interview data
	Observation data
	Interview data
	Observation data
	Interview data
	Observation data


	Barriers
	Engaging
	Observation data
	Executing

	Implementation across process evaluation sites
	Site 1
	Site 2
	Site 3
	Site 4
	Site 5
	Site 6
	Summary

	Discussion
	Implications for policy and practice
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


