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Purpose: This study aimed to develop Capacity–Motivation–Opportunity MAPEX (CMO–MAPEX), a multidimensional, patient- 
centred and operational framework to guide medication-adherence support in outpatient pharmaceutical care.
Methods: A six-stage framework-development process was undertaken. First, a narrative scoping synthesis identified behavioural, 
experiential and organisational determinants of medication adherence relevant to outpatient pharmaceutical care. Second, key 
constructs were extracted and coded into a shared analytic matrix. Third, framework analysis was applied to cluster constructs into 
higher-order domains. Fourth, an integrative synthesis aligned the emergent CMO structure with evidence on adherence, treatment 
burden, patient experience and hybrid-care models. Fifth, the conceptual architecture was translated into a structured clinical workflow 
incorporating CMO-based assessment, a three-level complexity stratification system, domain-specific intervention families and hybrid 
follow-up rules. Finally, a multidisciplinary expert panel reviewed and refined the framework to ensure ecological validity and 
feasibility in routine practice.
Results: The analysis yielded a stable three-domain structure—Capacity, Motivation and Opportunity—capturing patients’ ability to 
manage treatment, their beliefs and emotional readiness, and the contextual conditions enabling or hindering adherence. These 
domains were operationalised through assessment indicators, complexity-based stratification, targeted intervention mapping and 
longitudinal hybrid-care pathways. Patient-reported outcome and experience measures were embedded as core components to monitor 
treatment burden, preferences and experience, and to support dynamic re-stratification and adjustment of follow-up intensity over time.
Conclusion: CMO–MAPEX provides a pragmatic and scalable framework that translates adherence theory into patient-centred 
pharmaceutical care. By integrating behavioural determinants, patient experience and hybrid-care organisation within a single 
operational structure, it offers a reproducible approach to tailoring adherence support according to patient preferences and complexity 
in outpatient settings.
Keywords: medication adherence, patient preference, patient engagement, patient-reported outcome measures, telepharmacy, 
pharmaceutical care

Introduction
Medication adherence remains one of the most enduring and costly challenges in chronic disease management, impacting 
clinical outcomes, patient experience, and health-system efficiency.1,2 Despite sustained research efforts and the avail
ability of multiple theoretical models, real-world adherence in chronic pharmacotherapy continues to be suboptimal 
across therapeutic areas.3 Poor adherence is associated with avoidable hospitalisations, reduced quality of life, increased 
therapy failure, and the unnecessary escalation of treatment.1,3 Within outpatient specialty pharmacy practice, where 
sustained patient support is integral to clinical practice, optimizing medication adherence and strengthening patient 
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engagement has emerged as a critical priority, with direct implications for patient safety, continuity of care, and patient- 
reported outcomes.

A key difficulty in improving adherence is the inherently multidimensional nature of medication-taking behaviour.4,5 

Cognitive, emotional, functional, social, logistical, and organisational factors interact to shape patients’ medication 
adherence behaviours.4 Traditional interventions focusing exclusively on education or reminders have shown limited 
effectiveness because they address only a fraction of the determinants influencing adherence.5 Consequently, recent years 
have seen the emergence of models emphasising behavioural and experiential dimensions—such as the Necessity– 
Concerns Framework,6 the ABC taxonomy,7 and treatment-burden theory.8 These frameworks have advanced conceptual 
understanding by highlighting that beliefs, expectations, motivation, and perceived burden are crucial in shaping 
adherence behaviour.

However, none of these models has been explicitly developed to address the operational realities of pharmaceutical 
care (PC). They offer conceptual clarity but do not explain how to translate behavioural determinants into structured 
workflows, how to adapt follow-up intensity to patient needs, or how to integrate in-person and remote activities in 
a coherent and scalable way for outpatient pharmacy team. In practice, pharmacists must balance clinical tasks, patient 
preferences, digital tools, resource constraints, and the increasing demand for longitudinal follow-up. Existing adherence 
models do not provide a practical roadmap to guide these decisions.

At the same time, health systems are undergoing rapid transformation. Hybrid models that combine face-to-face visits 
with telepharmacy, digital monitoring, and remote communication have become increasingly relevant, especially for 
chronic care.9 Patient-reported outcomes (PROMs) and experience measures (PREMs) are being incorporated into 
routine practice to capture patients’ perceptions of the treatment, the overall illness burden, and their interactions with 
the healthcare system.10 These developments require a framework capable of integrating behavioural, experiential, and 
organisational dimensions into a single operational structure aligned with patients’ preferences and daily lives.

In outpatient settings, clinical pharmacists are uniquely positioned to support medication adherence by providing 
personalised education, motivational support, care coordination, and follow-up. Yet the lack of an operational, patient- 
centred, and adaptable framework limits the consistency and scalability of adherence-enhancing strategies. There remains 
a gap between theoretical models and the practical demands of outpatient PC, particularly when addressing complex 
patients with fluctuating needs, multimorbidity, or barriers to accessing in-person care.11,12

The CMO–MAPEX model was developed to address this gap. Its conceptual structure is based on three domains— 
Capacity, Motivation, and Opportunity—but, unlike other frameworks, it is not derived from COM-B nor conceptually 
aligned with it, despite superficial similarity in terminology.13,14 CMO–MAPEX originates from the needs and workflow 
of PC, as defined in contemporary re-conceptualisations of the discipline,13 rather than from a behaviour-change theory. 
The model was designed independently to capture the dimensions that pharmacists routinely encounter in practice: the 
patient’s ability to manage treatment (Capacity), their beliefs and emotional readiness (Motivation), and the contextual 
conditions that facilitate or hinder adherence (Opportunity). Each of these domains is explicitly defined through 
assessment indicators, intervention categories, and follow-up pathways that reflect the organisation of outpatient 
pharmacy.15

Beyond its behavioural foundation, CMO–MAPEX incorporates two elements essential to patient-centred adherence 
care. First, it embeds PROMs and PREMs into the assessment and follow-up process, recognising that adherence is 
shaped not only by behaviour but also by the patient’s lived experience of treatment.15–18 Second, it integrates hybrid 
care models, digital monitoring tools, remote counselling—into a longitudinal pathway that combines accessibility with 
personalised support.19,20 By linking behavioural determinants, experiential measures, and operational workflows, the 
model aims to provide a reproducible system for tailoring interventions, stratifying patients according to their level of 
complexity, and adapting follow-up intensity over time.21 The framework is conceptually aligned with national quality 
standards for pharmaceutical care and has been progressively incorporated into Spanish hospital pharmacy practice, 
particularly through its compatibility with the QPEX certification framework.22

While most adherence approaches focus on identifying the factors and barriers underlying non-adherence, few 
provide guidance on how to systematically organise PC services to effectively address these challenges. CMO– 
MAPEX seeks to bridge this gap by offering a unified framework that translates theory into practice. It is designed to 
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standardise decision-making, support consistent care delivery, incorporate patient preferences and experiences, and 
enhance engagement across diverse chronic conditions.23–26 Importantly, the model can be applied flexibly across 
therapeutic areas while maintaining a common operational structure, making it suitable for integration into routine 
outpatient pharmacy practice.15

This work addresses relevant gaps in the existing literature, particularly the limited availability of multidimensional 
adherence frameworks integrating behavioural, experiential, and pharmacotherapeutic determinants, as well as the 
scarcity of operational models translating these concepts into structured pharmaceutical-care workflows.

In this context, the objective of this study is to develop a multidimensional, patient-centred, and operational frame
work that integrates behavioural determinants, patient-reported outcomes, and hybrid care pathways into a coherent 
model to guide medication-adherence support in outpatient PC.

Materials and Methods
This study followed a structured and transparent multi-stage process to develop the CMO–MAPEX framework as an 
operational, patient-centred model for supporting medication adherence in outpatient PC. The aim was to ensure 
conceptual rigour, ecological validity and traceability throughout framework development. The methodological approach 
was informed by recognised guidance on conceptual-framework development in health research27 and combined 
narrative evidence synthesis,28 framework analysis29 and expert consultation.30 The process unfolded in six iterative 
stages.

To ensure conceptual breadth and transparency, the first stage began with a structured narrative scoping synthesis of 
the behavioural, experiential and organisational determinants of medication adherence relevant to outpatient PC 
(Table 1). Searches were conducted in PubMed/MEDLINE, Scopus and Web of Science, using broad combinations of 
terms related to medication adherence, behavioural determinants, patient experience, treatment burden, PC, and hybrid or 
telepharmacy models. This stage followed a structured narrative scoping approach aimed at identifying conceptually 
relevant determinants rather than conducting a formal systematic review. Sources were selected based on conceptual 
relevance and contribution to framework development, applying a thematic saturation logic.

Inclusion criteria focused on sources that: (a) examined behavioural, experiential or contextual determinants influen
cing adherence; (b) proposed conceptual or organisational models applicable to chronic therapy management; or(c) 
informed the role of outpatient pharmacist in long-term follow-up. Journal ranking was not used as an inclusion criterion, 
as the objective was conceptual comprehensiveness rather than hierarchical evidence selection. The literature considered 
spanned from database inception to December 2025. The searches yielded approximately 200–240 potentially relevant 
records across databases. Following screening for conceptual relevance, theoretical diversity, and thematic contribution, 

Table 1 Behavioural, Experiential and Contextual Determinants Mapped to the CMO–MAPEX Model

Domain Determinants Included Description Clinical Examples

Capacity Health literacy; understanding of treatment 

goals; regimen complexity; technical 

administration skills; cognitive limitations; 
medication-management skills

Cognitive, functional and 

organisational abilities required to 

manage chronic pharmacotherapy 
effectively

Incorrect inhaler technique; 

misunderstanding of dosing; difficulty 

organising medication; inability to integrate 
treatment into daily routines

Motivation Necessity–concerns beliefs; ambivalence; 
emotional distress; perceived treatment 

burden; readiness to engage; alignment with 

goals and values; self-efficacy

Psychological, emotional and 
belief-based determinants 

influencing willingness and 

readiness to adhere

Fear of long-term adverse effects; 
treatment fatigue; low motivation; 

unrealistic expectations of benefit; 

fluctuating confidence

Opportunity Access barriers; transport and scheduling 

constraints; digital literacy; social support; 
care fragmentation; administrative burden

External conditions that enable or 

hinder medication-taking 
behaviour, independent of 

capability or motivation

Missed appointments due to transport/ 

work issues; limited digital access; complex 
care pathways; insufficient family or 

community support
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approximately 40–50 sources informed construct extraction and framework development. Consistent with the narrative 
scoping design, emphasis was placed on conceptual saturation rather than exhaustive enumeration.

Two reviewers independently screened abstracts and full texts for conceptual relevance. Extracted constructs were 
entered into a shared coding matrix that captured definitions, theoretical origins and illustrative content. This matrix 
served as the basis for subsequent framework analysis.

Data saturation was monitored continuously, and additional sources were incorporated until no new determinants, 
categories, or conceptual relationships emerged. The synthesis emphasised conceptual convergence rather than quanti
tative aggregation and provided the foundational structure upon which subsequent analytic and operational phases of the 
model were developed.

This narrative synthesis aimed to identify conceptually relevant determinants to inform the development of the 
framework rather than to provide a comprehensive evidence map.

In the second stage, key constructs were identified and coded. Two researchers independently reviewed the included 
bibliography and extracted adherence-relevant constructs related to: capability, literacy, and functional skills; motiva
tional, emotional, and belief-based determinants; contextual, environmental, and organisational barriers; patient-reported 
outcomes, treatment burden, and experiential drivers; and operational aspects of outpatient PC.

Constructs were organised in a shared coding matrix capturing description, theoretical origin and illustrative 
examples. Extraction followed an iterative refinement process. Overlapping constructs were compared and merged 
when appropriate; disagreements were resolved through structured discussion until conceptual saturation was reached.

In Stage 3, constructs were categorised into higher-order domains. Using a framework-analysis approach, the 
extracted constructs were clustered into conceptually coherent higher-order domains. Through constant comparison, 
three overarching and mutually exclusive categories emerged:

Capacity – patient knowledge, skills, functional ability, literacy and treatment-management capability.
Motivation – beliefs, expectations, emotional state, ambivalence, readiness and perceived burden.
Opportunity – logistical, organisational, social, contextual and system-level determinants that enable or hinder 

adherence.
These domains demonstrated internal coherence and external distinction and accommodated all extracted 

determinants.
In Stage 4, an integrative synthesis was undertaken to build the conceptual model. The emergent Capacity– 

Motivation–Opportunity structure was aligned with evidence-based determinants of adherence, theories of treatment 
burden, and patient-experience outcome (PROMs and PREMs). In addition, preference-sensitive care frameworks, hybrid 
care and telepharmacy models, and organisational workflows in outpatient pharmacy services were incorporated. 
Constructs were mapped to each domain and cross-referenced with theoretical frameworks using analytic matrices. We 
refined the boundaries of each domain and identified the core behavioural and experiential mechanisms influencing 
adherence. The synthesis produced a multidimensional conceptual architecture linking C–M–O determinants with 
operational needs of outpatient PC.

In Stage 5, the conceptual architecture was operationally translated into PC workflows to ensure ecological validity. 
This process was informed by task analysis of routine outpatient pharmacy practices and focused on mapping Capacity– 
Motivation–Opportunity determinants to key clinical and organisational components. These included: (i) assessment 
indicators and structured interview elements; (ii) triage criteria and decision nodes; (iii) a three-level complexity-based 
stratification system (Level 1 = higher complexity; Level 3 = lower complexity); (iv) domain-specific intervention 
families; (v) follow-up intensity rules and integration of telepharmacy modalities; and (vi) PROM/PREM-guided 
monitoring and criteria for dynamic re-stratification.

This step produced the operational backbone of CMO–MAPEX, allowing pharmacists to identify dominant limiting 
factors, personalise interventions and organise longitudinal hybrid follow-up (Table 2).

Finally, in Stage 6, expert review, refinement, and ecological validation were conducted. This stage consisted of an 
ecological validation process (refers to a structured expert-based appraisal process designed to evaluate conceptual 
clarity, coherence, feasibility, usability, and alignment with real-world outpatient pharmaceutical-care workflows) invol
ving a multidisciplinary panel of experts. The panel included hospital pharmacists specialised in outpatient care, 
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clinicians from chronic-care specialties, behavioural science researchers, and professionals experienced in PROM/PREM 
development.

Experts received a structured dossier summarising the emerging framework, including domain definitions, stratifica
tion logic, intervention mapping and workflow diagrams.

Feedback was collected through iterative rounds combining synchronous meetings and written annotations. Experts 
were asked to evaluate conceptual clarity, internal coherence, clinical feasibility, and alignment with patient-centred and 
hybrid care principles.

Comments were thematically analysed and used to refine definitions, streamline subdomains, adjust the stratification 
criteria and improve operational pathways.

Although not designed as a formal Delphi or RAND/UCLA process, this structured expert review provided ecological 
validity and ensured the model was usable and acceptable in routine outpatient PC.

Methodological rigour was addressed through triangulation of behavioural, experiential and organisational sources; 
independent data extraction followed by consensus procedures; explicit documentation of analytic decisions; and external 
expert review. The analytic process was further informed by alignment with routine outpatient pharmaceutical care 
workflows. All coding matrices, analytical steps and decision logs were maintained as part of an internal audit trail to 
support transparency and reproducibility. As no human participants, identifiable data or clinical interventions were 
involved, ethics approval was not required in accordance with international research guidelines.

Results
The multi-stage development process led to the formulation of CMO–MAPEX, a multidimensional and operational 
framework designed to structure medication-adherence support in outpatient PC. Rather than emerging from a single 
theoretical lineage, the model took shape through the gradual integration of behavioural evidence, experiential insights, 

Table 2 CMO–MAPEX Model Architecture: Domains, Subdomains and Operational Components

Component Description Operational Elements Clinical Output

Capacity Patient’s cognitive, functional 
and technical ability to 

manage therapy

Correct administration technique; 
comprehension; health literacy; regimen 

organisation; routine integration

Identification of skills gaps; need 
for education or technical training

Motivation Beliefs, emotions, 

expectations and perceived 

burden influencing adherence

Necessity–concerns balance; intrinsic 

motivation; emotional state; perceived 

burden; self-efficacy

Need for motivational 

interviewing; expectation 

realignment; burden-reduction 
strategies

Opportunity Contextual, logistical and 

organisational determinants 

of adherence

Access to care; scheduling; digital 

capabilities; support networks; care 

coordination

Identification of external barriers; 

logistical interventions; integration 

of telepharmacy

Stratification Classification based on 

behavioural and contextual 
complexity

Level 1: high complexity; Level 2: 

moderate complexity; Level 3: low 
complexity

Follow-up intensity; frequency and 

modality of contacts; prioritisation

Intervention mapping Selection of domain-specific 
interventions based on 

identified barriers

C/M/O intervention catalogue Personalised care plan aligned with 
patient needs

Hybrid follow-up Structured combination of 

in-person and remote care

Telepharmacy; asynchronous digital tools; 

strategic face-to-face reviews

Improved continuity; reduced 

burden; increased accessibility

PROM/PREM integration Systematic use of patient- 

reported outcomes and 

experiences

PROMs (burden, self-efficacy); PREMs 

(accessibility, communication, satisfaction)

Re-stratification; adjustment of 

follow-up intensity; shared 

decision-making
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and the practical realities of contemporary pharmacy services. The results of this process reflect both the conceptual 
refinement of the framework and its translation into an operational system designed for use in routine clinical practice.

The initial scoping phase produced a broad and heterogeneous set of determinants of adherence, illustrating the 
complexity of the behaviour it sought to capture. Constructs ranged from literacy, skills and cognitive abilities to 
emotional readiness, decisional conflict, logistical constraints, digital limitations and experiences of treatment burden. 
During iterative analysis, these determinants consistently gravitated toward three coherent clusters corresponding to 
Capacity, Motivation and Opportunity. The three domains demonstrated internal cohesion and external distinctiveness, 
with no relevant constructs remaining outside the triad. This provided a stable conceptual foundation on which to build 
(Table 1).

As refinement progressed, the relationship between these domains became more clearly defined. Capacity captured 
the cognitive, functional and organisational prerequisites for managing long-term therapy: understanding treatment goals, 
mastering administration techniques, integrating medication into daily routines, and navigating complex regimens. 
Motivation encompassed the psychological and emotional landscape that underpins adherence—beliefs about necessity 
and harm, ambivalence, confidence, readiness to change, and the broader experiential processes that shape how patients 
perceive their treatment. Opportunity consolidated the environmental and organisational conditions that can either enable 
or obstruct adherence, including access barriers, fragmentation of care, digital and logistical limitations, support networks 
and appointment burden.

Through successive rounds of synthesis, these domains were progressively linked to each other in ways that reflected 
real-world patterns of behaviour. For example, low literacy (Capacity) often magnified perceived burden (Motivation) 
and made patients more dependent on system-level facilitators (Opportunity). Conversely, strong motivation was 
frequently insufficient when access or logistical barriers remained unresolved. These interactions reinforced the need 
for a unified framework in which behavioural, experiential and contextual dimensions could be assessed together and 
addressed in an integrated manner. The key domains, constructs, and operational components of the framework are 
summarised in Table 2.

With this conceptual architecture established, attention turned to translating it into a practical system that pharmacists 
could apply consistently. This required moving from what shapes adherence to how these determinants should guide 
decisions in everyday practice. The three-level stratification system emerged naturally from this process (Table 3). Rather 
than classifying patients solely by diagnosis or clinical severity, it organises them according to the nature and intensity of 
their behavioural and contextual barriers. Patients with multiple concurrent limitations across Capacity, Motivation and 
Opportunity were assigned to Level 1, requiring close, often hybrid follow-up and targeted interventions. Those with 
a single predominant barrier were categorised as Level 2, while stable patients with limited complexity were placed in 
Level 3, with minimal follow-up needs. The system was designed to be dynamic: changes in PROM/PREM patterns, 

Table 3 CMO-Based Stratification System: Levels, Criteria and Clinical Indicators

Stratification Level Description Core Criteria

Level 1 – High complexity Patients with multiple, interacting C–M–O barriers requiring intensive and 

hybrid follow-up. 

High treatment burden; emotional instability or low self-efficacy; significant 
contextual/logistical limitations.

● ≥2 domains with severe barriers

Level 2 – Moderate 

complexity

Patients with one predominant barrier requiring targeted and periodic 

support. 

Stable clinical status; fluctuating PROM/PREM patterns and adherence 
assessments; ambivalence; manageable contextual/logistical limitations.

● One domain significantly affected

Level 3 – Low complexity Patients with good capability, motivation and opportunity who require 
minimal monitoring. 

Stable PROM/PREM patterns and adherence assessments; strong 

understanding of regimen; high self-efficacy; minimal burden; consistent 
engagement.

● No major barriers
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worsening of contextual challenges or signs of behavioural drift trigger reassessment and re-stratification. Through task 
analysis of outpatient workflows, the framework evolved into a structured pathway that links assessment, patient 
stratification, intervention planning (Table 4) and longitudinal monitoring.

A key outcome of the framework-development process was the integration of PROMs and PREMs as structural 
components of the model rather than as supplementary tools. Patient-reported outcomes and experiences were formally 
incorporated into assessment, monitoring and decision-making, recognizing that adherence is not only a behavioural act 
but also an experiential process. PROM/PREM data provided a way to capture burden, emotional impact, perceived 
difficulty and communication quality, enabling pharmacists to detect early deviations in adherence behavior and adjust 
follow-up accordingly. This element proved essential for ensuring alignment between the framework and preference- 
sensitive care (Table 5).

Finally, the operational model incorporated the realities of modern care delivery by embedding hybrid pathways. 
Telepharmacy, asynchronous communication tools, and remote monitoring were positioned alongside face-to-face 
contacts as routine components of longitudinal care. This allowed the framework to address logistical challenges within 
the Opportunity domain, accommodate patient preferences, and ensure continuity for those with mobility, work-related or 
access barriers.

Taken together, these results describe a framework with a coherent conceptual structure and clearly defined opera
tional pathways for outpatient PC. CMO–MAPEX does not replicate existing models; rather, it offers a new, 

Table 4 CMO–MAPEX Intervention Catalogue: Targeted Actions by Domain

Domain Intervention 
Type

Examples of Specific Interventions Intended Effect

Capacity Educational 

and technical

Technique training; regimen simplification; pill organisers; literacy- 

adapted materials; demonstration–return demonstration; 

medication schedule integration

Improve knowledge, skills, 

functional ability and routine 

incorporation

Motivation Behavioural 

and relational

Motivational interviewing; decisional balance; expectation 

realignment; burden exploration; emotional support; alignment of 
goals and treatment

Strengthen willingness, 

confidence, engagement and 
therapeutic alliance

Opportunity Logistical and 
contextual

Telepharmacy follow-up; appointment coordination; reminder 
systems; digital navigation support; caregiver involvement; 

administrative assistance

Reduce structural/logistical 
barriers; improve accessibility and 

continuity

Cross-domain Integrated and 

longitudinal

Hybrid follow-up; PROM/PREM-guided re-stratification; 

multidisciplinary coordination; lifestyle or psychosocial support

Align behavioural, experiential 

and contextual factors into 

a unified care plan

Table 5 Integration of PROMs and PREMs in the CMO–MAPEX Framework

Measure Type Construct Assessed Examples Role in the Model Impact on Decision-Making

PROMs Symptom burden, treatment 
burden, perceived difficulty, 
self-efficacy

Treatment Burden 
Questionnaire (TBQ); self- 
efficacy scales; perceived 
difficulty items

Capture the patient’s lived 
experience of treatment 
beyond behavioural 
determinants

Adjust follow-up intensity; prioritise 
domain-specific interventions; trigger 
re-stratification

PREMs Experience with access, 
communication, relationship 
quality, hybrid care 
acceptability

Access satisfaction items; 
communication quality metrics; 
digital-care experience 
measures

Assess how care delivery 
processes affect engagement 
and continuity

Modify hybrid-care configuration; 
improve communication pathways; 
identify Opportunity-related 
challenges

PROM/PREM trends Longitudinal change Repeated PROM/PREM cycles Detect early behavioural 
drift, burden accumulation or 
experience deterioration

Anticipate risk of non-adherence; 
escalate support; transition between 
stratification levels
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operationally grounded approach that integrates behavioural determinants, patient experience and modern hybrid care 
structures into a unified system for adherence support.

The final CMO–MAPEX framework comprises: (1) a three-domain architecture capturing Capacity, Motivation and 
Opportunity determinants; (2) a set of assessment indicators aligned with each domain; (3) a three-level complexity- 
based stratification system; (4) domain-specific intervention families; (5) a hybrid care pathway integrating in-person and 
remote follow-up; and (6) a PROM/PREM-guided monitoring cycle that supports continuous re-stratification. Together, 
these components form a reproducible and patient-centred structure designed to guide adherence support in real-world 
pharmacy practice (Tables 4 and 5). Figure 1 provides a visual overview of the integrated CMO–MAPEX workflow, 
whereas Table 6 details the sequential operational steps required for implementation in routine outpatient PC.

Figure 1 International Clinical Implementation Workflow of the CMO–MAPEX Model. The figure depicts the operational workflow of the CMO–MAPEX framework across 
five interconnected phases: (1) initial Capacity–Motivation–Opportunity assessment incorporating baseline PROM/PREM measures; (2) three-level complexity stratification; 
(3) domain-specific tailored intervention planning; (4) hybrid longitudinal follow-up combining in-person and remote care; and (5) dynamic re-stratification guided by changes 
in adherence, PROM/PREM trends, and clinical or contextual factors.

Table 6 Operational Workflow of the CMO–MAPEX Model

Process Step Description Key Elements Clinical Output

1. CMO-based assessment Systematic identification of Capacity, Motivation 
and Opportunity determinants at each encounter

Structured interview; technique check; 
PROM/PREM capture; context review

Identification of 
dominant limiting 
factors

2. Stratification Assignment of complexity level based on 
behavioural and contextual risk

Level 1–3 definitions; PROM/PREM 
thresholds; behavioural indicators

Tailored intensity of 
follow-up

3. Intervention mapping Selection of targeted actions aligned with domain- 
specific barriers

C/M/O catalogue; cross-domain 
interventions; motivational or technical 
actions

Personalised care plan

4. Hybrid follow-up Combination of remote and in-person 
interventions

Telepharmacy; asynchronous messaging; 
scheduled face-to-face visits

Improved accessibility, 
continuity and 
engagement

5. Monitoring and re-stratification Dynamic adjustment of patient complexity based 
on observed changes

PROM/PREM evolution; behavioural cues; 
adherence indicators; contextual changes

Escalation or de- 
escalation of support

6. Multidisciplinary coordination Alignment with other healthcare professionals Shared clinical goals; communication 
protocols; integrated care pathways

Harmonised therapeutic 
strategy
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Discussion
Addressing the persistent gap between behavioural theories of medication adherence and their translation into routine 
clinical practice, this study introduces the CMO–MAPEX framework, a multidimensional and operational model 
designed to support patient-centred, preference-sensitive adherence care in outpatient PC settings.

The primary value of this work lies in its ability to bridge a long-standing gap between behavioural theory and clinical 
implementation by offering a model that is not only conceptually sound but fully operational and aligned with the 
realities of contemporary pharmacy practice. Unlike most adherence frameworks—which describe determinants but leave 
unanswered the question of how healthcare professionals should act on them—CMO–MAPEX provides a structured, 
reproducible and scalable pathway for assessment, stratification, intervention planning and hybrid longitudinal follow-up. 
Recent qualitative evidence from outpatient pharmacy consultations in Spain confirms that CMO-based approaches are 
perceived as feasible, clinically meaningful and aligned with real-world workflow and patient priorities.31 Potential 
barriers to implementation should be acknowledged, including variability in organisational structures, workflow integra
tion challenges, and differences in professional readiness across centres.

Time constraints and workload pressures represent additional real-world challenges. The CMO–MAPEX framework 
was designed to mitigate this limitation by supporting patient stratification, prioritisation of care, and alignment of 
intervention intensity with individual complexity. In addition, CMO–MAPEX explicitly incorporates patient preference 
as a core determinant of treatment engagement. By embedding PROMs and PREMs into the assessment and follow-up 
cycle, the framework captures how patients value different aspects of their therapy, the burden they perceive, and the 
level of support they prefer to receive. This preference-sensitive approach allows pharmacists to tailor interventions 
beyond clinical indicators alone, ensuring that follow-up intensity, mode of care and communication are aligned with 
what matters most to each patient. Because patient preference strongly predicts adherence behaviour, integrating it into 
routine decision-making reinforces the model’s capacity to promote sustained engagement and person-centred outcomes.

Emerging evidence from previous applications of CMO-based approaches in outpatient PC provides additional 
support for the conceptual logic of the model. Studies conducted in chronic heart failure demonstrate that structured 
pharmacist-led interventions significantly improve medication adherence and clinical engagement.32 Similar benefits 
have been reported in populations with multimorbidity, where pharmacist-led adherence interventions tailored to 
behavioural and contextual barriers show consistent improvements in treatment engagement.33 In older people living 
with HIV, the application of the CMO methodology has been associated with improvements in pharmacotherapy 
optimisation and patient support needs.34 Moreover, real-time, pharmacist-integrated alert systems have been shown to 
improve antiretroviral therapy optimisation and adherence in routine care, further reinforcing the relevance of structured, 
operational models for adherence management.35 Such consistency across diverse clinical contexts suggests that 
operationalising adherence determinants through structured workflows can yield meaningful benefits for patients 
managed in real-world outpatient settings.

Beyond its operational contribution, the framework also advances conceptual integration within adherence research.
A central achievement of this study is the articulation of a multidimensional architecture that integrates behavioural, 

experiential and contextual determinants without forcing artificial symmetry or borrowing incomplete elements from 
existing models. The inductive origin of the CMO structure—emerging from the intersection of behavioural evidence, 
experience-based literature and outpatient-pharmacy workflow analysis—confers a degree of ecological validity that 
existing frameworks often lack.

This grounding in clinical reality allows the model to directly address a limitation repeatedly noted in the adherence 
literature: the difficulty of translating theoretical constructs into actionable processes that improve patient engagement 
and continuity of care.

The ABC taxonomy provides definitional clarity but does not guide intervention planning. PROM/PREM-based 
initiatives emphasise the importance of experience, burden and satisfaction, but do not articulate how such data should 
influence decision-making. Telepharmacy and Hybrid care models—while increasingly studied and implemented—also 
require integration into behavioural and experiential frameworks to reach their full potential.36,37 Recent evidence 
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confirms that digital tools and hybrid models are being incorporated into chronic disease management, offering 
opportunities to enhance accessibility, reduce logistical burden and support longitudinal engagement.38

CMO–MAPEX extends this literature by offering a unified model that traverses these boundaries. It captures the 
behavioural logic, the subjective experience and the organisational structure required to operationalise adherence support. 
In doing so, it aligns closely with international calls for patient-centred, preference-sensitive models of care, particularly 
within chronic therapies where medication-taking behaviour is deeply intertwined with daily life, identity, emotional state 
and the capacity to navigate the healthcare system.

This coherence between theory, experience and practice constitutes a central feature of the framework.
Another key contribution of this work is the development of a stratification system grounded not in diagnosis or 

clinical severity, but in the interplay of behavioural and contextual determinants. Classifying patients by the complexity 
and nature of their barriers—rather than by disease label—enables a more rational allocation of clinical effort and 
resources. This is consistent with emerging value-based healthcare models and resonates with implementation-science 
literature emphasising the need for differentiated care pathways that adapt to patient complexity, preferences and 
evolving circumstances. The integration of PROMs and PREMs into this structure further supports preference- 
sensitive decision-making, ensuring that the patient’s experience, goals and burden are not peripheral considerations 
but central drivers of care. Evidence from coordinated telematic PC models demonstrates that hybrid structures can 
meaningfully improve patient experience, accessibility and continuity.39

Despite these strengths, several limitations merit attention. First, CMO–MAPEX remains a conceptual model whose 
components require empirical validation. Its stratification system has not yet been formally evaluated for predictive 
validity, reliability or sensitivity to change. Although expert consultation enriched the model, the process did not follow 
a formal Delphi or RAND/UCLA methodology, and future refinements will benefit from structured consensus procedures 
and the inclusion of patients and caregivers. The digital aspects of the model may also face implementation barriers in 
settings with limited technological infrastructure or reduced digital literacy, which could constrain Opportunity-focused 
interventions. Finally, while the model is theoretically adaptable across therapeutic areas, empirical validation is required 
to determine how condition-specific nuances should be incorporated. Preliminary evidence suggests that structured 
CMO-based approaches can enhance primary adherence to concomitant medication in people living with HIV.40 

However, further studies are needed to confirm these findings across diverse patient populations.
The framework has relevant implications for clinical practice, particularly in supporting structured, preference- 

sensitive medication-adherence care in outpatient pharmacy settings. This supports more consistent, equitable and 
efficient use of resources, reducing unwarranted variability in care delivery. Incorporating PROM/PREM data enhances 
shared decision-making and strengthens the therapeutic alliance, which has been shown to be a determinant of long-term 
engagement. For health systems, the model offers a coherent structure for designing scalable, high-quality adherence 
programmes and aligns with policy directions focused on digital transformation, integrated care and patient experience.

Future research should focus on validating the operational components of the framework through prospective studies, 
including evaluation of stratification performance, assessment of intervention fidelity and examination of clinical and 
experiential outcomes. Comparative-effectiveness trials could quantify the added value of CMO-guided care relative to 
traditional approaches. Implementation-science frameworks will be essential for assessing feasibility, acceptability, 
sustainability and contextual determinants of adoption. Further work should explore how PROM/PREM-driven decision- 
making modifies adherence trajectories and how emerging digital tools, AI-supported classification systems and remote- 
monitoring strategies can strengthen the Opportunity domain.

The CMO–MAPEX framework provides a practical structure for supporting medication adherence in outpatient PC 
by aligning interventions with patient preferences, lived experience and behavioural needs. By systematically identifying 
Capacity, Motivation and Opportunity barriers, the model enables pharmacists to target the drivers of non-adherence 
rather than relying on generic education or reminder strategies. The integration of PROMs and PREMs allows clinicians 
to monitor treatment burden, emotional readiness and patient experience over time, making follow-up more personalised 
and responsive. The inclusion of hybrid care pathways improves accessibility, reduces treatment-related workload and 
supports continuity for patients with chronic conditions. Overall, CMO–MAPEX offers a reproducible and scalable 
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approach that strengthens patient engagement, supports shared decision-making and facilitates consistent, preference- 
sensitive PC across diverse therapeutic areas.

Conclusion
In conclusion, CMO–MAPEX offers a rigorous, multidimensional and operational model that advances the field of 
medication adherence by integrating behavioural theory, patient experience and hybrid care innovation within the real 
constraints and possibilities of outpatient PC. By providing a structured pathway for personalised and preference- 
sensitive intervention, the framework lays the foundation for a new generation of adherence programmes capable of 
improving outcomes, enhancing patient experience and supporting the evolving role of pharmacists in modern health 
systems. Future dissemination strategies include integration into outpatient pharmaceutical-care programmes, incorpora
tion into digital clinical tools, and alignment with professional training and quality frameworks.
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