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Abstract 

Background  Shared decision-making (SDM) is a collaborative process whereby patients and clinicians jointly deliber-
ate on the best treatment option that takes into account patients’ preferences and values. In breast cancer care, differ-
ent treatment options have become available to patients in the last decade. Various interventions, including patient 
decision aids (PtDAs), have been designed to promote SDM in this disease area. This study aimed at investigating 
the factors that influence the successful adoption and implementation of SDM interventions in real-world healthcare 
delivery settings.

Methods  A scoping review of scientific and grey literature was conducted for the period 2006–2021 to analyse 
the support for SDM interventions and their adoption in breast cancer clinical practice. The interpretation of findings 
was based on the Practical, Robust Implementation and Sustainability Model (PRISM) for integrating research findings 
into practice.

Results  Overall, 19 studies were included for data synthesis, with more than 70% published since 2017. The avail-
ability of SDM tools does not automatically translate into their actual use in clinical settings. Factors related to users’ 
co-creation, the clinical team’s attitude and knowledge, organisational support and regulatory provisions facilitate 
the adoption of SDM interventions. However, overlooking aspects such as the re-organisation of care pathways, 
patient characteristics, and assigning of resources (human, financial, and facilities) can hinder implementation efforts.

Conclusions  Compared to the mounting evidence on the efficacy of SDM interventions, knowledge to support their 
sustained implementation in daily care is still limited, albeit results show an increasing interest in strategies that facili-
tate their uptake in breast cancer care over time. These findings highlight different strategies that can be used 
to embed SDM interventions in clinical practice. Future work should investigate which approaches are more effec-
tive in light of organisational conditions and external factors, including an evaluation of costs and healthcare system 
settings.
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Background
Progress in breast cancer (BC) care has contributed to 
transforming this condition into a chronic rather than 
a life-threatening illness [1, 2]. Different treatment 
options have become available to patients, ranging 
from endocrine-based to surgical therapies. However, 
deciding the appropriate treatment is burdensome, no 
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less because in some cases, the evidence on outcomes 
is uncertain, while in others, the options presented are 
valued differently by patients. In such a complex medi-
cal decision-making context, not only is a participative 
and deliberative process with the patient preferable, 
but decision support techniques can be an effective 
approach to satisfy patients’ decisional needs [3, 4].

The growing attention to higher quality in cancer 
care has recognised shared decision-making (SDM) 
as an important attribute of patient-centred care [5]. 
One way to pursue SDM is to adopt decision-support 
interventions, including patient decision aids (PtDAs). 
PtDAs promote patients’ engagement by providing 
evidence-based information about different options 
and associated benefits and harms, thus enabling con-
gruence between decisions and personal values. In this 
review, decision support interventions, SDM tools and 
PtDAs are used interchangeably to refer to structured 
practices that enable the process of SDM.

Recent updates in international clinical guidelines 
for BC care emphasise the need to foster the adop-
tion of SDM approaches in clinical practice [6, 7]. 
Consequently, a growing number of studies have been 
published recently on SDM supporting tools across 
countries and clinical practices. While the lion’s share 
of research has focused on evaluating the efficacy of 
PtDAs, little importance has been given to the use of 
SDM interventions in clinical settings. To date, real-
world implementation of SDM and PtDAs is still a chal-
lenge [8]. In this context, a scoping review was suitable 
to synthesise the strategies available for the effective 
implementation of SDM interventions, with specific 
attention to the influences of the patient, team, organi-
sational, and system-level factors. The goal of the study 
was to map and analyse the empirical evidence con-
cerning factors that support the implementation of 
SDM interventions in the delivery of BC healthcare.

Through the lens of the implementation science 
frameworks and tools, one can investigate what works, 
for whom, and how, when introducing innovations 
related to SDM in clinical practice [9]. To integrate the 
key features for successful SDM interventions, predic-
tors of uptake and diffusion, and appropriate imple-
mentation strategies, we used the PRISM framework, 
a Practical, Robust Implementation and Sustainability 
Model for translating research knowledge into prac-
tice [10]. PRISM favoured our purpose of adopting an 
integrated approach to implementation by highlight-
ing determinants at multiple levels and recognising 
their inter-relationship, rather than merely discussing 
barriers and enablers for uptake. Identifying barriers 
and enablers does not elucidate whether they are the 
actual determinants of implementation and their real 

importance for adoption (e.g. hypothetical barriers and 
enablers) [11].

Methods
A scoping review of the scientific and grey literature 
was performed according to the updated methodologi-
cal guidance [12] and PRISMA-ScR guidelines for scop-
ing reviews [13] (see Additional File 1 for PRISMA-ScR 
checklist). Scoping reviews are a type of knowledge syn-
thesis that follows a systematic approach to map relevant 
concepts, theories, sources, and knowledge gaps in a cer-
tain area by extensively identifying, reviewing, and syn-
thesising the evidence available in the literature [14].

Search strategy and eligibility criteria
The search was performed in three electronic data-
bases: PubMed, Web of Science, and Scopus, covering 
a timespan between January 2006 and October 2021. 
The starting point was set in 2006 in concomitance with 
the creation of the International Patients Decision Aids 
Standards (IPDAS) [4], which provide a core set of qual-
ity criteria for the development of PtDAs. Other studies 
were identified through ‘snowballing’ techniques, using 
the references list of relevant published reviews or man-
ual browsing.

The search strategy was built on two content areas, 
namely SDM and BC. We decided to focus on SDM tools 
and strategies for BC patients only – as opposed to an 
array of cancer types – in light of both the unique charac-
teristics of BC patients (e.g. mostly women, decisions on 
several different aspects beyond treatment, such as the 
role of fertility prevention) and the availability of multi-
ple clinically effective treatment pathways in this disease 
area, which has led to abundant literature in this field. 
Searches were restricted to title and abstract, without fil-
tering the search based on language or country of pub-
lication (See Additional File 2 for complete queries). All 
retrieved articles were imported into a reference manager 
application.

Empirical studies (randomised control trials, observa-
tional and qualitative) illustrating both the development 
and implementation of a given SDM intervention were 
included. Studies formally declared as implementation 
or hybrid, namely designs with a dual focus on assessing 
clinical effectiveness and implementation, were consid-
ered in our sample [15]. SDM interventions which facili-
tate treatment decision for patients with a diagnosis of 
BC were included. We did not restrict studies based on 
the users (e.g. patients vs. patients & healthcare profes-
sionals—HCPs), or delivery method (e.g. paper-based, 
digital, coaching).

Conversely, studies that focused solely on measuring 
the efficacy at the patient level and did not investigate 
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development and/or implementation of PtDA compo-
nents were excluded. Similarly, studies analysing SDM 
interventions related to screening or preventive thera-
pies for yet-undiagnosed patients and aftercare were 
excluded. Finally, already published literature reviews, 
clinical guidelines, or conference abstracts were also 
excluded, although their references were assessed for 
potentially relevant studies.

Study selection, data extraction and analysis
Two researchers (VA, NO) screened the first half of the 
retrieved titles and abstracts. The second half of the 
records were independently screened by two reviewers 
(VA, NO). Titles deemed eligible for full-text reading 
were assessed in-depth (VA, NO). Disagreements were 
solved by dialogue with a third researcher (OC). The 
entire research team read all the studies included in the 
analysis.

An ad hoc data extraction template was developed, 
containing information on study identifier, country, study 
design, type of SDM intervention, the underpinning 

implementation framework, treatment choice, study 
setting, and intervention development if available (e.g. 
participants and methods of engagement). Data were 
tabulated and summarised through summary descrip-
tive statistics. The template was then supplemented with 
four PRISM domains, while the taxonomy of Powell and 
colleagues [16] was used to identify the implementation 
strategies applicable to each domain. The evidence was 
interpreted using a narrative approach according to the 
four components of the PRISM framework.

Results
A total of 2.536 papers were identified from the searches. 
After removing duplicates, the remaining records were 
screened based on titles and abstracts. Inter-rater agree-
ment (0,86) was measured using the Kappa statistics 
[17]. A pool of 178 publications was assessed for full-text 
reading, with eight additional papers included through 
snowballing search. A total of 19 relevant articles for 
implementation were finally considered for data extrac-
tion and analysis (see Fig. 1 [12]).

Fig. 1  Flow diagram of data searches and source selection
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Descriptive overview
The review confirmed the increasing attention to SDM 
and PtDA adoption over time. In the 2006–2021 time-
frame, two-thirds of the studies (74%) were published 
since 2017. Implementing SDM interventions attracted 
interest mostly from North America (47%), with eight 
studies set in the USA and one in Canada, with Europe 
following suit (42%) with four studies conducted in the 
Netherlands, two each in the UK and Germany and 
two in Australia and in partnership with New Zealand 
(See Table 1).

Ten studies (53%) used qualitative methods, four 
studies (21%) used experimental methods, such as 
(clustered) RCTs and pre-post implementation, and 
the remaining five used observational, survey, or mixed 
methods design. Most interventions concerned deci-
sions relating to surgery (42%), including contralateral 
prophylactic mastectomy (CPM), lumpectomy and 
mastectomy, and breast reconstruction. In seven cases, 
the interventions incorporated a web-based tool (37%), 
compared to three using a paper-based one, and four 
using a booklet and a video, and a mix of web-, paper-
based, and coaching sessions (See Table 1).

In terms of clinical settings, 15 out of the 19 analysed 
studies were carried out in multicentred settings. Seven 
of these multicentred studies involved a mix of academic 
and general hospitals, and community or specialised 
centres. Predominantly, general, regional and commu-
nity hospitals were utilised in six studies; community 
(resource) and academic cancer centres in five studies, 
university and teaching hospitals in three studies, pri-
vate practices/clinics in two studies, and finally, radiation 
oncology and metropolitan, rural and urban centres in 
one study each (See Table 1).

In the next paragraphs, we describe the factors that 
might influence the implementation of interventions at 
multiple levels using PRISM-relevant domains, summa-
rised in Fig.  2. The four domains of the PRISM imple-
mentation model are: patient/provider considerations, 
recipient characteristics, external environment, and 
implementation and sustainability infrastructure. In 
accordance with PRISM, we use the more general cate-
gory of ‘recipients’ to refer to both organisations (leaders, 
managers and staff) and patients, whereas ‘user(s)’ refer 
to a sub-group of recipients, i.e. patients and healthcare 
providers.

The intervention: shared decision‑making and decision aid 
use
SDM is defined as a process of collaboration between 
patients and clinicians in reaching a joint decision about 
care, involving multiple medically appropriate options 
[43]. Various decision-support interventions can assist 

this process (e.g. PtDA, coaches). The PRISM framework 
considers the perspectives of both patients and provid-
ers on such interventions [10]. We examine below these 
actors’ perspectives on both the development and imple-
mentation of PtDA in BC care.

Patients’ perspective 
Despite the need to ensure patient-centred care, accord-
ing to Feldstein and Glasgow [10], patients’ perspec-
tive is often diluted by other concerns when developing 
and delivering healthcare interventions. Our analysis 
showed that 10 out of 19 analysed studies (see Table 1) 
gave an account of patients’ involvement in develop-
ment processes. The majority explicitly consulted 
patients or cancer survivors in the design and/or pilot 
testing of the intervention. When patients were not 
involved, healthy volunteers [20], patient advocates, or 
other stakeholders were engaged either in the design or 
testing phases [22, 28, 40].

Early patient engagement is a good predictor of imple-
mentation success [44]. Using a systematic and efficient 
development method can save resources (later in the 
adoption) and consider hard-to-reach patients (disad-
vantaged groups, age, etc.). Patients as co-designers of 
interventions have a twofold role: (i) as experts of their 
lived experience, conveying needs, concerns and circum-
stances [31, 37, 45]; and (ii) as evaluators of interven-
tions, by (pilot) testing the comprehension, usability and 
acceptability of tools [20, 25, 28, 46]. Patients and car-
egivers participated in the development through inter-
views and focus groups mainly, as well as surveys [40]. 
More specifically, early patient participation enabled the 
discovery of challenges related to communicating prog-
nosis, risks and uncertainty. As a response, the tools were 
revised using plain and soft language concerning the 
estimates of personal risks [31], clearer diagrams [20], 
graphs, pictures or pictographs, followed by text [22, 25], 
interactive values clarification exercises [26] and patient 
testimonials [37].

Overall, patients expressed satisfaction regarding the 
layout, wording and the use of pictorial content or dia-
grams to visually represent information [19, 29, 40]. 
These aspects contributed to facilitating patient under-
standing and maximising the acceptability of the inter-
vention in real-life conditions. Patients felt that these 
tools enabled them to grasp complex ideas (e.g. CPM not 
associated with extended survival, in Ager et  al. [26]), 
be more engaged in the decision-making process (for 
instance when a combination of written and verbal infor-
mation was used, in Burton et al. [19]) and to focus their 
mind while handling the information in a moment of 
high emotional stress [33]. Consultation planning (ques-
tion listing, audio recording) was found highly valuable 
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by patients for later follow-ups and checking with the 
treatment plan [32].

Tools accessible from multiple devices and locations 
(e.g. from home), as often as required were widely prefer-
able for patients [23, 30, 36]. Consequently, distributing 
web-based versions of PtDAs facilitated implementa-
tion [41]. However, while patients were relatively open to 
various channels of dissemination (e.g. electronic health 
record, e-mail, mail, patient portal), paper-based material 

was still highly important [27]. Related to this, different 
studies found that the lack of computer skills and internet 
connection might prevent patients from using web-based 
tools [39, 42]. In summary, a ‘one-size-fits-all’ approach 
is not feasible; rather, different formats and moments of 
delivery should be identified, based on patients’ needs 
and characteristics.

Embedding PtDAs in the clinical pathway can be chal-
lenging, as they require finding a balance between their 

Fig. 2  The PRISM Framework categories anticipating implementation factors of SDM  interventions in BC care
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timely use and compliance with treatment guidelines 
[24], and because patients might need more time before 
and after clinical encounters or additional consultations 
to process the diagnosis [30, 47]. Patients expressed a 
preference for receiving PtDA from their surgeons dur-
ing the first appointment when the benefits and risks are 
discussed [27, 39], together with other material following 
diagnosis [26]. However, the distribution of PtDAs along 
with other materials (e.g. from charities), should be care-
fully considered. An evaluation involving older patients 
emphasised the risk of PtDAs getting lost among other 
resources, causing information overload in patients [19]. 
Alternatively, decision-support interventions could be 
successfully delivered before the oncologist appointment 
by intern staff [32].

Provider’s perspective
Clinicians and other relevant actors (e.g. breast care 
nurses, specialised researchers, and software engineers) 
were involved in the PtDA development either indi-
vidually, through expert panels, or through multi-expert 
teams. Their engagement was relevant for deciding on 
the content of the intervention, for instance, by collecting 
evidence regarding the best treatment for specific condi-
tions [40]. Likewise, HCPs were involved in prototyping 
and multiple rounds of testing to ensure full agreement 
on the content [18, 22, 25]. HCPs’ role was crucial in the 
development phase, not only to inform the PtDA content 
but most importantly, to generate a sense of ownership 
and confidence [25, 45], thereby contributing to later 
buy-in, which ultimately facilitated implementation.

Across the different studies, clinicians had a positive 
attitude towards SDM interventions, seeing them as use-
ful and helpful in moderating patient-clinician interac-
tions. The key benefits included educating patients about 
different options available [29, 36, 42], facilitating discus-
sions on prognosis and survival predictions [19], shift-
ing the focus from short- to long-term expectations, for 
instance, concerning breast reconstruction [33], enabling 
patients to make more conscious treatment choices [24] 
on what matters most to them [40]. Features like the cen-
tralised, evidence-based content of PtDAs [19, 30] and 
their interactive nature [36] were also widely appraised 
by practitioners.

Nevertheless, providers expressed various concerns 
regarding the translation of these practices into daily 
care. Clinicians reported difficulties in embedding the 
use of PtDAs into clinical pathways, including time 
constraints and length of consultations [19, 24, 35, 39]. 
Likewise, providers were concerned that PtDAs could 
generate extra costs without evident returns, and compli-
cate care by confusing patients with too much informa-
tion [24, 35] or overburdening them [23].

Studies reported that the adjustment of the clinical 
pathways, for instance by providing time-outs for SDM 
with patients [47] or making the PtDA fit for surgeons’ 
consultations, facilitated the successful integration of 
the interventions [27, 35]. Ideally, the administration of 
PtDAs was better received after the diagnosis, at the end 
of consultations [39], before meeting the surgeon or the 
radiation oncologist [21, 42], and generally before making 
the final treatment decision [35]. In specific cases such 
as CPM, surgeons were advised to use a decision-sup-
port tool at their initial consultation, informing patients 
about the lack of oncological benefit of CPM [40]. To be 
effective, PtDAs were referred to patients either by the 
surgeons or breast care nurses [36, 41] and by multidisci-
plinary teams in their report advising the use of PtDAs to 
clinicians and patients [21].

A concern prevalent among clinicians was the lack of 
time which might prevent adoption [23, 41]. Neverthe-
less, various studies found that clinicians, after some 
experience, were able to normally integrate the tools into 
their workflow [27], without major changes in the usual 
care [42], reporting a perceived improvement and time 
savings due to the use of tools [30]. Other studies found 
that PtDAs did not seem to alter the length or number of 
regular consultations [21, 27, 47].

Finally, to overcome the issue of costs and encourage 
the uptake, interventions or (a set of ) copies of PtDAs 
were made free of charge [24, 35, 41] or web links devel-
oped by NGOs, as opposed to commercial organisa-
tions, were used for dissemination [42]. Similarly, it was 
observed that scalability through online distribution 
favours access and facilitates the use of PtDAs by patients 
[35, 41]. However, as mentioned earlier, such strategies 
should be mindful about patients’ skills and technology 
access.

Recipients
The extent to which a programme or intervention will 
be successfully adopted depends on how well it suits its 
target population. The PRISM framework indicates that 
patients’ characteristics such as gender, socioeconomic 
status (SES), language and culture should be considered, 
to maximise intervention effectiveness and reach impor-
tant patient subgroups. Similarly, factors characterising 
providers such as organisational leaders and manage-
ment, staff and culture can influence their ability to adopt 
and successfully practice an intervention.

Patient characteristics
BC patients are a highly heterogeneous group due to the 
diversity in the type and stage of the disease, as well as 
various patients’ characteristics. However, most of the 
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decision-support interventions have been developed to 
reflect the specificity of therapy options (chemo, endo-
crine, surgery, reconstruction), compared to patients’ 
attributes (e.g. frailty, literacy), which can influence SDM 
and the use of tools [24, 34]. Only in a limited number 
of studies, patients’ needs related to age, SES and literacy 
in some cases, were considered early in the development 
and later in the delivery of interventions.

Age was an important factor determining active par-
ticipation in the development of interventions, with one 
intervention specifically designed and targeted at older 
patients [20]. However, when comparison is made across 
age classes, studies found mixed results for active use. 
Older patients might seek active engagement but prefer 
verbal communication, and web-based tools were only 
slightly better used among younger patients [21, 34, 42]. 
Similarly, little attention was given to the socioeconomic 
background and literacy levels of patients, with merely 
one intervention addressing these aspects [29]. Studies 
found that these characteristics affect PtDA uptake in 
practice. Patients with lower SES preferred using shorter, 
illustrated paper-based interventions, such as picture 
option grids rather than option grids, and receiving the 
conversation aids from surgeons directly rather than 
ahead of their appointment [27]. Likewise, the literacy 
levels of patients were found to hinder the effective use 
of PtDAs in practice [41]. Literacy in many cases was 
tackled by developing content accessible to patients with 
reading skills at the 7th-8th grade level [31, 37] or using 
readability guidelines [20].

Finally, all analysed studies in our sample reported 
women patients as their target population of the inter-
vention. Although male patients can also suffer from BC, 
they were not observed in the available literature.

Provider characteristics
Organisations eager to adopt SDM interventions in 
standard care need to carefully consider the teams and 
professionals expected to use them daily. Though these 
factors can vary widely across organisations and health-
care cultures, we managed to identify two dominant 
themes regarding the organisational aspects of imple-
mentation: i) clinicians’ experience and attitude toward 
SDM and PtDAs and ii) teamwork [24, 33, 39]. Discrete 
strategies [16] can be used to boost the willingness of staff 
and clinicians to apply SDM interventions in practice.

Several studies stress that HCPs’ lack of motivation 
to deliver the tool [25], lack of endorsement and lack of 
competence at SDM and PtDA use might lead to inac-
curate or limited use of such interventions [24, 34, 41, 
48]. To tackle these issues, leadership buy-in is a good 
predictor of the sustained adoption of PtDAs. Identify-
ing key clinicians (e.g. surgeons) and key personnel (e.g. 

informatics), who can familiarize others in the organisa-
tion and encourage the daily use of PtDAs, were impor-
tant strategies for ensuring adoption [35, 42]. In Belkora 
et al. [38], a major success factor for implementation was 
the leadership’s willingness to subsidise staff participation 
in the programme by donating one day per week of each 
intern’s time. These leaders not only provide the neces-
sary institutional support for adoption but contribute, in 
the long run, to the dissemination and thus the sustain-
ability of SDM interventions [26, 27, 30].

To address professionals’ motivation, studies suggest 
fostering a shared vision and team commitment concern-
ing the importance of collaborative deliberation with 
patients. Widespread adoption of such practices would 
guarantee consistency in the delivery and equitable ser-
vices to all patients [24, 33]. Similarly, training was an 
important aspect to boost motivation which we discuss 
in the next section.

The last aspect concerns the role of multidisciplinary 
teams (MDT). Sometimes clinicians question the use 
of SDM, arguing that MDTs already guarantee that the 
best possible treatment is chosen. Yet, MDT’s treatment 
advice delivered in a clinical encounter seems to rein-
force the uneven power balance between professionals 
and patients, becoming a barrier to SDM [24, 48]. On the 
contrary, there was value in using the PtDAs during MDT 
meetings or indicating the use of PtDA in the meeting 
report [19, 21]. These practices are prominent because 
other HCPs, besides clinicians facing patients, have an 
important role in contributing to SDM behaviour, and 
because they are easily transferable to other health set-
tings. Currently, multidisciplinary teams are becoming 
the norm in BC settings. Thus, understanding their role 
both towards clinicians and patients can help design bet-
ter strategies for SDM interventions’ uptake.

Implementation and sustainability infrastructure
A carefully developed implementation plan is key to 
bridging the gap between theoretical research and 
medical practice. Implementation and sustainability 
infrastructure typically involves observing results and 
adjusting procedures accordingly, engaging designated 
teams, providing training and resources, developing 
protocols, and, more broadly, building a multilevel pro-
gramme for long-term sustainability [10].

Among the first academic investigations on imple-
mentation, Silvia and colleagues [34, 35] emphasised 
infrastructural elements such as organisational flexibility 
(e.g. adaptable implementation procedures and meth-
ods of delivery), and staff well-informed about the inter-
vention, to achieve a sustained adoption across clinical 
sites. Conversely, the lack of clinical and system support, 
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scheduling problems and general scarcity of human and 
technical resources were deemed key infrastructural 
barriers.

In the selected studies, several infrastructural factors 
were associated with the effective implementation of 
decision-support tools. First, a crucial element were the 
subjects delivering the intervention. Thus, having desig-
nated teams [24], frontend staff such as senior residents 
in training [40], (specialised) nurses [42], coaches [33], 
and social workers or patient educators [34] proved val-
uable to support PtDA uptake. In Bruce et al. [42] web-
based information was introduced over the phone by 
assigned nurses or breast centre navigators, either at the 
time of diagnosis or during the surgery clinic appoint-
ment. Similarly, in Belkora et al. [38], trained interns were 
engaged in calling patients to coach them on the use of 
PtDAs. In general, several studies underlined the critical 
role of cancer nurse specialists or decision coaches as an 
important link to bring cohesion within teams [33, 48], 
and for PtDA promotion to patients [24, 30].

Second, training and providing educational mate-
rial were prevalent strategies highlighted in the studies. 
Training sessions on SDM rationale and use of PtDA 
concerned both patients and clinicians (e.g. oncolo-
gists, surgeons, radiologists), or other staff (e.g. nurses, 
coaches, senior residents). HCPs receiving training on 
tools were more likely to distribute them [41]. Besides the 
PtDA functioning, clinicians could receive more general 
instructions on SDM and communication skills, inter 
alia [27, 33, 40, 41, 47, 48]. For example, in the study of 
Savelberg et al. [24], an introductory meeting to explain 
the programme and a short video were designed to raise 
awareness regarding SDM processes and to provide the 
team with coaching, training, and on-the-job instruc-
tions. To stress the importance of training all team mem-
bers and preparing them for new roles, Berger-Hoeger 
and colleagues [48] developed a training course for 
nurses and a workshop for clinicians.

Finally, the use of (conceptual) frameworks or stand-
ards was an effective strategy to foster SDM behaviour 
while sharing best practices. Van Veenendaal and col-
leagues [47] designed an implementation programme 
following a framework responding to barriers and facili-
tators at four implementation levels: innovation, users, 
organisational and socio-political context. Similarly, 
Bruce et al. [42] used the Replicating Effective Programs 
(REP) framework to develop the implementation strategy 
for delivering web-based information to patients before 
their surgical consultation. Overall, ten studies in the 
sample used or referred to a framework for drafting and 
supporting an implementation strategy (see Table 1).

Infrastructural barriers to implementation comprised 
the costs of developing and integrating SDM tools with 

electronic health registries and issues related to protect-
ing and securing personal health information records 
[30]. Poor infrastructure at the clinical centres (e.g. lack 
of space, computers, printers, and internet connection) 
was another major obstacle [35], particularly for digital 
PtDAs [19]. Finally, extensive training does not guarantee 
the retention of necessary skilled staff for sustained PtDA 
use. Staff turnover or internal organisational changes 
might lead to a loss of expertise and consistency in apply-
ing a given intervention (idem).

External environment
The need to adopt SDM interventions has been at the 
centre of policy developments. Various external pres-
sures, including clinical guidelines or regulatory frame-
works, can exert influence in diametrically opposite 
directions on the decision to adopt SDM interventions 
in clinical practice.

Increased interest from policy and regulatory 
actors can greatly assist SDM uptake. In the USA, 
the 2010 Affordable Care Act (ACA) contains provi-
sions for using SDM in clinical practice to improve 
care outcomes [49]. To facilitate adoption, ACA issued 
guidelines for funding, developing, certifying, and 
implementing decision-support interventions in the 
US. Likewise, clinical guidelines can act as a key lever 
to foster the uptake of SDM and PtDAs. For instance, 
the European Society of Breast Cancer Specialists 
(EUSOMA) recommended that “each patient has to be 
fully informed about each step in the diagnostic and 
therapeutic pathway and must be given adequate time 
to consider the alternatives and make an informed 
decision” [48, 50]. To meet the EUSOMA requirements, 
the Dutch Breast Cancer Guidelines were built in the 
form of guidance-based clinical decision trees (CDT) to 
facilitate the evaluation of all possible treatment alter-
natives [51]. These authorities, together with patient 
associations and insurance companies, exert indirect 
pressure on health organisations to adopt decision-sup-
port interventions for quality certification [24].

Going beyond the hype around SDM approaches, a 
recent review of clinical practice guidelines found that 
they address SDM insufficiently and need improvement 
[52]. National or international recommendations can also 
backfire the implementation. National quality require-
ments, according to which cancer treatment should start 
within 5  weeks from diagnosis, were found to be too 
stringent for shared patient-clinician deliberation [24]. 
Other factors interfering with SDM behaviour were cli-
nicians’ fear of legal consequences and compliance with 
guideline recommendations as a pre-requisite for centre 
re-certification [48].
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Lastly, (non-profit) organisations, scientific associa-
tions, or member-based societies act as facilitators for the 
development and spread of SDM approaches. Notable 
examples are the Informed Medical Decisions Founda-
tion (now Healthwise) which was among the first to issue 
PtDAs for different types of BC [38, 53], and the Inter-
national Shared Decision-Making (ISDM) Society [54]. 
Recognised standards exist to guide the design, develop-
ment, implementation and evaluation of PtDAs, like the 
International Patient Decision Aids Standards (IPDAS) 
and the Ottawa Decision Support Framework [55, 56]. In 
our pool of selected articles, more than 53% of the studies 
(corresponding to 9 interventions) explicitly used IPDAS 
recommendations.

Discussion
The interest in embedding SDM in clinical encounters 
has pushed the academic and medical community to 
develop and pilot-test various decision-support interven-
tions, including patient DAs. This review has investigated 
published empirical research on the adoption of SDM 
interventions in BC clinical practice. To date, much more 
research has evaluated the efficacy of SDM interventions 
on patient outcomes (knowledge, decision conflict, satis-
faction) [31, 57–59] than evidence available to inform the 
uptake of these practices in routine care. In response to 
calls for research to follow a holistic approach to imple-
mentation [60], this analysis used the PRISM framework 
to identify factors at different levels and their interaction 
in the implementation process of SDM interventions.

Strategies supporting SDM behaviour can be complex 
interventions that affect the organisational, infrastruc-
tural, team and clinician-patient level components. It is 
encouraging that two-thirds of the 19 studies scrutinis-
ing these aspects were published since 2017, with more 
evidence available from Europe. Roughly half the selected 
studies used an implementation framework to guide 
the adoption of proposed interventions from a systemic 
perspective. However, the evidence from other papers 
did not necessarily reflect meticulously designed plans 
but rather the use of discrete strategies covering some 
PRISM domains. While the use of discrete strategies has 
the advantage of focusing on specific domains (clinical 
and administrative staff, patients) or processes (integra-
tion with EHR, workflow re-design), they can serve as 
‘building blocks’ for formulating multilevel strategies 
[16]. Multilevel programmes such as the one developed 
by van Veenendal and colleagues [61, 62] can be seen as 
modular approaches that allow adaptation, customiza-
tion and scalability to other care settings and contexts. 
More work and guidance are needed regarding which 
types of strategies are more likely to be effective in rou-
tine breats cancer settings.

The analysis revealed a growing demand from regula-
tory agencies and the professional/scientific community 
articulated through the provision of standards, check-
lists, frameworks, and guidelines. However, the degree of 
success of a strategy might vary depending on the con-
text. Policies and accreditation criteria can affect both 
negatively and positively the decision of organisations 
to adopt practices supporting SDM behaviour [24, 48].
Given the complexity of healthcare systems, more effort 
is necessary to move from regulations requiring patient-
centred care to actively practicing it. Support from 
legislation can be supplemented with guidance about 
facilitating SDM in everyday care (e.g. NICE guidelines 
in the UK [6, 63]), or aligning rules and norms with the 
application of SDM [62]. Future studies could include 
system-level factors in their analysis, take a cross-country 
outlook, and focus on less researched contexts.

The review highlights the components of strategies 
at the organisational level. Specifically, having desig-
nated clinical staff, conducting training for all team 
members, and developing and distributing educational 
material are good predictors for uptake. However, all 
these studies lack a consensus on the role of (special-
ised) nurses and multidisciplinary teams in the actual 
practice of SDM interventions. On the latter, promising 
evidence shows that MDTs have an increasing role both 
towards single clinicians and by encouraging the use of 
PtDA during encounters; yet the evidence is still slen-
der [19, 21, 61]. Related, the differences in healthcare 
systems limit our understanding of the role of (special-
ised) nurses or social workers. Further research would 
shed light on the feasibility of sessions with nurse-led 
and expert coaching, especially in contexts where these 
workers have a marginal role. In the future, combined 
strategies could be designed to better integrate different 
specialty clinicians in promoting deliberation (by revis-
ing their roles), using several incentive schemas, and 
providing practical training.

Co-creation with patients and health care provid-
ers (users) holds promise in accelerating the translation 
of SDM interventions into practice. As shown by some 
studies, co-developed interventions are more respon-
sive to users’ needs and concerns and contribute to later 
acceptance and diffusion. Nevertheless, user engagement 
in the design, and later in implementation, is limited [61]. 
In the future, strategies should contemplate users, in par-
ticular patients, as part of both the development process 
and (more importantly), implementation activities [16]. 
Research is also needed to determine whether co-created 
practices are more likely to be adopted and sustained.

Given the increased importance of electronic systems 
and dissemination of digital PtDAs (37% of interven-
tions), the topic of integration costs, interoperability, 
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privacy and data management are still under-explored in 
the relevant literature. These aspects could prove highly 
relevant, especially in emerging contexts with fewer 
resources and less attention to such innovations. Further, 
focusing on infrastructural elements can prove useful for 
devising systems that identify and refer tools directly to 
patients, besides relying on clinicians.

While some of the findings discussed above find sup-
port in previous research [60], our analysis stresses the 
value of devising multifaceted strategies that cover both 
patients and providers, to favour a cultural shift towards 
SDM. In that sense, recent findings align with our focus 
on a whole-team approach [44], by engaging and (re)dis-
tributing tasks to (specialised) nurses and multidiscipli-
nary teams [64], and offering interprofessional training 
[61, 62]. The review takes a step further to suggest that 
co-creating interventions with users is an opportunity to 
tackle distrust [57], offer better-fitting interventions and 
even supply evidence other than the traditional number 
of distributed tools. Compared to reviews covering deci-
sion aids generally (screening, tests, treatment) in various 
clinical areas [44, 60, 64], our contribution is specific to 
decision support after diagnosis in BC. We argue that the 
organisational and team implications are different in situ-
ations of treatment decision-making, requiring efforts 
both at the preparatory stage and during consultations, 
supported by specific staff training. Finally, we provide an 
integrated perspective on factors influencing the adop-
tion and use of decision aids rather than focusing on bar-
riers and facilitators found in prevailing research.

These findings are subject to several limitations. 
Although the use of PRISMA-ScR has enabled a struc-
tured and transparent review of the literature, the under-
lying data sources (peer-reviewed literature, official 
guidelines, regulatory documents, etc.) used for the selec-
tion of studies may be prone to bias. Further, only papers 
published in English were ultimately considered, possibly 
missing relevant studies in the field in other languages. 
Due to the heterogeneity of study designs, their quality 
and strength of evidence were not assessed, and no com-
parison of reported results was attempted. Related, our 
analysis did not consider the effect or success of imple-
mentation approaches used in the studies, mainly for 
two reasons. First, because information about reach was 
not consistently reported (e.g. how many patients use 
the tool adopted or how many hospitals/centres adopt a 
newly developed intervention outside the study context). 
Second, information was limited about the best strategy 
of implementation and how to maintain these interven-
tions. Finally, although the interrater agreement for study 
selection was considerable, the second half of records 
was screened by only one reviewer.f Nevertheless, we are 

confident that our findings synthesised according to the 
PRISM framework can guide future considerations on suc-
cessfully implementing decision-support interventions in 
BC care and highlight new avenues of inquiry in this field.

Conclusions
Embedding SDM in BC care delivery is both appro-
priate and highly challenging. Hence, multilevel and 
multifaceted approaches are needed to consider the 
patient-provider dyad, teams, organisations and sys-
tem-level factors. Future studies will have to distin-
guish between implementation strategies for the initial 
roll-out of interventions and those for their sustainable 
maintenance in the longer term. Finally, future research 
should go beyond the initial qualitative design to test 
implementation strategies through experimental or 
large-scale quantitative measures, enabling the trans-
ferability and scalability to other contexts and under-
standing of their relative efficacy.
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