
Annals of Pharmacy Practice and Pharmacotherapy 

ISSN: 3062-4436 

 

Galaxy Publication 

2023, Volume 3, Issue 2, Page No: 51-62 

Copyright CC BY-NC-SA 4.0 

Available online at: www.galaxypub.co/page/journals 

 

© 2023 Annals of Pharmacy Practice and Pharmacotherapy 

 

Counting Pharmacist Interventions Cannot Establish Pharmaceutical-Care Value 

Without Evidence Linking Delivered Care to Patient Benefit 

Elena Petrova¹*, Ravi Patel², Ingrid Larsen³, Samuel Boateng⁴ 

1Department of Pharmaceutical Care and Outcomes Research, Faculty of Pharmacy, Sofia University, Sofia, 

Bulgaria. 
2Department of Pharmacy Practice and Health Services Research, Faculty of Pharmacy, Indian Institute of 

Management Bangalore, Bangalore, India. 
3Department of Clinical Pharmacy and Patient Outcomes, Faculty of Health Sciences, University of Oslo, Oslo, 

Norway. 
4Department of Pharmacy Administration and Health Policy, School of Pharmacy, University of Cape Coast, 

Cape Coast, Ghana.  

*E-mail  elena.petrova@uni-sofia.bg 

Received: 01 June 2023; Revised: 04 September 2023; Accepted: 07 September 2023 

 

ABSTRACT 

Pharmacist services are commonly evaluated using counts of interventions, recommendations, accepted 

recommendations, medication-related problems addressed, or other process measures. These indicators are 

important for describing workload, service reach, and implementation, but they occupy different positions in the 

causal sequence between pharmacist activity and patient benefit. A recommendation may never be accepted; an 

accepted recommendation may never be implemented; a medication modification may not persist; and a 

successfully implemented change may alter a medication-related intermediate outcome without improving an 

outcome that matters directly to the patient. Conversely, pharmacist interventions can generate patient benefit 

through mechanisms that do not require a medication change, including education, monitoring, adherence support, 

and communication. These possibilities make pharmaceutical-care value an attribution problem rather than a 

counting problem. This article develops an evidence-bounded causal interpretation of pharmacist-service 

evaluation by distinguishing service production, clinician uptake, actual medication modification, intermediate 

medication outcomes, and patient-important outcomes. Evidence from medication-review studies shows 

substantial heterogeneity across intervention components, implementation processes, endpoints, and observed 

effects. Studies that separately measure recommendation generation, acceptance, actioning, and implementation 

demonstrate that these stages cannot be treated as equivalent exposures. Medication-related outcomes such as 

drug-related problems, discrepancies, adherence, or medication burden provide stronger evidence of pathway 

activity than intervention counts, yet still require careful interpretation before patient benefit is attributed. Actual 

adverse drug events are also directly patient-important outcomes. Credible evaluation therefore depends on 

matching the strength of the causal claim to the level of outcome observed, the integrity of the implementation 

pathway, and the plausibility of competing explanations. 
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Introduction 

Pharmacist-led medication review and pharmaceutical-care services are complex interventions rather than 

uniform technical acts. They can include medication reconciliation, medication-problem identification, 

recommendation generation, communication with prescribers, patient education, deprescribing support, 
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monitoring, follow-up, and repeated reassessment. A recent synthesis of randomized medication-review studies 

showed that intervention content, collaboration, patient involvement, follow-up, and implementation processes 

vary substantially across services and may relate differently to observed outcomes [1]. Consequently, a count such 

as “120 pharmacist interventions” has an unambiguous administrative meaning—it records service activity—but 

no equally unambiguous clinical meaning. The same count could represent minor documentation corrections, 

high-risk treatment changes, recommendations never communicated, recommendations declined after appropriate 

clinical review, or changes that were implemented and subsequently improved a clinically important outcome. 

This distinction has become more important as the literature on pharmacist-led medication review has expanded. 

Community-pharmacy trials differ markedly in patient selection, review procedures, measured outcomes, 

instruments, and follow-up, producing substantial heterogeneity in what the term medication review represents 

[2]. At the same time, controlled evidence demonstrates that pharmacist interventions can improve meaningful 

outcomes in selected settings. Meta-analytic evidence has reported improvements in some clinical and health-

service outcomes after community pharmacist medication review, cardiovascular umbrella reviews identify 

favorable effects across several risk-factor outcomes, and pharmacist interventions in residential aged care have 

prevented adverse drug events in a subset of studies [3-5]. These findings establish that pharmaceutical-care 

services can be effective. They do not make every recorded pharmacist activity an observable unit of patient 

benefit. 

The unresolved methodological problem is therefore one of causal attribution. Service evaluation often moves 

rapidly from activity measures to statements about value, even though several empirically distinct events may 

intervene. Pharmacists first detect or formulate an issue. A recommendation may then be communicated. The 

clinician, patient, caregiver, or multidisciplinary team may accept, modify, defer, or reject it. Even after 

acceptance, implementation may be incomplete or delayed. If treatment changes, the change may or may not 

produce the expected pharmacological, behavioral, or safety consequence. Finally, an intermediate medication 

outcome may fail to translate into an improvement in symptoms, function, quality of life, serious harm, 

hospitalization, or another patient-important endpoint. 

The central question is therefore: what causal evidence is required to move from counts of pharmacist activity to 

credible claims about treatment change and patient benefit? Addressing that question requires separating measures 

that are often combined under broad labels such as intervention rate, acceptance rate, medication optimization, 

clinical impact, or pharmaceutical-care outcome. The purpose is not to require every service evaluation to measure 

every possible downstream endpoint. It is to align the interpretation with what was actually observed. An activity 

count can credibly describe service production. Acceptance can describe uptake. Verified medication modification 

can demonstrate that pharmacotherapy changed. Intermediate outcomes can show that a medication-related 

process or state changed. Patient-important outcomes can support claims about benefit when the temporal 

sequence, comparator, and competing explanations are sufficiently addressed. 

This article develops that distinction without assuming that treatment modification is the only mechanism through 

which pharmacists affect patients. Counseling, monitoring, adherence support, detection of evolving risk, and 

coordination can sometimes improve care while leaving the formal medication regimen unchanged. The more 

limited proposition is that when value is specifically attributed to pharmacist-induced treatment modification, the 

modification itself and its downstream consequences must be demonstrated rather than inferred from the number 

of activities performed. 

Activity counts as measures of service production 

Activity measures answer an operational question: what did the pharmacist do? Depending on the service, the 

numerator may include medication reviews completed, discrepancies identified, drug-related problems detected, 

recommendations written, recommendations communicated, medicines discussed, patients counseled, or 

interventions documented. These measures can be indispensable for workforce planning, implementation 

monitoring, service comparison, and estimating the volume of pharmacist input. Their interpretive problem arises 

when a measure of production is treated as a measure of downstream exposure. 

A deprescribing-focused pharmacist medication-review service illustrates the distinction. In that implementation 

study, pharmacists generated 221 recommendations, while only about 30% were accepted [6]. The 

recommendation count accurately captures pharmacist work and the number of potential treatment changes 

identified. It cannot establish that 221 treatment modifications occurred, because most recommendations did not 

cross the subsequent uptake stage. The difference is scientifically consequential rather than semantic. If a service 
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produces more recommendations because it serves patients with greater medication complexity, its intervention 

count may rise even when the proportion resulting in clinically appropriate treatment modification remains 

unchanged. Conversely, a service with fewer recommendations may be highly selective and achieve a larger 

proportion of consequential changes. 

The interpretation of activity counts is further complicated by the denominator. Counts may rise because more 

patients were seen, because cases were more complex, because pharmacists documented more completely, 

because the threshold for recording an intervention changed, or because the service became more integrated into 

clinical decision-making. Without information on eligible patients, opportunities for intervention, severity or 

importance of detected problems, and downstream response, two identical activity totals can represent very 

different services. 

Acceptance rate is often introduced to strengthen the interpretation. It moves the measurement closer to clinical 

decision-making because it captures whether another decision-maker agreed with the recommendation. Yet 

acceptance is itself context-sensitive. Observational evidence from hospital clinical-pharmacy practice shows that 

acceptance rates can change as pharmacists become more integrated into the care environment [7]. This makes 

acceptance a meaningful implementation indicator, but it also shows why it should not be interpreted as an 

intrinsic property of recommendation quality. Acceptance may reflect trust, workflow, timing, professional role, 

communication mode, local authority, patient preferences, or the availability of new clinical information. 

Activity and acceptance should therefore be reported as separate measures with different inferential purposes. 

Activity establishes that pharmacist work occurred. Acceptance establishes that a recommendation entered the 

clinical decision process and was endorsed at that stage. Neither measure, by itself, demonstrates that the patient 

was exposed to a changed medication regimen. 

Recommendation uptake as a conditional implementation event 

The next distinction concerns what happens after a recommendation is made. Terms such as accepted, actioned, 

and implemented are sometimes used as though they describe the same event. Empirical studies suggest that they 

should be separated whenever the data allow. 

In a post-discharge patient-centred medicines review service, 368 recommendations were generated and 351 were 

subsequently actioned, yet only 284 were reported as implemented; 206 medicines were ultimately deprescribed 

[8]. Each number describes a different stage. Recommendation generation records pharmacist activity. Actioning 

indicates that the recommendation entered an active response process. Implementation indicates that an intended 

change was actually carried out. Deprescribing identifies one concrete form of medication modification. Treating 

all four as interchangeable would erase where loss occurred in the pathway. 

Implementation is conditional because the recommendation encounters additional decision-makers and changing 

clinical circumstances. Qualitative research examining why physicians did or did not implement hospital 

pharmacists’ medication-appropriateness recommendations identified influences related to recommendation 

characteristics, pharmacist–physician interaction, perceived professional roles, clinical relevance, trust, and 

environmental conditions [9]. These findings make the acceptance–implementation relationship mechanistic 

rather than merely administrative. A recommendation can be clinically reasonable and still remain unimplemented 

because the patient declines it, the prescriber receives new information, another clinician changes the plan, the 

medication is unavailable, follow-up fails, or the clinical priority changes. 

The distinction is especially clear in deprescribing research conducted in residential aged care. Pharmacists 

generated 1,222 deprescribing recommendations, of which 941 were accepted by general practitioners. Twelve 

months later, 692 of the accepted recommendations had been implemented [10]. Thus, acceptance represented an 

important intermediate event, while verified implementation identified a smaller downstream exposure. The gap 

is directly relevant to causal inference. An evaluation that classified every accepted recommendation as an 

implemented treatment change would misclassify exposure for a substantial proportion of recommendations in 

that setting. 

This does not mean that nonimplementation is necessarily a failure. A recommendation can appropriately be 

reconsidered as circumstances evolve. Nor does high implementation necessarily prove better care; an 

inappropriate recommendation can also be implemented. The analytical requirement is more modest: investigators 

should identify which event they measured and restrict the claim accordingly. 

For service evaluation, uptake can therefore be represented as a conditional transition rather than a binary 

validation of pharmacist value. Useful measures include the proportion of recommendations communicated, 
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accepted, scheduled for action, implemented, modified before implementation, reversed after implementation, or 

still active at a prespecified follow-up. These measures become more informative when their denominators and 

observation periods are explicit. They also create the information needed to determine whether an observed patient 

outcome could plausibly have resulted from the pharmacist-initiated treatment pathway. 

Actual medication modification as the pharmacotherapy-level causal hinge 

When a pharmacist recommendation concerns pharmacotherapy, verified medication modification is the point at 

which a proposed change becomes an altered treatment exposure. The modification may involve initiation, 

discontinuation, dose adjustment, formulation change, scheduling change, duplication removal, interaction 

management, monitoring-linked dose adaptation, or another clinically meaningful alteration. For causal 

interpretation, the decisive feature is that treatment received by the patient differs from what would otherwise 

have occurred. 

Randomized evaluations demonstrate why the distinction matters. In a neonatal intensive care setting, adding a 

clinical pharmacist altered medication-related safety processes and drug-related problem management compared 

with standard practice [11]. In outpatient cardiology, pharmacist-led medication review reduced the number of 

drug-related problems and substantially increased resolution of identified problems [12]. These studies provide 

stronger evidence of pharmacotherapy-level change than a recommendation count because the evaluation observes 

a downstream medication-related consequence. Nevertheless, the measured endpoint remains different from a 

patient-important outcome. Resolution of a drug-related problem may be a necessary step toward safer or more 

effective treatment, while the magnitude of patient benefit depends on the nature of the problem, its clinical 

importance, the duration of exposure, and subsequent events. 

Medication modification also requires careful classification because not every recorded medication difference 

represents the same phenomenon. A controlled post-discharge study found that pharmacist-supported 

reconciliation and counseling reduced clinically important unintentional patient-generated medication 

discrepancies, whereas clinically important intentional discrepancies were not similarly reduced [13]. This 

distinction matters because a discrepancy caused by misunderstanding, communication failure, or accidental 

omission has a different causal meaning from a deliberate patient decision. Combining them into one medication-

change outcome could obscure the mechanism through which the pharmacist intervention operated. 

The concept of medication modification should therefore be operational rather than nominal. A study claiming 

that pharmacist activity changed treatment should specify what changed, when it changed, who authorized or 

enacted the change, and whether the change persisted long enough to constitute meaningful exposure. For 

deprescribing, confirmation that a medicine was actually discontinued is stronger evidence than recommendation 

acceptance. For dose adjustment, a written recommendation is weaker evidence than a documented new dose 

followed by evidence that the patient received it. For adherence-oriented services, the relevant treatment exposure 

may be changed medication-taking behavior rather than a new prescription. 

This qualification prevents treatment modification from becoming an unnecessarily rigid mediator. Some 

pharmacist services are designed primarily to educate patients, improve adherence, detect emerging toxicity, 

support self-management, or coordinate care. In those services, a beneficial causal pathway can occur without 

altering the prescribed regimen. The pharmacotherapy-level hinge is therefore required when the claimed 

mechanism is pharmacist-induced medication modification, not as a universal requirement for every form of 

pharmaceutical care. 

The central evaluative implication is that recommendation acceptance should not be used as a surrogate for 

changed treatment when actual implementation can be measured. Verification narrows the causal distance 

between pharmacist activity and the treatment exposure hypothesized to affect later outcomes. It also reveals 

where apparently successful services may lose effect before reaching the patient. 

Intermediate medication outcomes and their evidentiary role 

After treatment modification or another successfully enacted pharmacist intervention, evaluation commonly turns 

to medication-related intermediate outcomes. These include drug-related problems, medication discrepancies, 

adherence, medication burden, prescribing appropriateness, exposure to anticholinergic or sedative medicines, 

antimicrobial use, and related safety or process measures. They occupy an important position between 

implementation and patient-important benefit because they can demonstrate that the intervention altered the 

medication-use pathway in the expected direction. 
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Evidence from oncology illustrates their usefulness. A systematic review and meta-analysis of randomized trials 

reported favorable effects of pharmacist-led interventions on medication-related problems and adherence, with 

evidence of improvement in adverse-drug-event outcomes in the included analyses [14]. Such findings support 

the claim that pharmacist interventions can modify clinically relevant medication processes. They do not establish 

that every pharmaceutical-care activity producing a documented intervention yields the same consequence, 

because the interventions, mechanisms, patient risks, and measured outcomes differ across trials. 

Even apparently similar safety outcomes require separation. A meta-analysis examining pharmacist interventions 

and adverse drug events found a reduction in observed adverse drug events, whereas the estimate for potentially 

adverse drug events was not statistically conclusive [15]. This divergence demonstrates why endpoint naming 

matters. An actual adverse drug event, a prevented error, a potentially preventable adverse event, and a 

pharmacist-detected medication problem describe different states. Collapsing them into a single category such as 

“clinical impact” can convert heterogeneous evidence into a stronger claim than the underlying measurements 

justify. 

Mixed evidence from community-pharmacy antibiotic interventions provides another boundary condition. 

Systematic review evidence found benefits for selected antibiotic-use outcomes, while effects on adherence and 

patient-centered outcomes were inconsistent, and the included studies carried unclear or high risk of bias in at 

least one assessed domain [16]. The appropriate interpretation is neither that these interventions are ineffective 

nor that process changes establish patient benefit. Instead, the evidence indicates that proximal intervention 

effects, behavioral responses, and downstream clinical outcomes may diverge. 

A randomized medication-review trial targeting anticholinergic and sedative load in older patients provides a 

particularly useful falsification case. The pharmacist-led intervention did not significantly improve the primary 

Drug Burden Index endpoint, although some secondary outcomes suggested benefit [17]. This pattern is important 

for causal reasoning because it prevents the conceptual sequence from becoming self-confirming. If the 

hypothesized proximal medication target does not change, a later patient benefit cannot automatically be attributed 

to that pathway; alternative mechanisms, measurement limitations, timing, or chance remain possible. Conversely, 

failure of one proximal endpoint does not negate all other effects of the service. 

Intermediate medication outcomes therefore strengthen causal interpretation when three conditions are met. First, 

the outcome should correspond to the mechanism through which the pharmacist intervention is expected to work. 

Second, it should be measured after the relevant intervention has actually been implemented. Third, it should not 

be described as patient benefit unless the outcome itself constitutes experienced harm or benefit of direct 

importance to patients. A prevented serious adverse drug event can plainly be patient-important, whereas an 

improvement in a medication-appropriateness score or reduction in theoretical drug burden is usually better treated 

as an intermediate measure unless a validated link to subsequent patient experience is demonstrated. 

This measurement discipline permits a more informative account of pharmaceutical-care value. Service activity 

establishes that professional work occurred; uptake establishes that the recommendation entered decision-making; 

verified modification establishes that treatment exposure changed; and intermediate medication outcomes show 

whether the expected medication-use consequence emerged. The remaining question is whether these changes 

produce durable benefit that matters to patients, and what evidence is required to attribute that benefit to the 

pharmacist intervention rather than to concurrent care, natural recovery, baseline risk, or other competing 

explanations. 

Patient-important benefit and temporal downstream attribution 

The strongest claim about pharmaceutical-care value concerns an outcome experienced by the patient rather than 

merely an improvement in a medication-use process. Health-related quality of life, symptoms, functional status, 

serious medication-related harm, hospitalization, treatment burden, and survival are examples whose importance 

is comparatively direct. Their position downstream of pharmacist activity makes them valuable endpoints, but 

also makes attribution more difficult because more events can intervene between the original pharmacist action 

and the observed result. 

Randomized medication-review studies demonstrate this complexity. In geriatric outpatients with polypharmacy, 

a comprehensive medication-review intervention produced short-term improvement in health-related quality of 

life and reduced medication use, while several longer-term outcomes were not significantly different [18]. A goal-

focused clinical medication review likewise improved self-rated health on the EQ-VAS and reduced impactful 

health problems, although the EQ-5D and total number of health problems did not show equivalent improvement 
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[19]. A separate randomized trial of a multifaceted clinical-pharmacist intervention after hospitalization failed to 

improve its primary medication-safety outcome [20]. Taken together, these trials show that patient-important 

effects can be positive, null, instrument-dependent, and time-dependent [18-20]. 

The implication is not that downstream outcomes are inherently more legitimate than medication-related 

intermediate outcomes. They answer a different question. A reduction in a well-defined drug-related problem can 

demonstrate that medication management changed in the intended direction. Improvement in quality of life 

addresses whether that change, together with any other intervention mechanisms, affected the patient's lived 

health. Neither result should be substituted for the other. 

Temporal specification is therefore central to attribution. A treatment modification must precede an outcome that 

it is proposed to cause, and the observation period must be long enough for the relevant pharmacological or 

behavioral effect to emerge. A short follow-up may detect medication discontinuation but miss later improvement 

in symptoms or function. A long follow-up may capture clinically meaningful consequences while simultaneously 

allowing substantial contamination from new diagnoses, treatment changes, hospitalizations, clinician decisions, 

or patient behavior. 

The evidentiary claim should consequently be expressed at the level actually observed. When only service activity 

is measured, the appropriate conclusion concerns service production. When implementation and medication 

modification are documented, a treatment-change claim becomes supportable. When a prespecified patient-

important endpoint changes under a design capable of estimating an attributable effect, the evidence can support 

a stronger statement about pharmaceutical-care benefit. 

The progression in evidentiary strength and the corresponding limits on inference are summarized below. 

Table 1. Measurement levels in pharmacist-service evaluation and the clinical claims each level can support 

Measurement 

object 

What is directly 

observed 

Essential 

denominator or 

time anchor 

Inference 

legitimately 

supported 

Inference not 

justified from this 

level alone 

Next evidentiary 

step 

Completed 

pharmacist 

activity 

Review, consultation, 

reconciliation, counseling 

episode, documented 

intervention 

Eligible patients, 

encounters, or 

service 

opportunities 

Service volume, 

reach, workload, 

implementation 

activity 

Treatment change, 

medication 

improvement, patient 

benefit 

Determine whether 

an actionable 

recommendation or 

intervention 

resulted 

Recommendation 

generated 

Specific proposed 

medication or care action 

All 

recommendations 

generated or all 

eligible problems 

Pharmacist 

identification of 

a potential 

change 

Acceptance, 

implementation, 

appropriateness of 

the eventual 

treatment, benefit 

Measure response 

to the 

recommendation 

Recommendation 

accepted 

Clinician, patient, or team 

agreement at the decision 

stage 

Recommendations 

reaching the 

relevant decision-

maker 

Uptake or 

agreement 

Actual exposure to 

changed treatment 

Verify enactment 

and timing 

Recommendation 

actioned 

Follow-up action initiated 

in response to the 

recommendation 

Accepted or 

communicated 

recommendations 

Progress toward 

implementation 

Completed or 

persistent medication 

modification 

Confirm what was 

actually changed 

Verified 

medication 

modification 

Initiation, discontinuation, 

dose/formulation/schedule 

change or other 

documented alteration in 

treatment received 

Recommendations 

eligible to produce 

treatment change; 

prespecified 

follow-up 

Pharmacotherapy 

exposure 

changed 

Improvement in 

medication outcome 

or patient health 

Measure pathway-

consistent 

intermediate 

outcome 

Intermediate 

medication 

outcome 

Change in adherence, 

discrepancy, drug-related 

problem, medication 

burden, prescribing 

appropriateness or related 

medication state 

Baseline state and 

prespecified post-

intervention 

assessment 

Medication-use 

pathway changed 

Broader patient 

benefit unless the 

endpoint itself 

constitutes clinically 

experienced benefit 

or harm 

Measure 

appropriate patient-

important endpoint 
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Patient-important 

outcome 

Change in symptoms, 

function, quality of life, 

serious harm, 

hospitalization or other 

directly consequential 

endpoint 

Valid comparator 

and clinically 

appropriate follow-

up 

Patient outcome 

differs between 

evaluated 

conditions 

Causal attribution to 

pharmacist activity 

without an adequate 

counterfactual and 

control of competing 

explanations 

Estimate 

attributable effect 

using an 

appropriate causal 

design 

Confounding, selection, co-intervention, and documentation threats 

Even a fully observed sequence from pharmacist activity to treatment modification and outcome does not 

automatically establish causation. The same clinical features that generate pharmacist involvement may also 

predict the outcome. Patients with polypharmacy, severe illness, renal dysfunction, multiple prescribers, recent 

hospitalization, or prior medication problems are more likely to attract pharmacist attention and more likely to 

experience adverse outcomes. A crude comparison of patients with and without pharmacist interventions can 

therefore make an effective service appear harmful through confounding by indication. 

Selection can occur earlier still. Patients referred to medication-review services may differ from those not referred 

in engagement, clinical complexity, clinician concern, access to care, or likelihood of follow-up. Among those 

receiving recommendations, implementation is additionally shaped by professional trust, perceived relevance, 

patient preference, and service environment. These implementation processes cannot be assumed to distribute 

randomly. 

Fidelity introduces another layer. Complex interventions can be delivered and received without being fully 

enacted. Process evaluation of a team-based healthcare intervention has demonstrated that delivery, receipt, and 

enactment can diverge and that enactment may relate more closely to outcomes than nominal exposure to the 

intervention [21]. Applied cautiously to pharmaceutical care, this implies that documenting delivery of a 

pharmacist service does not guarantee that the mechanism expected to produce benefit actually operated. 

Mediation analysis can help distinguish a total service effect from effects transmitted through treatment 

modification or other intermediates, but it requires explicit definition of exposure, mediator, outcome, temporal 

order, and confounding assumptions. The AGReMA reporting guidance underscores that mediation claims 

demand considerably more information than simply showing that an intervention and an outcome are statistically 

associated [22]. 

The principal causal threats specific to pharmacist-service evaluation are summarized below. 

Table 2. Causal threats that can create misleading estimates of pharmacist-service value 

Causal threat 

Where it enters 

the service-to-

outcome 

sequence 

How a misleading 

value signal can arise 

Observable 

diagnostic clue 

Design or analytical 

response 
Residual limitation 

Confounding 

by indication 

Before 

pharmacist 

involvement 

Higher-risk patients 

receive more pharmacist 

input and also have 

worse outcomes 

Intervention 

frequency rises with 

baseline severity or 

medication 

complexity 

Randomization, 

restriction, matching, 

weighting, 

adjustment, target-

trial specification 

Unmeasured severity 

may remain 

Selection into 

the service 

Referral or 

eligibility stage 

Referred patients differ 

systematically from 

nonparticipants 

Different baseline 

engagement, 

morbidity, access, 

prescriber concern 

Explicit eligibility 

criteria; compare 

eligible treated and 

untreated populations 

Referral motives may 

be incompletely 

recorded 

Uptake-related 

selection 

Recommendation 

acceptance or 

implementation 

Easier, safer, or more 

acceptable 

recommendations are 

preferentially 

implemented 

Implemented 

recommendations 

differ in type or 

complexity from 

rejected ones 

Analyze 

recommendation-

level determinants; 

separate intention-to-

intervene from 

implementation 

effects 

Post-recommendation 

variables can 

themselves be causal 

intermediates 



Petrova et al., Counting Pharmacist Interventions Cannot Establish Pharmaceutical-Care Value Without Evidence Linking 

Delivered Care to Patient Benefit 

 

 

58 

Co-

intervention 

After pharmacist 

contact 

Concurrent clinician, 

nurse, caregiver, digital 

or organizational actions 

produce the observed 

outcome 

Multiple care 

changes occur during 

the same interval 

Protocolize co-

interventions where 

possible; document 

and model concurrent 

care 

Complex care 

pathways may resist 

complete separation 

Regression to 

the mean 

Triggering 

abnormal value 

or acute event 

Outcomes improve after 

unusually poor baseline 

measurements even 

without intervention 

Service initiated at an 

extreme laboratory, 

adherence, symptom 

or utilization value 

Appropriate control 

group; repeated 

baseline 

measurements 

Natural-history 

variation may remain 

Secular or 

organizational 

change 

During service 

rollout 

Outcome improves 

because the wider 

system changes 

Similar trend occurs 

in nonexposed 

services or before full 

implementation 

Difference-in-

differences or 

interrupted time 

series with adequate 

controls 

Concurrent policies 

can violate 

assumptions 

Documentation 

bias 

Activity, 

implementation, 

or outcome 

recording 

Better-integrated 

pharmacists create more 

complete records, 

inflating apparent 

intervention or 

resolution rates 

Documentation 

intensity changes 

without 

corresponding 

clinical exposure 

Standardized 

definitions; 

independent outcome 

ascertainment; audit 

of missingness 

Undocumented 

actions remain 

difficult to recover 

Misaligned 

time zero 

Start of follow-

up 

Patients must survive or 

remain under 

observation long enough 

to be classified as 

implemented 

Follow-up begins 

before treatment 

strategy is 

consistently defined 

Align eligibility, 

exposure assignment 

and follow-up 

initiation 

Routine data may not 

contain precise 

implementation times 

Evaluation designs that can identify the causal sequence 

Randomization remains the clearest method for estimating a total effect when assignment to pharmacist 

involvement can ethically and practically be randomized. Many real-world services, however, are introduced 

through routine referral, phased implementation, hospital policy, or system redesign. In these circumstances, 

stronger observational designs are required if the conclusion is intended to be causal rather than descriptive. 

Target-trial emulation provides a useful discipline because it requires investigators to specify the hypothetical trial 

their observational analysis is intended to approximate, including eligibility, treatment strategies, assignment, time 

zero, follow-up, outcome, causal contrast, and analysis [23]. Applying trial principles before analyzing routine 

data can reduce ambiguities that otherwise allow exposure classification or follow-up to depend on future 

information [24]. For pharmacist services, the relevant “treatment strategy” might be assignment to a defined 

pharmacist-led review pathway rather than the post hoc presence of any documented pharmacist intervention. 

When implementation occurs at a service or policy level, difference-in-differences can estimate whether outcome 

changes exceeded those occurring in a comparison group, provided the identifying assumptions are credible [25]. 

Interrupted time-series designs can similarly estimate changes in outcome level or trajectory after implementation, 

although methodological reviews show that such studies are frequently weakened by inadequate modelling of pre-

existing trends, autocorrelation, seasonality, or other biases [26]. Applied health-service research also 

demonstrates that policy implementation can coexist with little or no attributable change in targeted service 

outcomes, illustrating why intervention introduction or activity volume cannot substitute for causal estimation 

[27]. 

These designs address the counterfactual question: what would probably have happened to comparable patients 

or services without the evaluated pharmacist intervention? Measurement of the causal sequence addresses a 

complementary question: through what observed pathway did the effect occur? Strong evaluation can use both. 

Figure 1 maps the relationships among pharmacist activity, implementation, treatment exposure, and patient 

benefit, together with competing influences on attribution. 
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Figure 1. Attribution structure linking pharmacist activity to patient benefit 

 

Testable propositions and boundary conditions 

The synthesis yields several falsifiable propositions. First, services with greater documented pharmacist activity 

should not necessarily show proportionately greater verified treatment modification after differences in case mix 

and opportunity are considered. Second, acceptance rates should systematically overestimate treatment exposure 

in settings where accepted recommendations are incompletely enacted. Third, treatment modification can improve 

an intermediate medication outcome without producing detectable improvement in a patient-important outcome 

within the same observation period. Fourth, apparent patient benefit occurring without pathway-consistent 

implementation should increase the plausibility of alternative mechanisms, including counseling, adherence 

support, concurrent care, selection, or natural clinical change. 

These propositions have boundaries. Autonomous pharmacist prescribing can collapse the distinction between 

recommendation and prescriber acceptance. Some services operate primarily through education, monitoring, or 

coordination and may legitimately benefit patients without modifying a prescription. A serious adverse drug event 

is simultaneously a medication-related endpoint and a directly patient-important event. Finally, a well-designed 

randomized trial can estimate the total effect of a pharmacist service without measuring every mediator, although 

claims about how the effect occurred still require pathway evidence. 

Results and Discussion  

Pharmaceutical-care evaluation becomes more interpretable when reporting distinguishes what was done, what 

was accepted, what was implemented, what treatment actually changed, what medication-related consequence 

followed, and what happened to the patient. These quantities answer different questions and should not be 

combined into a single intervention-impact metric. 

For researchers, the practical implication is to design data collection around the causal claim intended at the end 

of the study. A workload or implementation study may appropriately stop at activity and uptake. A study 

attributing medication optimization to a treatment change should verify that modification. A study claiming 

patient benefit should measure a patient-important endpoint and use a design capable of distinguishing the 

intervention effect from credible alternatives. 

For healthcare organizations and commissioners, activity counts remain valuable for operational accountability. 

Their limitation is interpretive, not administrative. Counting reviews, interventions, or accepted recommendations 

can show whether a service is functioning and reaching patients. It cannot determine the amount of health benefit 

produced unless downstream exposure and outcomes are linked to those activities. 

The same reasoning discourages another common simplification: treating a high acceptance rate as a universal 

quality indicator. Appropriate rejection can reflect careful clinical judgment, while inappropriate acceptance can 

still occur. Quality therefore depends on the clinical validity of recommendations, their enactment when 

appropriate, and the consequences of the resulting care. 
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The principal limitation of this conceptual synthesis is that no single evidence base measures every link in the 

proposed sequence under one common design. The literature combines medication-review trials, implementation 

studies, recommendation-uptake analyses, patient-outcome trials, fidelity research, and general causal-inference 

methods. The contribution is consequently methodological and interpretive rather than a new estimate of 

pharmacist effectiveness. Future evaluations can test the propositions directly by recording recommendation-level 

progression, time-stamped medication modification, intermediate outcomes, patient outcomes, and the 

counterfactual structure required for causal estimation. 

Conclusion 

Pharmacist intervention counts are legitimate measures of professional activity, but their clinical meaning depends 

on what happens after the activity is recorded. A recommendation can be rejected, accepted but not implemented, 

implemented without producing the intended medication effect, or followed by a medication improvement that 

does not translate into patient benefit. The opposite is also possible: pharmacists can improve patient care through 

mechanisms that do not require medication modification. 

Claims about pharmaceutical-care value should therefore be calibrated to the most downstream event that has 

actually been observed and credibly attributed. Service activity supports statements about work performed; uptake 

supports statements about decision-process engagement; verified medication modification supports statements 

about changed treatment; intermediate outcomes support pathway-specific clinical interpretation; and patient-

important outcomes support claims of benefit only when an adequate counterfactual and competing explanations 

are addressed. The central issue is not whether pharmacist interventions are valuable, but whether the evidence 

collected is capable of identifying the particular value being claimed. 
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