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Abstract 20 

Objective: Pain is prevalent among breast cancer survivors and can persist for years, impeding 21 

quality of life. Both prevention and pain treatment are important. However, this requires an 22 

interdisciplinary approach and complex models of care. We report on the design and 23 

implementation of an intervention that follows a step-wise care model, aimed at timely and 24 

adequate pain follow-up among breast cancer survivors. 25 

Methods: We used intervention mapping to guide our planning process. The intervention was 26 

developed in co-design with relevant stakeholders, such as breast cancer survivors and healthcare 27 

providers. 28 

Results: An e-learning training is developed aimed at changing healthcare providers’ knowledge, 29 

beliefs, and interprofessional behaviour regarding pain follow-up. Second, guides are produced to 30 

empower patients in talking about pain and stimulate referral to other disciplines.  31 

Conclusion: To achieve change in pain follow-up, multiple levels should be addressed. 32 

Additionally, the implementation and adoption of an intervention opposes challenges.  33 

Intervention mapping can serve as a theory-based and data-driven approach for decision-making 34 

during planning. 35 

Practice Implications: This study can inform others about how to prepare for the development 36 

and implementation of an intervention. The developed intervention can also be adapted according 37 

to the target population and context, and used for other cancer populations. 38 

Keywords: breast cancer survivors, chronic pain prevention, pain treatment, step-wise care 39 

model, co-design, intervention mapping 40 

1. Introduction 41 

Among cancer survivors, breast cancer survivors (BCS) represent one of the largest subgroups [1, 42 

2]. Long-term survival is common after breast cancer treatment, with a five-year survival rate of 43 
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91,2% in Belgium [2]. However, surviving breast cancer does not necessarily mean a return to life 44 

as before the diagnosis. After ending breast cancer treatment, one of the most common symptoms 45 

is pain. About 13% to 51% of BCSs report pain complaints [3, 4]. Furthermore, pain can persist 46 

during many years and become a problem that is complex and multidimensional in nature, 47 

impeding functioning and quality of life [5, 6]. The International Association for the Study of Pain 48 

describes pain as an unpleasant sensory and emotional experience associated with, or resembling 49 

that associated with, actual or potential tissue damage [7]. Preventing and treating chronic pain, 50 

therefore, require a biopsychosocial approach. When screening for pain, not only biological 51 

aspects should be examined, but psychological and social aspects regarding pain should also be 52 

assessed [5]. Furthermore, treating chronic pain calls for a multimodal approach with 53 

pharmacologic, as well as behavioural interventions. These interventions focus on improving 54 

function and limiting long-term adverse effects of pain and its treatment, more than they do on 55 

reducing pain [8]. Additionally, such an approach must be provided by an interdisciplinary team 56 

of healthcare providers (HCP) in an integrated manner [9]. Integrated care is defined as health 57 

services that are managed and delivered so that people receive a continuum of health promotion, 58 

disease prevention, diagnosis, treatment, management, rehabilitation, and palliative care services, 59 

coordinated across different levels and settings of care, and according to patients’ needs 60 

throughout their life course [10]. In practice, it seems that such follow-up care is often still lacking 61 

for BCSs [11, 12]. Currently, there is no legal or clinical framework for follow-up care after cancer 62 

treatment available worldwide [13]. In Belgium, the necessary staff and infrastructure for 63 

organizing this support exist, but they need to be inventoried, coordinated and integrated to make 64 

them more accessible to patients [2].  65 

Since early prevention and treatment is of utmost importance in the context of chronic pain, the 66 

literature does suggest a few guidelines that seem paramount in practice. First, a more systematic 67 

screening of pain, risk factors of pain, and accompanying psychosocial needs is necessary so that 68 

care can be more tailored to a patient’s individual needs [8]. Currently, screening is not always 69 

systematically addressed, which is a barrier to early prevention of pain and providing the required 70 
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help [2]. Second, short interventions or counselling aimed at pain education and self-management 71 

of the patient are of importance. According to an individual patient’s needs, more intensive and 72 

specialized interventions can be provided [14, 15] such as cognitive-behavioural interventions 73 

[16-20], acceptance and mindfulness-based interventions [21-23], and physical exercise 74 

interventions [16, 24-30]. Third, the applied prevention and treatment strategies must be 75 

monitored and adapted when needed [15]. Step-wise care is preferred because not every cancer 76 

survivor needs intensive follow-up. As healthcare resources are scarce, a step-wise care model 77 

might help to allocate resources in an efficient way by offering care to all, but the most intensive 78 

care only to those patients in highest need [31]. 79 

The aim of this study was to fill the gap between existing evidence regarding pain interventions 80 

for BCSs and the lack of a theory-based implementation of these interventions in practice. We 81 

developed an intervention that follows a step-wise care model and aims to stimulate an integrated 82 

approach for timely assessment of pain and adequate treatment among BCSs. 83 

2. Methods 84 

We used intervention mapping (IM) to guide our planning process [32-37]. IM is a framework that 85 

describes different steps to undertake a theory-based and data-driven approach in developing, 86 

implementing, and evaluating an intervention [34, 35, 38]. The framework describes six steps 87 

which guide the planner from problem identification towards programme planning. These steps 88 

do not follow a linear course, but should be understood iteratively as new insights are 89 

continuously gained [35]. Reporting about this planning process informs us about the logic and 90 

theoretical foundation of a programme as well as the practical decisions, which is useful for 91 

further programme development and/or adaptation [36]. 92 

2.1 Needs assessment 93 

The first step of IM contains a needs assessment. Therefore, focus groups were organized to 94 

identify the current needs in breast cancer follow-up care. Additionally, the barriers and 95 
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facilitators in implementing and adhering to pain interventions were explored [39]. Four focus 96 

groups with BCSs and four focus groups with HCPs involved in breast cancer follow-up took place 97 

[40-46]. A semi-structured topic guide was used (Supplemental File 1). This guide was based on 98 

a scoping search of the literature regarding existing pain interventions and gaps in pain policy [20, 99 

32, 47-52]. Second, observations were performed in a university hospital in Flanders, Belgium (i.e. 100 

a multidisciplinary setting that offers specialised (cancer) care). Because the intervention will be 101 

implemented within a local context, the aim was to map local processes regarding pain in follow-102 

up care [39]. Field notes were taken and served as guidelines for developing and aligning 103 

implementation with local practices [53-57]. Third, the results obtained were discussed within a 104 

steering group. This group represented the researchers, BCSs, HCPs with expertise in oncology 105 

and/or chronic pain, and professional associations that will help realize implementation [58]. The 106 

study was approved by an independent Committee for Medical Ethics affiliated with Ghent 107 

University Hospital. The participants signed an informed consent after having received a written 108 

explanation of the nature, purpose, and duration of this research. 109 

2.2 Setting objectives 110 

We identified the domains that influence the prevention and treatment of chronic pain in breast 111 

cancer follow-up, based on our qualitative research in step one. In analysing those data, we 112 

undertook an exploratory approach and themes were coded inductively. Afterwards, we used the 113 

Theoretical Domains Framework (TDF) as an inspiration to cluster themes into broader domains 114 

[59]. TDF synthesizes 33 theories of behaviour and behaviour change into 14 domains. It 115 

comprises cognitive, affective, social, and environmental influences on behaviour [59-61]. First, 116 

relevant domains were chosen. This selection was based on the most frequently reported factors 117 

in our qualitative research, on theories about behavioural change, and on principles of change 118 

management [62, 63]. Second, based on our needs assessment and recommended practices in the 119 

literature, the target behaviour of HCPs was described. This description followed a PDCA cycle 120 

(Plan, Do, Check, Act) [64]. Third, for every domain, change objectives were identified which 121 

describe how a domain must change to achieve the target behaviour. These change objectives 122 
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were based on the current gaps we found in our qualitative research. Additionally, we used 123 

existing competency frameworks to validate our objectives. For example, the European Pain 124 

Federation EFIC developed core competencies that describe the necessary knowledge and skills 125 

HCPs need for pain assessment, treatment planning, communication, and referral to colleagues 126 

[65-68]. Because of the importance of interdisciplinary collaboration in pain management, we also 127 

used the core competencies for interprofessional collaborative practice, developed by the 128 

Interprofessional Education Collaborative [69]. These frameworks informed the formulation of 129 

the change objectives - or in other words - the goals of the intervention. 130 

2.3 Behavioural analysis 131 

Methods were selected for each change objective. First, existing literature, practices, and 132 

applications informed reflection about underlying methods of behaviour change [32-37]. Second, 133 

we selected methods using the taxonomy of behaviour change methods as described within IM. 134 

This taxonomy gives an overview of effective methods to change behaviour and provides 135 

parameters and practical examples of how methods can be translated into intervention 136 

components and adapted to the study population and context [70]. Methods and intervention 137 

components were discussed among the research team until a consensus was reached, while 138 

considering relevancy, feasibility, and possibility of implementation as a cohesive intervention 139 

[71]. Finally, a first draft of the intervention components and materials was developed. 140 

2.4 Programme theory 141 

A programme theory was developed based on findings from our qualitative research and the 142 

behavioural analysis. This theory outlines a testable hypothesis proposing configurations 143 

between context-related factors, mechanisms, and outcomes (CMO). A CMO hypothesis was 144 

described with context representing the circumstances in which the intervention is situated, 145 

mechanisms explain how the intervention contributes to benefits, and outcomes are the intended 146 

consequences of the intervention [49, 72, 73]. 147 
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2.5 Testing feasibility of intervention components and materials 148 

The first draft was presented to relevant stakeholders [37, 41, 43, 49, 74, 75]. They were asked to 149 

review the intervention and materials by filling in an online questionnaire. This questionnaire was 150 

based on the FAME (feasibility-appropriateness-meaningfulness-effectiveness) framework and 151 

included nine items: content, layout, clarity, usability, comprehensibility, meaningfulness, 152 

consistency, user-friendliness, and achievability [50, 76]. A five-point Likert scale was used 153 

ranging from ‘very dissatisfied’ to ‘very satisfied’, and open blanks were available to note further 154 

observations and suggestions (Supplemental File 2). Additionally, some of the stakeholders 155 

participated in a focus group to get a more in-depth discussion about the previously given 156 

feedback [76, 77].  157 

2.6 Planning for intervention implementation 158 

Finally, an execution plan that would allow implementation and intervention fidelity was 159 

developed [78]. This plan was inspired by existing frameworks and models such as the TDF, the 160 

Consolidated Framework For Implementation Research, and the Sustainability Model [59, 79, 80]. 161 

Additionally, data from the focus groups in step one (i.e. the needs assessment) supported our 162 

decision-making while planning implementation. Potential implementers (e.g. department heads 163 

of involved hospitals) and certain members of the steering group were also involved during this 164 

stage to ensure sustainability when implementing the intervention [58]. The evaluation of the 165 

intervention will be reported elsewhere. 166 

3. Results 167 

3.1 Needs assessment 168 

To summarize, we identified that pain after breast cancer treatment is not always managed 169 

optimally, as confirmed by existing literature. Some of the major themes were described in Table 170 

1. The results from our focus groups will also be reported in more detail elsewhere [81]. 171 
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Table 1. Themes from the observations and focus groups with breast cancer survivors and 172 

healthcare providers. 173 

Focus groups with BCSs (n=31) Focus groups with HCPs (n=22) 

• Lack of information about possible pain 

problems  

• Pain is not standardly and actively 

questioned during follow-up 

• Lack of structured follow-up care for pain 

and no central contact point 

• Different ways of coping with pain, i.e. 

ignoring pain/not seeking support, 

looking for solutions to reduce pain, and 

accepting pain and its impact 

• Coping is influenced by the beliefs, 

emotions, and behaviour of others (e.g. 

HCPs, family, friends, colleagues, and 

society) 

• Prejudices and a lack of knowledge about 

chronic pain among HCPs, their close 

environment, and society 

• Lack of knowledge about chronic pain 

prevention and treatment 

• Biomedical beliefs and prejudices about 

chronic pain after breast cancer  

• Underestimation of the seriousness and 

impact of pain 

• Feelings of frustration and powerlessness 

among HCPs 

• Communication with other disciplines is 

too brief 

• Lack of shared values among HCPs 

regarding chronic pain prevention and 

treatment 

• Lack of knowledge about each other’s 

roles and capabilities  

• Underestimation of the added value 

and/or necessity of referral to other 

disciplines 

• Lack of knowledge about possible referral 

options 

• Referral to other disciplines does not 

happen or happens too late 

Observations in a hospital 

• Unavailability of appropriate hospital-based services during breast cancer follow-up 

• Limited involvement of allied health professionals during follow-up consultations in the 

hospital, BCSs return to the hospital every three to six months for a follow-up consult 

with one of their medical specialists 

• Outpatient consultations with allied health professionals are possible, but are not part 

of standardized care or can be limited in time  

• Primary health care could act as an alternative to hospital-based care, but there are no 

guidelines in place to assure continued care between these two settings  

• Need for a shift towards more outpatient and ambulatory care while keeping a right 

balance between primary health care, specialized outpatient care, and hospital 

inpatient care 

• After screening for pain, hospital-based HCPs must consider their abilities in assessing 

and treating pain and determine if referral is necessary 

 174 
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3.2 Setting objectives 175 

Pain prevention and treatment in follow-up care require an adequate response from HCPs, 176 

described in Figure 1 and Figure 2.  177 

 178 

 179 

 180 

 181 

 182 

 183 

 184 

Figure 1. Target behaviour and steps in preventing pain. 185 

 186 

 187 

 188 

 189 

 190 

 191 

 192 

 193 

 194 

Figure 2. Target behaviour and steps in treating pain. 195 

• HCPs recognize the need for early prevention of pain in follow-up care.  

• HCPs normalize and discuss with the patient and their family the occurrence of pain 

and pain-related problems after breast cancer treatment. 

• HCPs generate prevention strategies when needed and apply these in collaboration 

with the patient and their family. 

• These strategies include providing education on transition to chronic pain and 

associated risk factors, actively and repeatedly screening for pain and pain-related 

problems, and evaluating the need for referral. 

• HCPs evaluate the prevention strategies together with the patient and their family 

and adapt when needed. 

• HCPs identify the need for pain treatment by listening to the patient and stimulating 

conversation about pain. 

• When indicated, HCPs assess pain, pain-related problems and influencing 

biopsychosocial factors. 

• When needed, HCPs refer to other disciplines for further evaluation. 

• HCPs assess readiness to change and stimulate if necessary. 

• HCPs develop and implement an individualized pain treatment plan. They do so 

through discussing the options in a trusted environment, taking patient preferences 

into account. 

• HCPs consider their own and external resources and refer when needed. 

• HCPs take initiative to communicate within and/or outside the interdisciplinary 

team. 

• HCPs evaluate the pain treatment plan and provide continuous follow-up. 

• When indicated, HCPs reconsider the used treatment strategies. 

• HCPs ensure continued communication with colleagues. 
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Figures 1 and 2 follow a step-wise care model, which allows the care offered to be determined on 196 

the basis of observed outcomes. The intensity and/or complexity of care is increased or the kind 197 

of care is changed until a desired outcome for the patient is achieved. To achieve this behaviour 198 

in HCPs, we focused on the following domains of TDF, i.e. awareness/knowledge, beliefs, 199 

professional confidence, outcome expectancies, and professional role/identity. A matrix was 200 

developed, showing the chosen domains and associated change objectives (Supplemental File 3). 201 

3.3 Behavioural analysis 202 

Methods were selected to answer the question of how objectives could be changed. A matrix was 203 

developed, showing the chosen methods, a description of the methods, the underlying theories of 204 

the methods, and the used intervention components and materials (Supplemental File 4). We 205 

developed an intervention that includes multiple components and targets the level of HCPs, as 206 

well as the level of BCSs. The developed intervention consists of a training for HCPs and guides 207 

that can be used by HCPs and BCSs in practice. 208 

Regarding the training for HCPs, we opted for asynchronous e-learning within an interdisciplinary 209 

group. We speak of interdisciplinary learning when two or more disciplines learn with, from and 210 

about each other to improve collaboration and quality of care [69]. An interdisciplinary e-learning 211 

approach was chosen because existing literature suggests this approach is effective in improving 212 

communication between HCPs, coordination, and understanding of each other’s professional roles 213 

and tasks [82]. Additionally, asynchronous e-learning is a learner-centred approach that allows 214 

participation at a time and location that is convenient for the HCP. This makes it more accessible 215 

to combine professional development with private and work commitments [83, 84]. It is an ideal 216 

approach for a target audience with a high workload such as HCPs [85]. Especially, during a time 217 

when HCPs were overloaded with work due to the COVID-19 pandemic. 218 

Consequently, the chosen behaviour change methods had to be translated into applications that 219 

could be offered digitally and asynchronously without compromising the effectiveness, 220 

attractiveness, and accessibility. The most used methods were active learning, consciousness 221 
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raising, verbal persuasion, modelling, discussion, feedback, and enablement. These methods were 222 

then translated into didactic (e.g. informative text, videos, models, graphics, and testimonials) and 223 

interactive (e.g. group discussions, quizzes, and reflection exercises) formats. For each method, a 224 

screenshot of an application in our e-learning training was presented in Supplemental File 5. 225 

In total, the e-learning training consisted of two modules and two case-based exercises. The 226 

content that was covered by each part, was described in Table 2. This content was tailored to the 227 

results of our needs assessment. 228 

Table 2. Structure and content of the e-learning training. 229 

Structure Content 

Module one Ten submodules covering the problem of pain in follow-up care, the 

influencing biopsychosocial factors, the risk and protective factors for 

the prevention of chronic pain, and pain screening and evaluation 

methods. 

Case-based exercise HCPs participated in a two-week asynchronous discussion group and 

applied the learned knowledge while discussing a case of a BCS with 

pain problems. 

Module two Ten submodules addressing different pain treatments (including 

pharmacological, psychosocial, physical, lifestyle, and environmental 

interventions), and the importance of an interdisciplinary and 

integrated approach in follow-up care. A recommended integrated 

approach and associated tools were also presented and explained. 

Case-based exercise HCPs were again instructed to reflect on a case of a BCS in an 

asynchronous discussion group, using the e-learning content that was 

provided. 

 230 

At the end of module two, an integrated approach was recommended, inspired by the American 231 

Society of Clinical Oncology guideline ‘Screening, assessment, and care of anxiety and depressive 232 

symptoms in adults with cancer’ and the Dutch version ‘Detecting the need for psychosocial care’ 233 

[86]. This integrated approach outlines certain practices regarding screening of pain and pain-234 

related problems after breast cancer treatment and referral to other professions (Supplemental 235 

File 6). 236 
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To create an environment that makes applying such an approach in practice easier or reduces 237 

barriers to action, we also developed two guides. A first guide was designed containing advice for 238 

patients on what problems can be talked about with HCPs and what questions can be asked. The 239 

question prompt list was based on the Self-Management Navigator Tool [87, 88]. A self-report 240 

instrument for patients (i.e. the Dutch version of the Distress Thermometer and Problem List) was 241 

also added to the guide [89, 90]. Additionally, information about how to use this instrument was 242 

described. With this guide we wanted to empower BCSs and normalize talking about pain during 243 

cancer follow-up. The second guide describes hospital-based services regarding pain and 244 

summarizes databases of primary healthcare providers with experience in oncology or chronic 245 

pain. HCPs can use this guide in practice to search for possible referral options or encourage 246 

patients to search for support themselves.  247 

3.4 Programme theory 248 

To pursue pain prevention and treatment in breast cancer follow-up, a complex intervention was 249 

needed. Complex interventions consist of interacting components, demand behaviour change by 250 

those delivering and/or receiving the intervention, and evaluate a diverse set of outcomes at 251 

different levels [91, 92]. To achieve change, various stakeholders at multiple levels should be 252 

addressed. To outline the complexity of achieving change and implementing an intervention, a 253 

programme theory with context-related factors, mechanisms, and outcomes was presented 254 

(Figure 3). As mentioned, our intervention focuses on the level of BCSs and HCPs (shown in bold). 255 
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 256 

Figure 3. Programme theory with CMO hypothesis. 257 

3.5 Testing feasibility of intervention components and materials 258 

Within or between steps of complex intervention research, the intervention might need to be 259 

adapted. It is important to engage potential intervention users to inform these refinements [92]. 260 

Involved stakeholders at 

multiple levels: 

• BCSs 
• Family/friends of 

BCSs 
• HCPs in primary 

health care and 
hospitals 

• Management/ 
organization of health 
care settings 

• Financial agencies 
• Policymakers/ 

government 
• Society 

 

At the level of BCSs: 

• Raising awareness 
that pain after breast 
cancer is normal and 
can be discussed with 
HCPs 

• Empowering BCSs to 
actively search for 
information and 
support  

 

At the level of HCPs: 

• Stimulating 
awareness and 
broadening 
knowledge about pain 
after breast cancer 

• Countering certain 
beliefs regarding 
chronic pain 

• Creating shared 
values among HCPs 

• Acknowledging the 
importance of 
interdisciplinary and 
transmural 
collaboration 

• Feeling more 
confident in 
preventing/treating 
chronic pain 

• Recognizing their 
own responsibilities 
and tasks in chronic 
pain prevention and 
treatment, as well as 
the tasks of other 
disciplines 

 

At the level of BCSs: 

• Experiencing less 
pain and pain related 
problems 

• Effective coping with 
pain and its impact 

• Taking initiative to 
talk about pain 
problems and ask for 
support 

 

At the level of HCPs: 

• Actively asking about 
pain and pain related 
problems during 
follow-up care 

• Informing BCSs about 
possible pain 
problems after cancer 
treatment 

• Referring to other 
disciplines when 
needed 

• Taking initiative for 
interdisciplinary 
collaboration in 
follow-up care 

 

 

Context Mechanisms Outcomes 
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Therefore, we asked eight experts to validate the content of the e-learning regarding their specific 261 

expertise in oncology and/or chronic pain, i.e. psychologists (n=2) and physiotherapists (n=2) 262 

working in primary health care and research, as well as a physician (n=1), a psychologist (n=1), 263 

and nurses (n=2) working in a pain clinic. Furthermore, the developed e-learning training was 264 

piloted in a group consisting of 17 stakeholders including researchers (n=6), HCPs with different 265 

backgrounds (n=8), representatives of professional associations (n=2), and experts in education 266 

(n=1). These stakeholders filled in an online questionnaire and/or gave feedback via e-mail. For 267 

each item, the percentage of participants who scored ‘rather satisfied’ or ‘very satisfied’ is shown 268 

in Table 3. 269 

Table 3. Percentage of participants (n=11) who scored ‘rather satisfied’ or ‘very satisfied’ for each 270 

item regarding the e-learning training. 271 

Item Rather satisfied/ 

very satisfied (%) 

Content 100% 

Layout 64% 

Clarity 82% 

Usability 91% 

Comprehensibility 82% 

Meaningfulness 91% 

Consistency 100% 

User-friendliness 82% 

Achievability 27% 

 272 

Additionally, 12 of these stakeholders also participated in a focus group. In total, two focus groups 273 

(n=8 and n=5) were held to further discuss certain items. Overall, the training was deemed valid, 274 

clear, usable, comprehensible, meaningful, consistent, and user-friendly. Taking into account the 275 

COVID-19 pandemic, resulting in a high workload for many HCPs, some stakeholders shared 276 

concerns about the achievability of the training. As a response to this feedback, we made a 277 

distinction between what elements of the training are mandatory and what elements are 278 

background information. We made the learning goals explicit for each submodule so that HCPs 279 

can choose what submodules are more relevant based on their knowledge and experience. 280 
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Concerning the layout, some stakeholders stated a lack of uniformity (e.g. external links did not 281 

always open in the same manner). These navigation issues were afterward adapted. Additionally, 282 

extra icons were added to structure the training and indicate what kind of information or exercise 283 

is offered (e.g. informative text, video, reflection exercise, etc.). 284 

The developed guides were also piloted in a group consisting of 14 stakeholders including BCSs 285 

(n=10) and HCPs with different backgrounds (n=4). These stakeholders filled in an online 286 

questionnaire and/or gave feedback via e-mail. In general, the guides were deemed valid, clear, 287 

usable, comprehensible, meaningful, user-friendly, and achievable (Table 4). No major changes 288 

were necessary. 289 

Table 4. Percentage of participants (n=10) who scored ‘rather satisfied’ or ‘very satisfied’ for each 290 

item regarding the guides. 291 

Item Rather satisfied/ 

very satisfied (%) 

Content 90% 

Layout 80% 

Usability 100% 

Comprehensibility 100% 

Meaningfulness 90% 

User-friendliness 80% 

Achievability 100% 

 292 

3.6 Planning for intervention implementation 293 

To implement the e-learning training, we invited HCPs who work in the domain of oncology 294 

and/or chronic pain management within primary health care or hospital-based care in Flanders, 295 

Belgium. Before we developed the training, we asked HCPs about possible difficulties in 296 

organising an interdisciplinary training. Some participants stated that hospital-based HCPs often 297 

organize training sessions during the day. In contrast with primary healthcare providers, who 298 

train after their working hours in the evening. Therefore, we opted for asynchronous e-learning 299 

with the possibility of choosing where and when you participate. Additionally, accreditation was 300 
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requested for following the e-learning, as it was appointed during the focus groups as a facilitator 301 

for participation. In Belgium, it is mandatory for certain disciplines to follow a few accredited 302 

trainings each year. 303 

To implement the guides, we engaged HCPs from hospitals in Ghent, Belgium. These HCPs 304 

distributed a flyer among BCSs during follow-up consultations. When a BCS met the necessary 305 

requirements and showed interest in the study, we contacted them with more information about 306 

the study and offered the developed guide with the Distress Thermometer [89, 90]. Patients would 307 

fill in the Distress Thermometer and brought their guide to their next appointment in the hospital. 308 

During the consultation, their medical specialist discussed the filled out questionnaire and 309 

referred for further evaluation and/or treatment when necessary, using the guide with referral 310 

options. Depending on the digital literacy and assertiveness of the BCS, the HCP could also give 311 

the guide home and empower them to search for support themselves. In this way, we took into 312 

account possible pitfalls in implementing the intervention, discussed during our focus groups and 313 

in collaboration with our steering group. A barrier that was often mentioned, were the lack of time 314 

and resources of HCPs. Therefore, it was of importance to stimulate a shared responsibility 315 

between patient and HCP, by means of the guides. Furthermore, administrative tasks such as the 316 

inclusion of patients and providing the first guide, were executed by the research team to reduce 317 

the workload of the participating HCPs as much as possible. Finally, to facilitate the use of the 318 

guides during consultations, the research team contacted each involved HCP to discuss the 319 

expectations and how to organize this new way of working. An information form of three pages 320 

was also provided to the HCPs, emphasizing the importance of screening and referral in the 321 

context of pain complaints after breast cancer treatment. 322 

4. Discussion and conclusion 323 

4.1 Discussion 324 

We utilized the intervention mapping approach to plan an intervention useful for the prevention 325 

and treatment of chronic pain after breast cancer treatment. The final intervention was a package 326 
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including an e-learning training for HCPs as well as two guides for use in clinical practice. When 327 

addressing the prevention and treatment of chronic pain, change is essential at various levels such 328 

as the level of patients, HCPs, and at the context level. An intervention can respond to one level, 329 

which provides targeted but also limited outcomes. Ideally, interventions should aim to change 330 

multiple levels [80, 93]. Often, studies aim only at changing the level of individual patients [94]. In 331 

this study, we addressed the level of patients and of HCPs. Furthermore, we tried to stimulate 332 

interdisciplinary collaboration between HCPs.  333 

We used IM to guide our planning process. Since an integrated approach in the field of breast 334 

cancer follow-up care is not well-established, we had to build on theories and evidence on what 335 

might work in this context and how to best establish such an approach. Our study has shown IM 336 

to be suitable for intervention development within the oncology field and the translation of 337 

theories into practice [37]. Grounding an intervention in theories can improve the effectiveness 338 

of the intervention by identifying theoretical domains on which the intervention should focus. In 339 

this study, we opted to focus on five domains of TDF, i.e. awareness/knowledge, beliefs, 340 

professional confidence, outcome expectancies, and professional role/identity. We also specified 341 

effective behaviour change methods to address these domains such as consciousness raising, 342 

modelling, discussion, feedback, and enablement [36]. Additionally, transparency of all 343 

intervention components and quality of the intervention development are ensured [36, 37]. 344 

Furthermore, IM stimulates to incorporate the needs of stakeholders during the development and 345 

planning process. Thus, the intervention was developed in co-design with relevant stakeholders 346 

such as BCSs, HCPs, and experts in oncology or chronic pain. Instead of approaching stakeholder 347 

participation as a practical one-time step, we tried to address it as a basic attitude during the 348 

whole planning process [49, 51, 58, 95-100]. However, while applying an IM approach, we had to 349 

take into account the time-consuming process and the need for diverse skills within the research 350 

team. 351 

The next step of IM includes evaluating the implementation process and the intervention’s impact 352 

to investigate how changes occur as a result of the intervention [36]. We do not yet know if the 353 
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intervention will affect clinical outcomes related to chronic pain in BCSs. When proven effective, 354 

a future challenge will be ensuring the long-term sustainability of the intervention in practice. We 355 

can use the Sustainability Model as a tool to identify the strengths and weaknesses of our 356 

implementation plan. This model includes ten factors related to process, staff, and organization 357 

[79]. For example, it is of importance that HCPs experience benefits of the intervention that 358 

surpass beyond helping patients. Therefore, we developed guides to facilitate screening for pain 359 

and referral to other disciplines and settings with the aim of making follow-up consultations run 360 

more smoothly. A possible barrier to maintenance is the involvement of researchers in certain 361 

administrative aspects. Extra mechanisms will have to be put in place to continue beyond the 362 

research project. Another barrier might be the lack of involvement of policymakers or financial 363 

agencies in our research project. These are important stakeholders in setting procedures or 364 

providing the required facilities to support the new way of working in an ecologic manner [38, 79, 365 

91]. 366 

4.2 Conclusion 367 

Systematic and coordinated follow-up care is lacking for BCSs with pain complaints. Existing 368 

interventions are often not implemented as recommended, because the need for follow-up is not 369 

noticed and/or the necessary materials for follow-up are not available [11, 12]. Furthermore, the 370 

development and implementation processes of existing pain interventions are not always 371 

reported in a clear manner. This study outlines a step-wise description of how an intervention - 372 

aimed at the prevention and treatment of chronic pain in BCSs - was developed, embedding the 373 

planning process within theories of behaviour change and qualitative data.  374 

4.3 Practice implications 375 

The developed intervention can be adapted according to the target population and context, and 376 

used for other cancer populations. We also aim to inform other researchers, HCPs, and 377 

policymakers about how to prepare for the implementation of an intervention, taking into account 378 

its complexity. For example, it is of great importance to assess the needs of various target groups 379 
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and involve multiple levels. Our needs assessment emphasizes the necessity for countering 380 

current beliefs regarding pain among HCPs such as biomedical beliefs. By educating HCPs about 381 

possible pain problems and influencing biopsychosocial factors we hope to raise awareness about 382 

current prejudices and the importance of their behaviour in interaction with patients (e.g. 383 

listening to pain complaints, showing respect towards the patient, and providing clear 384 

information). 385 
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10. Figure caption list 662 

Figure 1. Target behaviour and steps in preventing pain. The prevention of (chronic) pain during 663 

breast cancer follow-up requires an adequate response from healthcare providers. The target 664 

behaviour of healthcare providers in preventing pain is described in Fig. 1. The described behaviour 665 

and steps in preventing pain follow a step-wise care model.   666 

Figure 2. Target behaviour and steps in treating pain. Treatment of (chronic) pain in breast cancer 667 

survivors requires an adequate response from healthcare providers. The target behaviour of 668 

healthcare providers in treating pain is described in Fig. 1. The described behaviour and steps in 669 

treating pain follow a step-wise care model.   670 

Figure 3. Programme theory with CMO hypothesis. To outline the complexity of achieving 671 

behaviour change and implementing an intervention, a programme theory with context related 672 

factors, mechanisms, and outcomes is presented in Fig. 3. The developed intervention in this study 673 

focuses on the level of breast cancer survivors and on the level of healthcare providers, both shown 674 

in bold. 675 
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