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Abstract 
 

Data-driven pharmacy services can combine electronic medication records, patient-generated information, clinical decision support, and 

artificial intelligence to improve the organization and interpretation of medication-related data. However, a technically comprehensive record 

may still obscure the person whose treatment is being considered. Important explanations, preferences, practical capabilities, and social 

constraints may be absent, outdated, poorly interpreted, or disconnected from the eventual decision. This article develops an original Patient-

Visibility Framework for examining whether the patient remains meaningfully represented when pharmacy services become data-driven. 

Patient visibility is proposed as a decision property arising when relevant context is captured with provenance, interpreted for the current 

medication task, open to patient correction, discussed when uncertainty or discordance exists, connected transparently to professional action, 

and updated over time. The framework organizes visibility through four interacting layers: narrative, preference, capability, and social 

context. These layers enter a sociotechnical pathway comprising context capture, interpretation, pharmacist–patient dialogue, medication 

action, follow-up, and accountability. Proposed failure modes include patient–record substitution, narrative flattening, preference freezing, 

capability misclassification, context staleness, unequal missingness, workflow bypass, and responsibility diffusion. Evaluation therefore 

requires more than model performance. Construct validity, representational fidelity, workflow feasibility, medication-safety consequences, 

patient experience, equity, governance, and temporal validity must be examined separately. The framework is a conceptual and evaluative 

contribution rather than a validated instrument, clinical protocol, or deployment standard. Its categories, relationships, transition gates, and 

proposed indicators require empirical testing across pharmacy tasks, populations, technologies, and care settings. 

Keywords: Digital pharmacy, Artificial intelligence, Pharmacy practice, Medication safety, Human–AI collaboration, Clinical decision 

support 

 
 

INTRODUCTION 

The Risk of Replacing the Patient with the Record 
Digital pharmacy increasingly organizes medication 

decisions through electronic histories, coded diagnoses, 

dispensing records, laboratory results, adherence indicators, 

risk scores, alerts, and algorithmic recommendations. These 

representations can improve access to relevant information, 

but they can also encourage a subtle substitution: the 

available record becomes treated as though it were the 

patient. Computationally useful outputs may produce 

unintended cognitive, organizational, and clinical 

consequences when their limitations are overlooked or when 

prediction is mistaken for understanding [1]. 

 The central problem is therefore not simply whether more 

patient data are available, but whether the person remains 

recognizable and influential within the decision process. 

Patient visibility includes a relational dimension. Attention, 

preparation, listening, agenda elicitation, and connection are 

identifiable practices through which professionals recognize 
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patients as participants rather than data sources [2]. In 

pharmacy practice, this recognition matters because 

medication use occurs outside the consultation and is shaped 

by experiences, concerns, routines, resources, competing 

responsibilities, and willingness to accept particular trade-

offs. A service may be technically individualized while 

remaining insufficiently person-centred if these factors 

cannot be expressed, questioned, or connected to action. 

Electronic records can improve information availability while 

simultaneously altering eye contact, conversational flow, 

information sharing, and patient–professional 

communication [3]. The problem is not inherent to 

digitization: records may support continuity, recall, and 

coordination. The risk arises when structured representations 

acquire unwarranted authority, incomplete entries are treated 

as absence of need, or documentation activity displaces 

clarification. The patient may then become visible as 

medication history, risk category, or utilization pattern but 

invisible as an interpreter of her own circumstances. 

Artificial intelligence and clinical decision support intensify 

this distinction because they can transform recorded variables 

into classifications or recommendations that appear decisive. 

Such systems remain aids to clinical reasoning whose value 

depends on the decision context, data quality, workflow, and 

human interpretation [4]. Model output is therefore not 

equivalent to a medication decision, technical performance is 

not equivalent to clinical usefulness, and automation does not 

transfer professional authority or accountability. 

This article proposes a Patient-Visibility Framework for data-

driven pharmacy services. It does not reject structured data, 

automation, or artificial intelligence. Instead, it asks what 

contextual information must remain interpretable, who may 

correct it, how uncertainty and disagreement should be 

handled, and how patient context should connect to pharmacy 

action without producing indiscriminate data collection. The 

contribution is an original non-empirical architecture whose 

constructs and evaluation requirements remain subject to 

validation. 

What Patient Visibility Means in Digital Pharmacy 
Person-centred care requires attention to individual needs, 

values, participation, communication, and the environment in 

which care is delivered [5]. Building on this foundation, 

patient visibility is proposed here as the extent to which 

information required to understand a medication decision 

remains meaningfully connected to the person concerned. 

Visibility is not established merely because a patient can be 

identified, a record is populated, or an algorithm uses 

individual-level variables. 

Preference is one component of visibility, but it cannot be 

represented reliably as a single permanent choice. Shared 

decision-making requires discussion of options, priorities, 

and the trade-offs that fit the person’s situation [6]. A 

preference recorded during one encounter may change with 

symptoms, treatment experience, affordability, caregiving 

responsibilities, or new information. Preference visibility 

therefore requires revisability and an opportunity for 

deliberation rather than passive retrieval of a prior selection. 

Patient-generated health data further demonstrate why 

availability and visibility are different. Patients and 

professionals may differ in what they expect data to represent, 

how much information should be collected, and what should 

follow from its review [7]. Data may be accurate yet 

irrelevant to the immediate task, clinically important yet 

difficult to interpret, or burdensome to review without an 

assigned action pathway. Visibility consequently depends on 

semantic meaning, provenance, task relevance, and 

responsibility, not volume alone. 

Electronic records also differ in whether their language and 

structure preserve the person behind the documented facts 

[8]. A medication list may omit why treatment was stopped. 

An adherence indicator may conceal intolerable adverse 

effects, unstable housing, or inability to obtain refills. A 

documented refusal may conceal an unaddressed preference 

or communication barrier. The record should therefore be 

treated as a contestable representation rather than an 

authoritative replacement for the patient. 

The framework proposes that patient visibility is present 

when decision-relevant context is captured, interpretable, 

current, correctable, and connected to accountable action. 

These conditions are task-specific. A routine supply 

transaction may require less contextual depth than initiating a 

high-risk medicine or resolving contradictory medication 

histories. More information is not automatically better: 

excessive capture can create intrusion, stigma, workload, and 

false confidence. 

Table 1 organizes the evidence, constructs, relationships, 

uncertainties, and boundary conditions required for 

definitions, components, relationships, and intended uses for 

the article Keeping the Patient Visible when Pharmacy 

Services Become Data-Driven. 

 

Table 1. Definitions, components, relationships, and intended uses for the article Keeping the Patient Visible when 
Pharmacy Services Become Data-Driven. 

Component 
or scientific 
dimension 

Problem 
addressed 

Inputs or 
determinants 

Proposed 
mechanism or 
relationship 

Expected 
contribution 

Evidence 
required 

Failure or 
uncertainty 

risk 

Boundary 
statement 
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Patient visibility 

A populated record 

may not preserve 

the person’s 

meaning or 

influence. 

Needs, goals, 

experiences, 

medication task, 

opportunity to 

participate 

Proposed: visibility 

arises when relevant 

context is captured, 

interpreted, current, 

correctable, and 

linked to action. 

Distinguishes 

person 

representation from 

data availability. 

Construct testing 

with patients and 

pharmacy 

professionals; 

comparison across 

tasks and settings 

Visibility may be 

confused with data 

completeness or 

patient satisfaction. 

This is a 

proposed 

construct, not a 

validated score. 

Relational 

visibility 

Screen and 

documentation 

activity may 

displace listening 

or connection. 

Professional 

attention, 

consultation design, 

communication 

conditions 

Relational practices 

support recognition 

of the patient as a 

participant [2]. 

Preserves dialogue 

alongside digital 

processing. 

Observational and 

qualitative studies 

of consultations 

Presence may be 

reported but not 

reflected in 

decisions. 

Relational 

quality cannot be 

inferred from 

interface use 

alone. 

Narrative 

Structured entries 

may omit 

explanations for 

medication use, 

non-use, concerns, 

or change. 

Patient account, 

treatment 

experience, 

chronology, 

provenance 

Proposed: narrative 

supplies explanatory 

context for 

interpreting records 

and signals. 

Supports 

clarification of 

apparent 

discrepancies. 

Patient-confirmed 

semantic-fidelity 

assessment 

Narrative may be 

incomplete, 

inaccurate, 

excessive, or 

flattened during 

summarisation [7]. 

Narrative should 

not 

automatically 

override 

corroborated 

evidence. 

Preference 

Static fields may 

freeze a choice 

outside its original 

context. 

Goals, priorities, 

acceptable burdens, 

desired involvement 

Deliberation links 

available options to 

what matters to the 

patient [6]. 

Supports 

preference-sensitive 

medication 

decisions. 

Decision-specific 

assessment of 

concordance and 

revisability 

Recorded 

preference may be 

stale, constrained, 

or misunderstood. 

Not every 

pharmacy task 

requires 

extensive 

preference 

elicitation. 

Capability 

Access may be 

mistaken for 

practical ability to 

use a service or 

medicine. 

Skills, language, 

cognition, sensory or 

physical ability, 

available support 

Proposed: capability 

moderates whether a 

medication or digital 

pathway is feasible. 

Identifies 

implementation 

barriers that may 

otherwise appear as 

nonadherence. 

Accessibility, 

usability, and task-

performance 

evaluation 

Capability may be 

reduced to a deficit 

attributed to the 

patient. 

Capability is 

contextual and 

should not be 

treated as a fixed 

trait. 

Social context 

Treatment 

feasibility may 

depend on 

circumstances 

absent from 

clinical records. 

Affordability, 

housing, transport, 

work, caregiving, 

service access 

Proposed: social 

context modifies the 

feasibility and 

consequences of 

medication options. 

Supports 

recognition of 

constraints 

affecting 

medication use. 

Consent, 

provenance, 

currency, and 

actionability 

studies 

Sensitive 

information may be 

collected without 

an available 

response. 

Pharmacists 

cannot be 

assumed to 

resolve every 

identified social 

need. 

Record 

correctability 

Recorded 

information may 

acquire authority 

despite error or 

staleness. 

Patient access, 

correction route, 

documentation 

governance 

Person-centred record 

content should 

remain open to 

clarification [8]. 

Reduces patient–

record substitution. 

Evaluation of 

correction uptake, 

disputes, and 

downstream 

changes 

Corrections may 

not propagate 

across systems. 

Patient 

correction does 

not remove the 

need for 

professional 

verification. 

Context-to-

action 

connection 

Context may be 

collected but never 

influence care. 

Decision rationale, 

pharmacist 

interpretation, 

documented 

response 

Proposed: the 

workflow records 

whether context 

changed, confirmed, 

deferred, or did not 

affect action. 

Makes patient 

influence and 

professional 

responsibility 

auditable. 

Prospective 

workflow and 

documentation 

evaluation 

Documentation 

may become 

burdensome or 

defensive. 

A recorded trace 

does not itself 

demonstrate 

decision quality. 

Proposed Patient-Visibility Framework 
Patient visibility should be located across the pharmacy work 

system rather than assigned to one screen, profession, or data 

field. Human-centred work-system analysis shows that 

patient journeys arise through interactions among people, 

tasks, technologies, physical and organizational 

environments, and transitions between settings [9]. A failure 

of visibility may therefore originate during data capture, 

system integration, professional review, patient 

communication, or follow-up even when each isolated 

component appears functional. 

Implementation is also shaped by interacting forms of 

complexity. Technologies can be abandoned, poorly scaled, 

or sustained unevenly because of features of the condition, 

technology, adopters, organization, wider system, and 

adaptation over time [10]. The proposed framework 

consequently treats visibility as conditional and dynamic. A 

contextual representation that works in one service cannot be 

presumed transferable to another medication task, patient 

population, interface, or organizational setting. 

Clinical decision-support systems convert data and encoded 

knowledge into prompts, classifications, or 

recommendations, but their practical value depends on data 

quality, representation, workflow integration, and user 

response [11]. Within the proposed architecture, decision 

support occupies an interpretive position: it may organize or 
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prioritize information, but it does not determine what the 

patient values, whether the information remains current, or 

which action should be taken. 

Trustworthy use further requires attention to transparency, 

usability, explainability, validation, and intended context 

[12]. These characteristics are necessary considerations but 

are not individually sufficient. A transparent system may still 

omit important context; an explainable output may still be 

based on an inappropriate proxy; and a usable interface may 

accelerate an inadequately framed decision. 

The proposed framework contains four visibility layers—

narrative, preference, capability, and social context—

connected to five process stages: provenance-aware capture, 

contextual interpretation, pharmacist–patient dialogue, 

medication action, and follow-up updating. Three proposed 

gates organize movement through these stages. A visibility-

sufficiency gate asks whether the available context is 

proportionate to the consequence and reversibility of the 

decision. A context-discordance gate identifies conflicts 

among the record, patient account, system output, and 

professional interpretation. An actionability gate asks 

whether identified information can be addressed, 

communicated, referred, monitored, or explicitly bounded. 

Figure 1 presents the original conceptual synthesis for 

patient-visibility framework for data-driven pharmacy 

services, showing how the article’s principal components, 

evidence relationships, uncertainties, and decision 

boundaries are connected. 

 

 
Figure 1. Patient-Visibility Framework for Data-Driven Pharmacy Services 

The architecture treats visibility failures as more than 

missing-data problems. Patient–record substitution occurs 

when documented information is privileged over a current 

patient account without adequate reconciliation. Narrative 

flattening removes explanatory meaning during structuring or 

summarisation. Preference freezing treats an earlier choice as 

permanent. Capability misclassification interprets practical 

difficulty as unwillingness. Visibility debt accumulates when 

contextual information becomes stale, unverified, or 

disconnected from responsibility. Unequal invisibility occurs 

when some groups are less able to contribute, correct, or 

benefit from contextual data. 

A visibility-preserving pharmacy service must be treated as a 

sociotechnical intervention whose safety depends on work-

system fit, decision-support design, usability, transparency, 

and accountable human use [9, 11, 12]. These relationships 

support the architecture’s rationale but do not validate its 

layers or gates. The framework is intended to organize design 

questions and empirical evaluation, not to prescribe a 

universal workflow. 

Table 2 organizes the evidence, constructs, relationships, 

uncertainties, and boundary conditions required for 

evaluation criteria, evidence requirements, and failure modes 
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for the article Keeping the Patient Visible when Pharmacy 

Services Become Data-Driven. 

Table 2. Evaluation criteria, evidence requirements, and failure modes for the article Keeping the Patient Visible 
when Pharmacy Services Become Data-Driven. 

Architecture 
layer or 
process 

stage 

Core function 
Information 

flow 

Interaction 
with other 

components 

Evaluation 
criterion 

Potential 
failure mode 

Human or 
organizational 
responsibility 

Readiness 
boundary 

Provenance-

aware capture 

Obtain decision-

relevant context 

without assuming 

completeness. 

Patient, record, 

caregiver, and 

service information 

enter with source 

and time status. 

Supplies all four 

visibility layers. 

Semantic fidelity, 

provenance, 

currency, 

correction rate 

Missingness 

hidden by a 

populated record; 

intrusive 

overcollection 

Organization defines 

collection purpose; 

patient can clarify; 

pharmacist verifies 

when relevant. 

Proposed: no 

progression when 

critical 

information lacks 

identifiable source 

or meaning. 

Visibility-

sufficiency gate 

Judge whether 

context is 

proportionate to 

the medication 

task. 

Current information 

is compared with 

decision 

consequence, 

uncertainty, and 

reversibility. 

Determines 

whether 

interpretation can 

proceed. 

Detection of 

decision-critical 

missingness; 

appropriate 

clarification 

Routine decisions 

overburdened or 

consequential 

decisions under-

contextualized 

Pharmacist retains 

task-specific judgment. 

Requires 

construct and 

inter-rater 

validation before 

operational use. 

Contextual 

interpretation 

Reconcile 

medication 

information, 

patient meaning, 

and system output. 

Structured and 

narrative 

information are 

reviewed together. 

Connects visibility 

layers with 

decision support 

[11]. 

Accuracy of 

interpretation; 

discrepancy 

recognition 

Narrative 

flattening; 

automation bias; 

inappropriate 

proxy use 

Pharmacist interprets; 

system exposes 

provenance and 

uncertainty. 

Technical 

accuracy alone is 

insufficient. 

Context-

discordance gate 

Identify material 

conflict among 

sources or 

interpretations. 

Contradictions are 

returned for 

clarification rather 

than automatically 

resolved. 

Activates dialogue, 

correction, 

deferral, or 

escalation. 

Appropriate 

detection and 

resolution of 

discordance 

Excessive false 

prompts or 

unnoticed 

contradictions 

Organization defines 

escalation routes; 

pharmacist determines 

relevance. 

Proposed: 

thresholds must 

be task- and 

setting-specific. 

Pharmacist–

patient dialogue 

Clarify meaning, 

preferences, 

feasibility, and 

uncertainty. 

Information moves 

bidirectionally and 

may correct the 

record. 

Revises all four 

layers and 

professional 

interpretation. 

Patient opportunity 

to correct; 

preference 

concordance; 

burden 

Token 

consultation after 

the decision is 

effectively fixed 

Pharmacist supports 

deliberation; patient 

controls personal 

meaning. 

Dialogue quality 

cannot be inferred 

from completion 

of a field. 

Actionability gate 

Determine what 

can responsibly 

follow from 

identified context. 

Context is linked to 

action, referral, 

monitoring, explicit 

non-action, or 

boundary 

documentation. 

Prevents data 

collection without 

an accountable 

response. 

Context-to-action 

trace; appropriate 

referral or follow-

up 

Sensitive need 

identified without 

capability or 

responsibility to 

respond 

Service defines 

ownership and limits. 

Identification 

does not create 

unlimited 

professional 

responsibility. 

Medication action 

Integrate 

evidence, patient 

context, 

professional 

judgment, and 

decision support. 

Model output 

remains one input 

rather than final 

authority [4]. 

Produces a 

documented 

medication 

decision or service 

action. 

Decision 

appropriateness, 

safety events, 

overrides, 

unintended effects 

Model output 

treated as 

instruction; 

context used 

selectively 

Pharmacist retains 

professional 

accountability. 

No deployment 

claim follows 

from framework 

plausibility. 

Follow-up and 

updating 

Test whether 

context and 

decisions remain 

valid over time. 

Outcomes, changes, 

and corrections 

return to the 

relevant layers. 

Reduces visibility 

debt and supports 

continuity. 

Staleness, update 

completion, 

propagation across 

interfaces 

Outdated 

preferences or 

circumstances 

persist as 

authoritative 

Organization assigns 

update and monitoring 

ownership. 

Update frequency 

requires empirical 

and local 

justification. 

Governance 

boundary 

Control privacy, 

equity, 

monitoring, 

workload, and 

responsibility. 

Audit information 

spans all stages. 

Constrains every 

layer and gate [10]. 

Accountability, 

access control, 

equity differences, 

incident response 

Responsibility 

diffusion or 

surveillance 

without benefit 

Leadership, 

informatics teams, 

pharmacists, and 

patient representatives 

share defined roles. 

Governance 

arrangements 

require local 

evaluation and 

cannot certify 

benefit. 
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Narrative, Preference, Capability, and Social-
Context Layers 
The narrative layer represents the patient’s account of 

medication use, treatment experience, symptoms, concerns, 

reasons for change, and interpretation of what has happened. 

Patient-generated information can enrich care, but its 

integration raises questions about engagement, review, 

workload, actionability, and responsibility [13]. Narrative 

visibility therefore requires provenance, chronology, and 

preservation of meaning rather than indiscriminate 

accumulation. A summary should disclose what was 

compressed or remains uncertain, and the patient should have 

a route to correct consequential misrepresentation. 

The preference layer represents goals, priorities, acceptable 

burdens, desired involvement, and willingness to accept 

trade-offs. Resistance to medical artificial intelligence may 

arise when people believe that a system cannot recognize 

their uniqueness [14]. This evidence does not establish how 

every patient will respond to pharmacy AI, but it supports a 

design concern: recommendations derived from population 

patterns should not be presented as though they already 

incorporate individual priorities. Preferences should remain 

decision-specific, revisable, and distinguishable from 

assumptions inferred from behaviour. 

The capability layer concerns whether a patient can 

practically use a medicine, device, communication channel, 

or digital service. Digital inequality extends beyond physical 

access to differences in the quality, continuity, and diversity 

of available technological resources [15]. In pharmacy 

practice, capability may also depend on language, cognition, 

vision, dexterity, health literacy, time, caregiver support, 

connectivity, and the complexity of administration. The 

framework treats capability as relational: a person may 

manage one regimen or interface successfully but not another. 

Difficulty should not automatically be labelled nonadherence 

or resistance. 

The social-context layer represents conditions that shape 

medication feasibility, including affordability, housing, food 

access, transport, work, caregiving, and access to services. 

Incorporating social-determinants data into electronic records 

requires decisions about sourcing, standardisation, consent, 

updating, interoperability, and actionability [16]. Capturing 

these conditions may improve interpretation of medication 

use, but collection without a response pathway can expose 

sensitive information while leaving the underlying constraint 

unchanged. The framework therefore requires an 

actionability boundary identifying what the pharmacy service 

can address, communicate, refer, or monitor. 

The four layers are analytically distinct but practically 

interdependent. A stated preference may reflect cost or 

caregiving constraints. A capability problem may be 

interpreted through narrative. Social circumstances may 

explain apparent nonadherence, while a treatment experience 

may alter both preference and capability. These connections 

are proposed relationships rather than validated causal 

pathways. Their relevance should be evaluated for each 

medication task instead of assuming that every contextual 

element must be collected. 

Proportionality is the principal boundary. Contextual depth 

should reflect foreseeable harm, decision reversibility, 

uncertainty, and the burden imposed on the patient and 

pharmacy team. The layers are not an exhaustive ontology of 

personhood, and they should not convert the patient into a 

larger record. Their purpose is narrower: to prevent 

consequential dimensions of the person from disappearing 

between data capture and medication action. 

Embedding Visibility into Pharmacy Workflows 
Patient visibility becomes operational only when contextual 

information can affect pharmacy work. Medication 

reconciliation illustrates the distinction between information 

availability and meaningful use: electronic tools can support 

comparison of sources and discrepancy detection, but their 

effectiveness depends on the completeness of medication 

information, professional review, and integration into the 

surrounding workflow [17]. A populated medication list 

should not therefore be presumed reconciled or current. 

Embedding additional context also creates attention costs. 

Workload, task complexity, and repeated alerts influence 

responses to clinical decision support [18]. Visibility 

functions should prioritize decision-critical uncertainty rather 

than produce undifferentiated prompts. Fragmented records 

and incompatible systems can further disrupt medicines 

optimisation across care interfaces, even when individual 

services hold useful information [19]. Continuity 

consequently requires both technical interoperability and 

shared responsibility for interpretation. 

Human–AI interaction is equally important. In simulated 

medication verification, the presentation of model uncertainty 

affected pharmacists’ decision processes and response times 

[20]. This does not establish real-world safety benefit, but it 

shows that information design may alter reliance. The 

proposed workflow therefore places model output beside, 

rather than above, medication evidence, patient context, and 

professional judgment. 

Six workflow functions are proposed: proportionate context 

intake; provenance review; contextual reconciliation; patient 

clarification; documentation of context-to-action 

relationships; and follow-up updating. Decision-critical 

missingness, contradiction, staleness, or poorly understood 

uncertainty should trigger clarification, deferral, or escalation 

rather than automatic progression. Workflow integration 

must address repetitive alert burden, fragmentation of 

medicines information, and the way uncertainty is 

communicated to pharmacists [18-20]. These functions 

require task-specific validation and should not become a 
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uniform documentation requirement for every pharmacy 

encounter. 

Equity and Patient-Experience Evaluation 
Patient visibility may be distributed unequally. An apparently 

neutral prediction target can reproduce inequity when it uses 

healthcare expenditure or utilization as a proxy for underlying 

need [21]. In pharmacy services, analogous risks may arise 

when prescription collection, portal activity, claims, or 

recorded adherence are interpreted without considering 

unequal access and opportunity. 

Digital-health equity extends beyond device ownership to the 

interaction of technological, social, structural, and health 

determinants across design, implementation, and continued 

use [22]. Evaluation should therefore examine who can 

contribute contextual information, whose information is 

considered credible, who can correct the record, and who 

bears the burden of participation. 

Users’ responses to AI-enabled decision aids are also shaped 

by trust, transparency, usability, human involvement, and 

compatibility with shared decision-making [23]. Patient-

experience evaluation should measure perceived recognition, 

correction opportunities, explanation of data use, preference 

concordance, and participation burden. Equity evaluation 

must examine biased proxies, digital determinants of 

participation, and user experience rather than relying on 

aggregate model accuracy alone [21-23]. Observed group 

differences should prompt investigation; they should not 

automatically be attributed to technology, professional 

behaviour, or patient choice. 

Implications for Digital-Service Design 
Responsible design should begin with the medication 

decision, intended users, data provenance, foreseeable harms, 

validation context, and monitoring plan rather than with the 

availability of a model [24]. Early clinical evaluation should 

report workflow integration, user roles, human–AI 

interaction, errors, adaptations, and contextual conditions 

[25]. These requirements are especially important because 

computerized decision support produces heterogeneous 

improvements in care processes, making adoption or 

technical performance insufficient evidence of meaningful 

benefit [26]. 

Figure 2 presents the original conceptual synthesis for 

embedding narrative, preference, capability, and social 

context into workflow, showing how the article’s principal 

components, evidence relationships, uncertainties, and 

decision boundaries are connected. 

 
Figure 2. Embedding Narrative, Preference, Capability, and Social Context into Workflow 

The figure proposes a context-discordance gate at which the 

record, patient account, professional interpretation, and 

system output are compared. Its use should be evaluated 

through construct testing, patient-confirmed representational 

fidelity, usability and workload assessment, medication-

safety evaluation, equity analysis, and longitudinal 
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monitoring. Passing one evaluation stage should not imply 

that later stages or broader implementation requirements have 

been satisfied. 

Limitations 
The framework does not resolve the wider challenges of data 

quality, generalisability, workflow integration, human 

factors, monitoring, and local implementation that constrain 

the clinical impact of artificial intelligence [27]. Its categories 

may omit culturally specific, relational, emotional, or 

institutional dimensions. 

Patient visibility should also not be equated with model 

explainability. Post-hoc explanations may be unreliable or 

misleading and cannot independently establish safety, 

fairness, or contextual validity [28]. Furthermore, changes in 

populations, technology, professional behaviour, and service 

settings can alter data relationships after implementation [29]. 

Narrative, preference, capability, and social-context 

representations may likewise become stale. 

Additional contextual capture may introduce privacy, stigma, 

surveillance, workload, and responsibility risks. The 

framework should therefore be treated as a falsifiable 

organizing model whose usefulness and unintended 

consequences require comparative evaluation. 

CONCLUSION 

Data-driven pharmacy services risk replacing the patient with 

a technically useful but incomplete representation. The 

proposed Patient-Visibility Framework addresses this risk by 

distinguishing the person from the record and organizing 

contextual representation through narrative, preference, 

capability, and social-context layers. These layers are 

connected to provenance-aware capture, interpretation, 

pharmacist–patient dialogue, medication action, correction, 

follow-up, and accountable governance. 

The framework preserves several boundaries. Data 

availability is not equivalent to understanding; model output 

is not a medication decision; technical performance is not 

clinical usefulness; explanation is not patient visibility; 

implementation is not validated benefit; and professional 

authority is not transferred automatically to an automated 

system. Visibility should be proportionate to the decision and 

should not justify unlimited contextual collection. 

The framework’s contribution is conceptual and evaluative. 

It identifies proposed failure modes, including patient–record 

substitution, narrative flattening, preference freezing, 

capability misclassification, visibility debt, unequal 

invisibility, workflow bypass, and responsibility diffusion. 

Empirical work must determine whether these constructs are 

valid, measurable, useful, and acceptable across pharmacy 

settings. Until such evidence exists, the framework should 

guide questions for design and evaluation rather than serve as 

a clinical protocol, performance score, or deployment 

standard. 
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