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Aim 5 

To evaluate the effectiveness, feasibility, meaningfulness and appropriateness of the development and 6 

implementation of a transmural care pathway in four hospitals in Flanders to improve self-management support 7 

in healthcare professionals and self-management in patients treated with oral anticancer drugs. 8 

Design 9 

A multicenter, prospective, interventional before-after study. 10 

Method  11 

The development and implementation of the care pathway is based on the 7-phase method by Vanhaecht et al, 12 

2011. Before and after, the care process will be evaluated from the perspective of patients, healthcare 13 

professionals in the hospital and from primary care, and the available evidence. In both study-parts, a mixed 14 

methods approach will be used including observations, semi-structured interviews, focus groups and validated 15 

questionnaires for outcome assessments. The primary outcome is self-management in patients and self-efficacy 16 

and perception towards self-management in healthcare professionals. This study was funded in October 2015 17 

and has been approved by the Ethics Committee in June 2016. 18 

Discussion 19 

Due to the growing number of patients taking oral anticancer drugs, there is need for a rigorous study that aims 20 

to optimize self-management in patients and self-management support provided by an interdisciplinary team of 21 

healthcare professionals (including oncology nurses and clinical nurse specialists). The care pathway should 22 

therefore consist of effective self-management supporting interventions and should clearly define the role of all 23 

stakeholders.  24 

Impact  25 

This study attempts to obtain standardization, uniformity and continuity of self-management support provided 26 

by healthcare professionals to patients on oral anticancer drugs with the aim to achieve an adequate level of 27 

self-management.  28 
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INTRODUCTION  32 

Over the last decades, the development and use of oral anticancer drugs (OACD) have increased 33 

exponentially (O'Neill & Twelves, 2002; Weingart et al., 2008). In contrast to intravenous (IV) therapies - that are 34 

administered in a controlled environment by specialized healthcare professionals (HCP) - oral anticancer 35 

therapies are provided at home by the patient and sometimes by informal caregivers. Hence, patients and their 36 

caregivers play a substantial role in their treatment (Kav et al., 2008).  37 

Given the oral administration, OACD offers greater flexibility and convenience, fewer hospital visits, no 38 

need for IV access, and a greater sense of independence compared to IV therapies (Bedell, 2003; Weingart et al., 39 

2008). It is therefore not surprising that patients prefer the oral administration to IV therapy (Fallowfield et al., 40 

2006; Liu et al., 1997; Twelves et al., 2006). 41 

Besides these advantages, the use of OACD also poses important challenges for patients. For the 42 

majority of OACD, complex dosing regimens need to be followed, that often have to be integrated in an existing 43 

therapy plan for the treatment of comorbidities (Weingart et al., 2008). Next, patients should be aware of how 44 

to handle OACD safely, how to manage possible side effects and when to contact a specialized HCP in case of 45 

serious toxicities and other problems or questions (Findlay, von Minckwitz, & Wardley, 2008; Weingart et al., 46 

2008). Furthermore, issues related to adherence should not be neglected (Moore, 2007). Various studies have 47 

been performed in patients following an oral anticancer treatment studying the extent of non-adherence and its 48 

contributing factors (Bassan et al., 2014; Verbrugghe et al., 2016). A systematic review (Greer et al., 2016) reports 49 

adherence rates between 46% – 100% depending on the studied sample, the calculation-method for adherence, 50 

the studied OACD, assessment measures, and the follow-up period. Taking all these challenges into consideration 51 

and given the fact that OACD often have to be taken on a long-term basis, achieving an adequate level of patient 52 

self-management is essential for a successful oral anticancer treatment.  53 

Given the aforementioned challenges for patients, shifts in traditional roles and responsibilities of HCPs 54 

are needed. In IV cancer care, HCPs take the lead and treatment is organised in one single setting around fixed 55 

dosing times. This is in contrast with oral anticancer treatment, where the patient takes responsibility for the 56 

daily intake, at home, without direct contact with HCPs. Therefore, re-organisation of current care processes for 57 

patients treated with OACD might be primordial to ensure optimal and safe cancer care, including patient self-58 

management.   59 



Background  60 

Different approaches and interventions have been described on how to improve quality and safety of 61 

oral anticancer treatments and self-management. A recent systematic review by Zerillo et al., 2018 (Zerillo et al., 62 

2018) indicates that interventions to improve care for patients treated with OACD, can range over the total 63 

process of drug delivery: prescribing, preparation/dispensing, education, administration, monitoring, and 64 

storage. The largest amount of interventions focusses on education and monitoring of care and were usually 65 

delivered by nurses and/or pharmacists. Overall, the interventions tested consisted of algorithms to track side 66 

effects, tools to assess adherence, intermediate phone calls, and home visits (Zerillo et al., 2018).  67 

Many research papers on self-management support (SMS) stress the importance of patient education 68 

(Hartigan, 2003; Kahn et al., 2017; Winkeljohn, 2010). However, in order to realize effective SMS, a multi-faceted 69 

approach focussing on 1) disease and symptom management, 2) specific needs regarding the drug (e.g. dose 70 

regimen, side effects), and 3) emotional and role management is needed (Institute of Medicine, 2004; Tadic et 71 

al., 2015).  72 

In the care for patients treated with OACD, the key players are physicians and oncology nurses (Kav et 73 

al., 2008). In Europe, different National Cancer Plans have been implemented with the aim to provide evidence-74 

based strategies for the early detection, diagnosis, treatment, rehabilitation, palliation in cancer care, and for 75 

cancer-research (EPAAC, 2015). In some cancer plans, the role of nurses in patient education and in providing 76 

ongoing support as a coordinator of the care plan has been stated (EPAAC, 2015). The Belgian Cancer plan also 77 

states the implementation of psychosocial support by specifically trained psychologists, social workers, or nurses, 78 

but does not specifically focus on the role of the clinical pharmacist (Belgian Cancer Center, 2008). Nonetheless, 79 

there is growing evidence that the involvement of clinical pharmacists in oncology is linked to a timely detection 80 

of and intervention in medication-related problems. Clinical pharmacists can also play a role in patient education 81 

and follow-up (Holle et al., 2017; Zerillo et al., 2018).  82 

Due to the home-based character of an oral anticancer treatment, it is obvious that the HCPs involved 83 

in support of patient self-management go far beyond the oncology team from the hospital (Bedell, 2003). 84 

Providing intermediate follow-up by HCPs from primary care is essential, not only to achieve an adequate level 85 

of self-management in patients taking OACD, but also to decrease the burden in oncology centres in the follow-86 

up of this growing patient population. Therefore, involvement of primary caregivers (general practitioners, 87 

community pharmacists, home care nurses) in between hospital-based follow-up consultations, is of high 88 



importance. This implies that care for cancer patients should be performed by a transmural, interdisciplinary 89 

team in which all stakeholders should be aware of each other’s role in the care process. The need for a shared 90 

care model has already been stressed (Oakley et al., 2010). However, a seamless collaboration between hospitals 91 

and primary caregivers is currently not stably implemented. Various barriers for this collaboration have been 92 

listed, such as lack of communication, absence of clear care plans and insufficient coordination of care (Aubin et 93 

al., 2012).  94 

All the aforementioned challenges and shortcomings illustrate the need for a reorganization of current 95 

care processes for patients treated with OACD, including an audit of current workflows to determine barriers 96 

and facilitators in the interdisciplinary care process and to find solutions for optimization (Salgado et al., 2017). 97 

One possible method to accomplish this reorganization is the development and implementation of a care 98 

pathway (Vanhaecht et al., 2010). A care pathway can be defined as a complex intervention for the mutual 99 

decision-making and organization of care processes for a well-defined group of patients during a well-defined 100 

period (Vanhaecht et al., 2012). Care pathways can be used to optimize care processes when problems arise on 101 

communication, coordination, standardization and monitoring of care for a specific group of patients (Vanhaecht 102 

et al., 2012). A care pathway for patients treated with OACD, should therefore consist of all relevant sustainable 103 

interventions that cover the continuum of the medicines’ pathway with the aim to support self-management 104 

(Zerillo et al., 2018). The role of each stakeholder in the different interventions should be well-described including 105 

communication strategies between HCPs from primary and secondary care (Oakley et al., 2010). 106 

This article describes the protocol of a before-after study on the development, implementation and 107 

evaluation of a care pathway for patients treated with OACD in four oncology centres in Belgium.   108 



THE STUDY 109 

 110 

Aims  111 

 112 

The aim of this before-after study is to investigate the Feasibility, Appropriateness, Meaningfulness and 113 

Effectiveness (FAME-model) of developing and implementing a care pathway for patients treated with OACD 114 

(Pearson et al., 2005). To investigate the impact of the care pathway (Effectiveness), the level of patient self-115 

management will be used as the primary outcome.  116 

The study consists of three major chronologic parts with different aims:  117 

- Part 1: baseline measurements (‘before study’), to investigate the Appropriateness and need for a care 118 

pathway for patients on OACD. The main aim of this part is to determine outcomes, barriers and 119 

facilitators of the current care process as experienced by patients treated with OACD and by HCPs from 120 

primary and secondary care. Additionally, we aim to investigate to which extent the current care is in 121 

accordance with the available evidence regarding care for patients on OACD care. The results of these 122 

baseline assessments can subsequently be used in the conceptualization of the care pathway in each 123 

hospital (part 2).  124 

- Part 2: development-phase, including an investigation of the Feasibility of a care pathway. The aim of 125 

this part is to develop and co-design a tailored care pathway in each participating hospital (taking into 126 

account the results from part 1) and to investigate the feasibility of developing a care pathway with a 127 

specific focus on barriers and facilitators that arise during the development process. Furthermore, we 128 

aim to investigate the impact of training for HCPs on knowledge regarding OACD and SMS-129 

competencies, as a prerequisite for care delivery.  130 

- Part 3: evaluation phase (‘after study’) to investigate the Meaningfulness and Effectiveness of the 131 

implemented care pathway. More specific, the aim of this part is to study intervention fidelity, perceived 132 

benefits of the care pathway (as experienced by HCPs), and impact on patient outcomes and patient 133 

experiences.   134 

 135 

Study design  136 

 137 

A prospective multicentre before-after study will be conducted between November 2015 and November 2022. 138 

The intervention is the implementation of a care pathway in four hospitals in Belgium. The impact of the care 139 



pathway will be investigated by comparing the data obtained from patients and HCPs before and after the 140 

implementation. The general framework throughout the study will be the 7-phase model by Vanhaecht et al., 141 

2012 (Vanhaecht et al., 2012). This framework offers a systematic approach to support an interdisciplinary team 142 

in the development and evaluation of new care pathways. Figure 1 shows a general overview of the different 143 

phases of the 7-phase model, adapted to the setting of the study, and aggregated into the three main parts of 144 

the study, as mentioned before.  145 

146 



  147 

PART 1. Before-study: investigation of current care  148 

 149 

The before-study aims to investigate the Appropriateness and need for a care pathway for patients on 150 

OACD. The before-study includes the first three phases of the 7-phase model (figure 1). Phase 1 and 2 aim (1) to 151 

determine in each hospital whether a care pathway is needed, (2) to appoint a local study-coordinator, (3) to set 152 

up an interdisciplinary project team including relevant stakeholders involved in the care for patients on OACD 153 

and representatives from primary care for the further development of the care pathway, and (4) to decide for 154 

which oncology departments the care pathway will first be developed. Building an interdisciplinary project team 155 

is the first crucial step in the development of a care pathway (Raijmakers et al., 2015; Vitaz, McIlvoy et al., 2001). 156 

Not only disciplines with a potential role within the care pathway but also members of the hospital management 157 

team should be represented (Raijmakers et al., 2015). 158 

Phase 3 “detailed mapping of current practice” aims to gain profound insight in the current care process. 159 

In implementation research, it is crucial to have insight into practice patterns and other contextual factors that 160 

might influence the conceptualization of complex interventions (i.e. care pathway) (Pfadenhauer et al., 2017). 161 

Therefore, an in-depth investigation of systems of care in the hospital and of the collaboration with primary care 162 

is needed. Based on these insights, a tailored care pathway respecting the individual context of each setting can 163 

be subsequently developed (part 2). The 7-phase model suggests to investigate current practice from four 164 

different perspectives (figure 1). For this study, we added a fifth perspective “independent observer” in which 165 

the research team will perform observations at the oncology department in order to familiarize with the 166 

workflow in each hospital. In phase 3, a mixed-methods approach will be used; the different assessments 167 

performed within this phase are outlined in figure 1 and described in detail below. 168 

 169 

PERSPECTIVE 1: OWN ORGANIZATION AND TEAM 170 

Sample of participants, data collection and procedures 171 

To gain insight in current care from the perspective of the organization and team, healthcare 172 

professionals from each hospital (HCP H) as well as staff members (STAFF) will be recruited (figure 2). For HCP H, 173 

a convenience sampling method will be used to recruit HCPs who are currently involved in the care process for 174 

patients treated with OACD (mainly physicians, (specialized) oncology nurses and head of nursing staff) as well 175 

as HCPs that might be involved in the new care pathway (psychologist, clinical pharmacist). Launch calls and a 176 

presentation of the aims and protocol of the study will be used to recruit HCPs.  177 



For this perspective, both quantitative and qualitative data will be obtained.  178 

First, teams of HCP (HCP H) as well as staff members (STAFF) will be asked to complete the Care Process 179 

Self Evaluation Tool (CPSET) The CPSET is a validated questionnaire containing 29 items that helps a team (or a 180 

potential team) to score the current organization of the care process in five areas: person-centeredness of the 181 

organization, coordination within the process, communication with patients and families, cooperation with 182 

primary care, and follow-up of the care process (Vanhaecht et al., 2007; Vanhaecht et al., 2012). Each discipline 183 

should come to one completed CPSET based on a mutual agreement on each item of the scale. The obtained 184 

answers will be entered in an online survey (Limesurveyâ).  185 

Second, individual HCPs (HCP H) will be asked to complete the validated Clinician Support for Patient 186 

Activation Measure – questionnaire (CS PAM) which explores the beliefs of HCPs on patient self-management 187 

and the Self-Efficacy and Performance in Self-management Support instrument (SEPSS-36) which assesses self-188 

efficacy and performance of SMS (table 1) (Duprez et al., 2016; Rademakers et al., 2015). Additionally, socio-189 

demographics will be asked such as age, gender, educational level, employment.  190 

Qualitative data will be collected by means of semi-structured interviews performed in a sub sample of 191 

participating HCPs (HCP H) from different disciplines. The interviews aim to gain in-depth insight into practice 192 

patterns of current practice including barriers and facilitators. Healthcare professionals will also be asked to 193 

express their dreams for a future care pathway. A qualitative approach is an appropriate method to gain insight 194 

into feelings, perspectives and experiences of participants (Holloway & Wheeler, 2010). A topic guide, tailored 195 

to the HCPs, will be used. Semi-structured interviews will be audio recorded and transcribed verbatim. Interviews 196 

will be performed until data-saturation has occurred. 197 

 198 

PERSPECTIVE 2: PATIENTS 199 

Sample of participants, data collection and procedures 200 

Two different methods will be used to investigate patients’ perspective on current care: 1) semi-201 

structured interviews and 2) outcome assessments. Therefore, two different samples of patients will be recruited 202 

(figure 1). For the qualitative part, patients taking OACD > 3 months (PAT CCP) will be recruited purposively by a 203 

local study-coordinator (figure 3). For outcome assessments (PAT OUTC 1), all patients who start an oral 204 

anticancer therapy for the first time, will be recruited consecutively.  205 



Semi-structured interviews with patients (PAT CCP) will be performed to gain in-depth insight into the 206 

experiences of patients with the care provided by different HCPs. Patients will also be asked to describe the flow 207 

of an appointment in the hospital, the different HCPs involved, communication with primary care, and the extent 208 

of shared-decision making. A topic guide will be used. The interviews will be audio recorded and transcribed 209 

verbatim. Interviews will be performed until data-saturation has occurred. 210 

For the outcome assessments, two types of outcomes will be investigated: 1) patient-reported 211 

outcomes (at baseline, after 1 month and after 3 months) and 2) clinical outcomes (table 1). Patient-reported 212 

outcomes include both patient-related outcomes (i.e. self-management, adherence, quality of life, distress), 213 

outcomes on patient-satisfaction (i.e. satisfaction with care, with information about medicines, and with the 214 

oral treatment) and healthcare utilization. Outcomes will be assessed using validated questionnaires and a 215 

self-developed diary (table 1). The primary outcome is the level of patient self-management, assessed by the 216 

validated subscales for oncology patients of the Health Education Impact Questionnaire (HEIQ) (Maunsell et al., 217 

2014) and the Patient Activation Measure (PAM) (Hibbard et al., 2005). The diary has been approved by a panel 218 

of experts with expertise in oncology, nursing, home care and primary care. The diary (assessing healthcare 219 

utilization) was pilot tested in a group of oncology patients focusing on comprehensibility prior to its use in the 220 

study. The assessment at baseline will be performed by telephone by a study collaborator within three days after the 221 

start of the treatment. For the next assessments, patients will be offered the option to complete the questionnaires 222 

by telephone, online or on paper. Clinical outcomes (table 1) will be collected by the clinicians or by a study nurse (at 223 

baseline, after 1 month and after 3 months) using Case Report Forms (CRFs). Standardized forms (including CRFs to 224 

be used in case of end of treatment or death) will be developed. CRFs will be offered on paper or electronically. 225 

Patients will be recruited over a period of 12 months.  226 

Sample size calculation was based on a cohort-study from (Turner et al., 2015). In this study the effect of 227 

a self-management program for patients with chronic conditions was assessed by the use of PAM and HEIQ. For 228 

our study, the sample size was calculated based on results from the five different HEIQ subscales only, as they 229 

seem to be the most appropriate measures for self-management (Turner et al., 2015). The central comparison 230 

within our study will be the comparison of the results on each subscale of the HEIQ at baseline and after 3 months 231 

of treatment in the before-group (phase 3) versus the after-group (phase 6) (figure 1). Sample size was calculated 232 

based on the unpaired t-test for each subscale. To observe an effect size of 0,29 in three out of five HEIQ subscales, 233 



considering a statistical power of 80%, a statistical significance of 5% and a drop out of 25%, 228 patients should be 234 

recruited (i.e. 114 before and 114 after). 235 

 236 

PERSPECTIVE 3: EXTERNAL PARTNERS 237 

Sample of participants, data collection and procedures 238 

To understand the views of external partners on the current care process, representatives of primary 239 

care (PC), including general practitioners, community pharmacists and nurses will be recruited. These HCPs might 240 

be involved in intermediate follow-up between hospital visits and hence their perceptions are important to take 241 

into account. The representatives will be recruited purposively within the transmural network of each hospital 242 

by means of launch calls. Semi-structured interviews will be performed to learn more about the current level of 243 

involvement of primary care including its barriers and facilitators and perspectives for a future care pathway 244 

focusing on continuity of care. A topic guide will be used. Semi-structured interviews will be audio recorded and 245 

transcribed verbatim. Socio-demographics will also be questioned.  246 

 247 

PERSPECTIVE 4: AVAILABLE EVIDENCE 248 

Sample of participants, data collection and procedures 249 

 250 

Participants from the hospital, primary care and patients, HCP H, STAFF, PC and PAT CCP, will be asked 251 

to assess the current care process in relation to the available evidence. The available evidence will be presented 252 

in a set of 82 key elements (KE) that have been developed by the research team, based on international literature 253 

and interviews with patients and HCPs. The KE have been validated in a two-round Delphi study including HCPs 254 

in primary and secondary care and patients. All KE will be included in a survey, with a two-fold question per KE: 255 

1) is the intervention implemented or not and 2) should the intervention be implemented or not.  256 

 257 

PERSPECTIVE 5: OBSERVATIONS BY THE RESEARCH TEAM 258 

 259 

In order to familiarize with the workflow and with the organizational culture and climate in each 260 

hospital, the research team will perform observations. The researchers will perform different walkthroughs of 261 

the care process, from the perspective of patients as well as from different HCPs (physicians, nurses and 262 

pharmacists). 263 

 264 

 265 



PART 2. Development of the care pathway 266 

 267 

In part 2, tailored care pathways will be developed, with respect to the results obtained from the 268 

mapping of current practice (part 1). This will be done per hospital, in co-creation with the research team and 269 

with the local project teams, by means of work-meetings that will be spread over a 18-month period. In the first 270 

meeting, results from the qualitative and quantitative assessments of the before-study will be discussed and 271 

challenges that should be addressed in the care pathway will be prioritized. In the second meeting, a general 272 

flowchart of a care pathway, based on the list of KE (part 1, perspective 4) and experiences from the research 273 

team on how care can be organized to provide adequate SMS, will be shown. This general flowchart can be used 274 

as a starting point for the local teams to redesign the care process in the hospital, and to develop the 275 

collaboration with primary care. Throughout the next work-meetings, this flowchart will be tailored to the local 276 

setting. Intermediate follow-up on specific to do’s in between working meetings (e.g. implementing new facilities 277 

in patient records, reorganizing tasks of involved disciplines), will be provided by the local coordinator. At the 278 

end of phase 4, each hospital will have obtained a tailored flowchart as well as a time-task matrix in which all 279 

interventions and the role of each stakeholder (primary and secondary care) in each step of the care pathway 280 

are described.  281 

Besides structuring and standardizing care in a care pathway, it is also crucial that the involved HCPs 282 

have the medical knowledge on OACD and have necessary competencies to provide efficacious SMS (Elissen et 283 

al., 2013). Different studies and position papers have shown that medical knowledge on OACD in HCPs from 284 

primary and secondary must be improved (Charpentier, Orr, & Taveira, 2012; Kav et al., 2008; Mekdad & AlSayed, 285 

2017; O'Bryant & Crandell, 2008; Oakley et al., 2010). Furthermore, competencies on counseling and SMS, 286 

including patient education should be further trained since good communication skills are linked to optimal 287 

patient outcomes (Schofield & Butow, 2004; Verbrugghe et al., 2016). There is evidence that e-learning, theory-288 

driven training interventions with time to practice, (video) feedback training and follow-up might generate 289 

positive training effects (Cook et al., 2008; Duprez et al., 2017). Therefore, training for HCPs will be provided by 290 

means of 1) an e-learning program with the aim to improve knowledge on OACD and their toxicities and 2) an 291 

interdisciplinary training program to improve counselling and SMS competencies. Both trainings will be evaluated 292 

by means of a satisfaction survey based on the Kirckpatrick model. This is a widely used model to evaluate 293 

training programs for professionals focussing on four aspects: reaction, learning, behaviour and results 294 

(Kirckpartick Partners, 2008).  295 



At the end of the development phase, an evaluation of the development process will be performed in a 296 

qualitative study in which the perspective from the local coordinators (semi-structured interviews) and from the 297 

research team (focus group interview) are taken into account. Topics regarding collaboration between the local 298 

project team and the research team, composition of the local project team, barriers and facilitators in the 299 

development process, readiness to change will be discussed. 300 

 301 

PART 3. After-study: implementation and evaluation of the care pathway 302 

The actual implementation of the care pathway is foreseen in phase 5. At least six months after the 303 

implementation, an evaluation of the care will be performed (phase 6). This will be done according to the same 304 

perspectives as in the before-study, as to study the meaningfulness and effectiveness of the implemented care 305 

pathway and the impact on patient outcomes and patient experiences. A mixed-methods approach will be used.  306 

Sample of participants, data collection and procedures 307 

 For perspective 1“own organization and team”, 3 “external partners” and 4 “available evidence”, the 308 

same samples of HCPs from primary and secondary care and of hospital staff will be used as in the before-study. 309 

A sub-sample will be used for the qualitative part of perspectives 1 and 3 (figure 2). For the evaluation of patient 310 

outcomes (perspective 2 “patients”), a new patient-cohort (PAT OUTC 2), meeting the inclusion criteria (figure 311 

3), will be recruited. Another sample of patients (PAT CP) will be recruited for the qualitative part. The latter 312 

sample of patients will also be used to evaluate the implementation of key elements (perspective 4 “available 313 

evidence”). 314 

Concerning perspective 1, the outcome assessment using CS PAM and SEPSS-36 will be repeated 315 

following the same procedure as in the before-study (figure 1). Additionally, in a sub sample of HCPs from both 316 

primary (perspective 3) and secondary care, focus group interviews will be organized per hospital. A topic guide 317 

will be used to discuss the following aspects: adoption, acceptance, appropriateness, and feasibility of the care 318 

pathway.  319 

 As for perspective 2, outcomes will be assessed following the same procedure as described in the 320 

before-study. Furthermore, another sample of patients (PAT CP) will be asked to participate in a semi-structured 321 

interview to express their perceptions on the new care pathway.  322 

   323 



A second round of observations (perspective 5) will also be organized. The fourth perspective of the 324 

available evidence (i.e. KE) will be integrated in this part. Each step in the care pathway will be evaluated (i.e. 325 

evaluation of care pathway fidelity) by means of structured observations at regular intervals. A walkthrough the 326 

care pathway from the perspectives of different stakeholders (including patients) will be performed. 327 

Furthermore, patient consultations will be attended to assess both medical and communicative aspects of SMS. 328 

These consultations will be audio-taped to avoid missing important elements during the observations. Patient 329 

records (n = 10 – 15 / hospital) will also be assessed to investigate the documentation of specific KE of which the 330 

performance can only be checked in a record. We estimate the number of observations to be 5 per patient / HCP 331 

and per hospital. A stratified sampling method will be used including three strata: the hospital, the HCP and the 332 

type of consultation (initiation of a treatment with OACD / follow-up). For the observations, the research team 333 

will use the time-task matrix of the care pathway document and an observation checklist including the proposed 334 

KE (i.e. perspective 4). The latter will allow to assess to what extent the KE are implemented in the care pathway. 335 

The first set of observations will be performed by two researchers to minimize bias. The interrater reliability will 336 

be calculated. For evaluation of this interrater reliability, values ≥ 0,75 will be regarded as substantial (Landis & 337 

Koch, 1977).  338 

 339 

 340 

  341 



Data analysis  342 

 343 

Given that mixed methods are used in the different study parts (figure 1), both quantitative and qualitative data-344 

analysis will be performed. Combining these two types of data will enrich insights in the current care process, in the 345 

development and in the implementation outcomes of the care pathway, such as adoption, acceptance, feasibility 346 

and meaningfulness (Proctor et al., 2011). Moreover, the qualitative and observation data will help to better 347 

understand the results from the outcome assessments in patients and HCPs and in the quantitative evaluation of the 348 

care process and will place these results in a context. Figure 4 gives an overview of the different types of data-349 

analysis on the evaluation of the current care process and the development, implementation and evaluation of 350 

the care pathway including the outcomes of data-analysis per study part. Figure 5 gives insight in the different 351 

before-after comparisons on patient- and HCP-reported outcomes. Overall, data will be analyzed chronologically per 352 

study-part and will provide insights that are useful for the subsequent parts (i.e. data of evaluation of current practice 353 

are essential for the development of the care pathway; insight in the development process is useful to understand 354 

care pathway performance).  355 

Quantitative statistical analysis will be performed using SPSS 25.0. For the validated questionnaires and 356 

surveys used in part 1 and part 3 to evaluate the current care process and the care pathway, scores will be 357 

calculated based on scoring protocols and the level of implementation of KE will be calculated. Descriptive 358 

statistics (i.e. mean and standard deviation or median and interquartile range and confidence interval) will be 359 

presented. Qualitative data in different study parts will be analyzed using NVivo
 
software. All interviews and focus 360 

groups will be recorded and transcribed verbatim, coded and analysed inductively using thematic framework 361 

analysis by means of the QUAGOL method (Dierckx de Casterle et al., 2012). Quality of data collection and data 362 

analyses will be ensured by means of researcher triangulation.  363 

For the before-after comparisons of patient-reported outcomes (figure 5), scoring protocols per 364 

questionnaire will be used to calculate scores and data will be presented using descriptive statistics. Both changes 365 

over time (M0-M1-M3) by means of a repeated measures ANOVA and differences in results per time point within 366 

one cohort will be analyzed using paired t-tests, chi-squared tests and non-parametric alternatives based on the 367 

distribution and type (continuous/categorical) of data. To analyze the impact of the care pathway on the level of 368 

the patient, before and after data will be compared using tests for unpaired data (e.g. unpaired t-test). Due to 369 

the heterogeneity of the study-population (i.e. any oral anticancer treatment) and the different settings, multi-370 



level analyses will be performed. On the level of the HCP, outcomes from the before- and after-study will be 371 

compared (figure 5) and associated factors (i.e. participation to training) will be investigated. Since these are 372 

paired data, tests for paired data will be used.  373 

Ethical considerations  374 

 375 

Approval was obtained from the Ethics Committee UZ/KU Leuven (central ethics committee) in June 2016 and 376 

from the local ethics committee of each participating hospital. Each participant (HCP/patient) will receive written 377 

and verbal information, of the respective parts of the study. A written informed consent will be obtained from 378 

each participant. All data will be anonymized for further analyses and reports.  379 

 380 

Validity, reliability and rigor  381 

 382 

In this study, a mixed methods design is used both in the before- and after-study to enrich the collected data. 383 

This method creates the opportunity to triangulate and integrate quantitative and qualitative data and to place 384 

quantitative data in context (Onwuegbuzie & Leech, 2005). For the quantitative part, mostly validated 385 

questionnaires will be used. Own-developed questionnaires have been assessed for reliability and content 386 

validity. Moreover, these questionnaires have been pilot tested in a sample of either patients or HCPs prior to 387 

the study. Furthermore, a multicenter design is used to enhance the generalizability of the findings. To guarantee 388 

the rigor of the qualitative data, the QUAGOL method (Dierckx de Casterle et al., 2012) and triangulation (both 389 

on the level of the data and on the level of the researcher) will be used. In order to enhance transferability of 390 

the findings, maximum variation sampling will be applied.  391 

 392 

Discussion  393 

 394 

A multicenter study that aims to study the feasibility, appropriateness, meaningfulness and effectiveness of 395 

developing and implementing a tailored care pathway for patients treated with OACD is lacking. This study is the 396 

first asset to integrate all relevant interventions in SMS during oral anticancer therapies. This study is highly 397 

relevant for oncology nurses and clinical nurse specialists since they are -besides the physician – a key player 398 

SMS during oral anticancer treatments. Moreover, using the described methodology and development process 399 



characterized by patient-involvement and co-design between local project teams and the research team, four 400 

different tailored care pathways will be obtained. A tailored intervention has been proven to be a key point in 401 

achieving a sustainable change in health care (Bosch, van der Weijden, Wensing, & Grol, 2007; Grol & Grimshaw, 402 

2003). Furthermore, this is the first care pathway in oncology that only focusses on the type of treatment, i.e. 403 

oral. Hereby, the care pathway can be used for different types of indications for which an oral treatment can be 404 

started. All these aforementioned choices have some implications described below.  405 

 406 

Limitations  407 

Different limitations can be assigned to this study. First, by choosing a tailored approach in co-design with the 408 

different hospitals and the research team, sufficient time and the right resources will be needed to guarantee 409 

the sustainable change in health care. The care pathway will be implemented in a real-life context and due to 410 

hard-to-control situations, further optimization will be needed in the first months / years. Second, patients 411 

eligible for the outcome assessments can suffer from different types of cancer resulting in a heterogeneous 412 

patient population. In this study we will focus on the type of anticancer treatment (i.e. oral) rather than on a 413 

specific indication and mainly report data on a general level. Due to the heterogeneity of the population, 414 

statistical analysis of sub groups will be needed to gain insight in differences in level of self-management and 415 

other outcomes among different types of indications and OACD. Furthermore, it might be possible that a positive 416 

effect on patient-reported outcomes can only be seen on a long-term basis. Therefore, a process-evaluation of 417 

the development and implementation of the care pathway through qualitative studies is essential to gain insight 418 

in underlying perceptions of HCPs and patients. 419 

  420 
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Figures 571 

 572 

 573 

 574 

 575 

Figure 1. General overview of the before - after study with integration of the first six phases from the 7-phase 576 

model by Vanhaecht et al., 2011 (Kris Vanhaecht et al., 2012) and the different assessments per phase. The 577 

samples used per assessment are also indicated. a HCP hospital; b hospital staff; c patients involved in evaluation 578 

of the current care process; d patients recruited for outcome assessments; d primary care; f patients involved in 579 

the evaluation of the care pathway 580 

 581 

 582 



 583 

 584 

Figure 2. Overview of the HCPs that will be recruited for the different assessments in the before- and after-study. 585 

Each group of participants is encoded – HCPs hospital (HCP H); hospital staff (STAFF); primary care (PC) - for 586 

further use throughout this study protocol. 587 

 588 



 589 

 590 

Figure 3. Overview of the patients that will be recruited for the different assessments in the before- and after-591 

study. Each sample of patients is encoded – patients involved in the investigation of the current care process (PAT 592 

CCP); patients recruited for outcome assessments (PAT OUTC), patients involved in the evaluation of the 593 

performance of the care pathway (PAT CP) - for further use throughout this study protocol. 594 
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 598 



 599 

 600 

Figure 4. Overview of the different types of data-analysis on the evaluation of the current care process and the 601 

development, implementation and evaluation of the care pathway including the outcome of data-analysis per 602 

study part.  a HCP hospital; b hospital staff; c primary care; d patients involved in evaluation of the current care 603 

process patients recruited for outcome assessments; e patients involved in the evaluation of the care pathway 604 

 605 

 606 

 607 

Figure 5. Overview of the before-after comparisons that will be performed on patient-reported and HCP-reported 608 

outcome measures to investigate the impact of the care pathway. a patients recruited for outcome assessments; 609 
b HCP hospital; c primary care 610 

 611 



 612 

Tables 613 
 614 
 615 

Table 1. Overview of outcomes assessed in patients and in HCPs before and after the implementation of the care pathway 

OUTCOME ASSESSMENTS IN PATIENTS (before and after same procedures) 

Outcome/data Method/scale 
Start of treatment 

(0 months) 
Follow-up visits  
(after 1 month) 

Follow-up visits 
(after 3 months) 

Self-management 

Health Education Impact Questionnaire (HEIQ ) 
(Maunsell et al., 2014) 

X X X 

Patient Activation Measure (PAM)  
(Rademakers, Jansen, van der Hoek, & Heijmans, 2015) 

X X X 

Adherence 
Probabilistic Medication Adherence Scale (ProMAS) 
(Kleppe, Lacroix, Ham, & Midden, 2015) 

NO DATA 
COLLECTION 

X X 

Patient satisfaction with treatment 
CTSQ  
(Cheung et al., 2015) 

NO DATA 
COLLECTION 

X X 

Patient satisfaction with care 

Outpatient Satisfaction Questionnaire (Out-Patsat 35)  
(Nguyen et al., 2011) 

X X X 

Satisfaction about Information Medicines Scale (SIMS) 
(Horne, Hankins, & Jenkins, 2001) 

X X X 

Health related quality of life 
Functional Assessment Cancer Therapy – General (FACT G) 
(Brucker et al., 2005) 

NO DATA COLLECTION X 

Distress 
Distress Barometer (DB) 
(Bauwens et al., 2009). 

X X X 

Sociodemographics: age, gender, nationality, marital status, education, 
occupation/employment 

Patient survey during patient-reported outcome assessments X   

Co-medication Patient survey during patient-reported outcome assessments X X X 

Illness related data: tumor anamnesis, time since diagnosis previous 
tumor treatment(s), metastases, comorbidities, symptoms  

Case report form (CRF) X X X 

Therapy-related data: type/name OACD, doses regimen Case report form (CRF) X X X 



Efficacy of therapy 

RECIST reported in case report form   X X 

ECOG performance scale reported in case report form  X X X 

Interruptions or changes in therapy regimen Case report form and Patient survey  X X 

Side effects 
CTC-NCI 4.0 documented in case report form 
 

 X X 

Number and timing of consultations; type of healthcare professionals 
involved, main reason / topics discussed during consultation, 
emergency visits, hospitalisation, visits to the GP 

Therapy-related diary X X X 

Cost of the total oral anticancer therapy Therapy-related diary X X X 

OUTCOME ASSESSMENTS IN HCPs (before and after same procedures) 

Outcome/data Method/scale Before-study After-study 

Beliefs towards self-management 
Clinician Support for Patient Activation Measure – questionnaire (CS 
PAM)  
(Rademakers et al., 2015) 

X X 

Self-efficacy 
Self-Efficacy and Performance in Self-management Support instrument 
(SEPSS-36) 
(Duprez et al., 2016) 

X X 
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