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Abstract

Background/Objectives: Clinical pharmacists contribute pharmacotherapy expertise to
antimicrobial stewardship (AMS), but antimicrobial prescribing remains a multidiscipli-
nary process led by treating clinicians. In physician-centered hospital systems, pharma-
cists’ contributions may be integrated into prescribing decisions to varying degrees de-
pending on the organizational structures, interprofessional relationships, workflow inte-
gration, and prescribing cultures. This study aimed to explore how contextual and inter-
professional factors shape the integration of clinical pharmacists” antimicrobial steward-
ship contributions within multidisciplinary prescribing decisions in Jordanian hospitals.
Methods: A multi-site qualitative study was conducted across nine Jordanian hospitals.
Semi-structured interviews were conducted with 26 clinical pharmacists involved in anti-
microbial reviews in intensive care and general medical units. Interviews incorporated
the critical incident technique to elicit examples of accepted and rejected stewardship rec-
ommendations. Data were analyzed using a realist-informed approach to develop con-
text-mechanism-outcome configurations explaining variations in pharmacists” reported
AMS contribution. Results: Pharmacotherapy expertise was necessary but not sufficient
for pharmacists’ recommendations to shape antimicrobial prescribing. Leadership en-
dorsement, structured multidisciplinary rounds, and formal documentation pathways ac-
tivated mechanisms of legitimacy, credibility, and workflow visibility, supporting re-
ported uptake of dose optimization, therapeutic drug monitoring, and selected de-escala-
tion recommendations. In contrast, prescriber-led hierarchies, limited documentation
pathways, workload pressures, and defensive prescribing cultures activated mechanisms
of self-limitation, risk aversion, and limited recommendation uptake, particularly for dis-
continuation, duration control, and narrowing of broad-spectrum therapy. Conclusions:
Strengthening AMS requires not only formal committees and guidelines but also team-
based structures that integrate pharmacists’ pharmacotherapy expertise into antimicro-
bial review while preserving clinicians” ultimate prescribing responsibility.
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1. Introduction

Antimicrobial resistance (AMR) remains one of the most urgent global health chal-
lenges, with hospitals representing critical sites for antimicrobial exposure and resistance
amplification [1]. Broad-spectrum initiation, combination therapy, and prolonged treat-
ment durations are common in acutely ill patients, and inappropriate hospital prescribing
contributes to adverse drug events, extended hospitalization, and escalating healthcare
costs [2]. In response, antimicrobial stewardship (AMS) programs have become a central
component of hospital quality improvement strategies worldwide [3].

Within hospital-based AMS programs, clinical pharmacists are increasingly recog-
nized as key operational members of multidisciplinary stewardship teams [4-6]. Pharma-
cist-supported interventions, including prospective audit and feedback, de-escalation dis-
cussions, dose optimization, therapeutic drug monitoring, intravenous-to-oral conversion,
and duration review, have been associated with improved prescribing quality and re-
duced unnecessary antimicrobial exposure [7,8]. In many settings, pharmacists are for-
mally embedded within stewardship teams and contribute pharmacotherapy expertise to
antimicrobial decision-making processes.

The decision to initiate, continue, escalate, narrow, or discontinue antimicrobial ther-
apy remains the responsibility of the treating clinician, who integrates the patient’s history,
clinical signs and symptoms, laboratory results, microbiological findings, and overall clin-
ical risk. Clinical pharmacists do not replace this responsibility; rather, they support team-
based AMS by contributing specialized pharmacotherapy input related to antimicrobial
selection, dosing, monitoring, toxicity, de-escalation, and treatment duration.

However, stewardship effectiveness is not determined solely by individual clinical
expertise or by the presence of formal AMS structures. Even where committees, policies,
and guidelines are established, implementation outcomes vary considerably across insti-
tutions. Clinical pharmacists” ability to translate pharmacotherapy expertise into practice
is shaped by institutional culture, leadership signaling, documentation pathways, inter-
professional dynamics, and tolerance for clinical uncertainty [9,10]. In hospital environ-
ments where prescribing decisions remain predominantly physician-led, pharmacists’
recommendations may be negotiated, accepted, modified, or not adopted depending on
contextual conditions as well as clinical merit [11]. These dynamics are particularly rele-
vant in low- and middle-income countries (LMICs), where AMS infrastructure is expand-
ing but remains heterogeneous.

In Jordan, most Ministry of Health hospitals report the establishment of formal AMS
committees, and clinical pharmacy practice has developed substantially over the past dec-
ade [12]. Nevertheless, stewardship implementation remains uneven across sectors and
institutions, suggesting that formal governance structures alone do not guarantee con-
sistent antimicrobial optimization. Existing research in the region has largely examined
awareness, attitudes, or self-reported barriers to stewardship, particularly within commu-
nity pharmacy settings [13,14]. Hospital-based studies have primarily been descriptive or
cross-sectional, including evaluations of AMS core element compliance [12] and
healthcare professionals’ perceptions of computerized decision-support systems [15].

Far less attention has been given to how antimicrobial prescribing decisions are ne-
gotiated in real time within multidisciplinary hospital teams and how contextual features
enable or constrain the practical integration of pharmacists’ recommendations. Descrip-
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tive accounts of “barriers and facilitators” provide limited explanatory power regarding
why stewardship contributions are incorporated into prescribing decisions in some con-
texts yet remain peripheral in others.

Implementation-oriented perspectives offer a way to better understand these dynam-
ics. Realist approaches, for example, focus on explaining how contextual conditions acti-
vate mechanisms that produce particular outcomes within complex healthcare systems.
Previous research has highlighted the importance of social and hierarchical influences on
antimicrobial decision-making [16], yet few studies have applied such perspectives to ex-
amine pharmacist roles within physician-dominant hospital environments in LMICs.

Therefore, the present study aims to explain how contextual and interprofessional
dynamics shape the integration of clinical pharmacists” antimicrobial stewardship contri-
butions within multidisciplinary prescribing decisions in Jordanian hospitals. By devel-
oping context-mechanism-outcome (CMO) configurations grounded in frontline clinical
practice, the study seeks to generate an explanatory model of team-based stewardship
contribution that may inform more effective implementation of hospital AMS programs
in similar health system settings.

2. Results
2.1. Contextual Conditions Shaping Clinical Pharmacist Contributions to Team-Based AMS

Across participating hospitals, clinical pharmacists’ contribution to antimicrobial de-
cision-making was strongly shaped by contextual conditions rather than by individual
qualification alone. Pharmacotherapy expertise was consistently important, but its trans-
lation into prescribing decisions depended on how pharmacists were integrated into mul-
tidisciplinary workflows, documentation systems, and prescriber-led decision processes.

2.1.1. Governance Structure and Leadership Signaling

In hospitals where medical directors or pharmacy leadership explicitly endorsed an-
timicrobial stewardship, pharmacists described greater legitimacy in raising recommen-
dations. Leadership support functioned as a contextual enabler that signaled institutional
expectation for collaborative, team-based antimicrobial review.

“When the medical director clearly states that antimicrobial decisions should be reviewed

with pharmacy, consultants take it seriously. It gives us confidence to speak.” (CP15,

ICU, Private hospital).

Conversely, in hospitals where AMS was present primarily to satisfy accreditation
documentation, pharmacists reported symbolic recognition but limited integration into
day-to-day prescribing workflows.

“We have restriction policies on paper, but if the consultant insists, the antibiotic con-

tinues.” (CP14, Clinical Pharmacist, MOH Hospital, Central Jordan).

In these contexts, stewardship policy existed formally but lacked behavioral rein-
forcement mechanisms.

2.1.2. ICU Embedding as a Structural Context

Embedding within ICUs emerged as a critical contextual determinant. Pharmacists
who attended daily ICU rounds reported higher visibility in antimicrobial discussions,
while those limited to retrospective chart review described reactive rather than proactive

stewardship roles.

“In ICU, I am present during rounds every day. I present cultures and suggest narrow-
ing therapy.” (CP01, ICU, MOH).
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However, ICU embedding alone did not guarantee decisional influence. In high-acu-
ity settings, defensive prescribing practices frequently limited de-escalation, particularly
when consultants prioritized perceived safety over microbiological guidance.

“Even when cultures are negative, some consultants prefer to continue broad-spectrum

antibiotics. The fear of deterioration is stronger than the guideline.” (CP02, ICU,

MOH).

Thus, ICU embedding created opportunity for influence but did not uniformly acti-
vate stewardship mechanisms.

2.1.3. Documentation Pathways and Visibility in the Medical Record

The ability to formally document antimicrobial recommendations emerged as a
structural differentiator. In hospitals where pharmacists could enter stewardship notes
into electronic or paper charts, their recommendations were perceived as part of the clin-
ical record and multidisciplinary care process rather than informal verbal suggestions.

“When I document in the electronic system, it becomes part of the patient file. Doctors
cannot ignore it easily.” (CP16, Internal Medicine, Private).

In contrast, pharmacists restricted to verbal recommendations described limited fol-
low-through, particularly during consultant handovers.

“Sometimes I tell the resident, but if it’s not written officially, it disappears during shift
change.” (CP05, Internal Medicine, MOH).

Documentation pathways therefore functioned as contextual amplifiers of profes-
sional legitimacy and continuity of team-based review.

2.1.4. Interprofessional Culture and Hierarchical Norms

Hospital culture influenced whether antimicrobial discussions were collaborative or
strongly prescriber-led. In some institutions, residents were receptive to pharmacist input,
whereas senior consultant decisions often shaped the boundaries within which recom-
mendations could be discussed.

“Residents are usually open to discussion. The challenge is when the consultant makes
a decision before rounds and it’s difficult to reverse.” (CP18, Internal Medicine, Pri-
vate).

In consultant-dominant environments, pharmacists described moderating their ap-
proach to avoid professional tension.

“You have to pick your battles. If you challenge everything, it creates tension.” (CP12,

ICU, MOH).

Hierarchical norms therefore limited how far pharmacist recommendations could be
integrated into final prescribing decisions.

2.2. Mechanisms That Enable Uptake of Clinical Pharmacist Recommendations

While contextual factors created the structural environment for stewardship, uptake
of pharmacist recommendations was ultimately shaped through identifiable mechanisms
operating at the interpersonal and cognitive levels. These mechanisms explained why
pharmacist input was sometimes incorporated into antimicrobial decisions and at other
times remained advisory despite similar policies being in place.

2.2.1. Credibility Through Repeated Clinical Accuracy

Trust did not emerge automatically from professional title; rather, it developed
through repeated demonstration of accurate, patient-centered recommendations. Phar-
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macists described a gradual accumulation of “clinical credibility” that increased ac-
ceptance of antimicrobial suggestions over time.

“In the beginning, they double-check everything you say. After some time, when they

see that your dose adjustments and de-escalation suggestions are correct, they start ask-

ing you before prescribing.” (CP03, ICU, MOH).

This mechanism functioned as relational capital. In hospitals where pharmacists had
long-standing presence in specific units, stewardship interventions were more likely to be
accepted without resistance.

Conversely, newly assigned pharmacists or rotating staff described reduced influ-
ence until credibility was re-established.

2.2.2. Strategic Framing of Recommendations

Acceptance of stewardship advice was influenced by communication strategy. Phar-
macists described framing recommendations around safety, evidence, or shared decision-
making.

“If I say ‘this antibiotic is unnecessary,” it may cause tension. But if I say ‘creatinine is

rising; we should consider narrowing therapy,” they respond more positively.” (CP20,

Internal Medicine, Private).

“When I show them our hospital antibiogram and explain resistance patterns, they usu-
ally reconsider.” (CP07, ICU, MOH).

Strategic framing reduced perceived professional tension and enhanced uptake
within multidisciplinary discussion.

2.2.3. Timing Within Clinical Workflow

Timing emerged as a critical activation mechanism. Recommendations delivered
during formal rounds were more likely to be accepted than those communicated retro-
spectively.

“If I speak during rounds, the discussion happens in front of the team. But if I call later,

it feels like questioning the decision.” (CP04, ICU, MOH).

Pharmacists working on wards without structured round participation described
limited opportunity to influence initial antibiotic choice, often intervening only after 48—
72 h.

This suggests that temporal positioning within decision-making processes directly
influenced stewardship effectiveness.

2.2.4. Interdisciplinary Alignment as a Legitimizing Mechanism

In hospitals with infectious disease (ID) specialists, alignment with ID physicians en-
hanced pharmacist influence. When pharmacists and ID physicians presented unified rec-
ommendations, acceptance rates increased.

“If ID supports the recommendation, it becomes easier. Alone, it may be ignored. To-
gether, it carries more weight.” (CP22, ICU, Private).

Thus, interdisciplinary alignment functioned as a legitimacy amplifier.

2.2.5. Escalation Pathways and Institutional Backing

In some hospitals, pharmacists described having formal escalation mechanisms—
such as reporting to pharmacy directors or AMS committees —when antimicrobial misuse
persisted. This structural backup activated greater confidence in raising concerns.

“Knowing that pharmacy leadership supports us makes it easier to insist when needed.”

(CP09, ICU, MOH).
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Where such backing was absent, pharmacists often described self-limiting their in-
terventions to avoid professional conflict.

2.3. Mechanisms That Limit or Neutralize Pharmacist Contributions

Despite supportive contexts in some institutions, participants consistently described
mechanisms that limited or neutralized pharmacist contributions to team-based steward-
ship. These mechanisms operated at hierarchical, cultural, and psychological levels and
could prevent appropriate pharmacotherapy expertise from being incorporated into final
prescribing decisions.

2.3.1. Prescriber-Led Decision Hierarchy and Limited Recommendation Uptake

A dominant limiting mechanism was prescriber-led decision hierarchy. In many hos-
pitals, final antimicrobial decisions rested with senior consultants, and pharmacist recom-
mendations could be accepted, modified, or not adopted depending on prescriber recep-
tiveness and local documentation processes.

“If the consultant decides to continue piperacillin-tazobactam, even without indication,
nobody challenges it. We can suggest, but we cannot enforce.” (CP06, Internal Medi-
cine, MOH).

Prescriber-led hierarchy functioned as a structural boundary on the uptake of phar-
macist recommendations.

2.3.2. Defensive Prescribing Culture and Risk Aversion

In high-acuity settings, particularly ICUs, defensive prescribing emerged as a major
suppressive mechanism. Physicians frequently prioritized perceived patient safety over
guideline-directed de-escalation, particularly in unstable or elderly patients.

“Even if cultures are negative, they say ‘what if something is missed?’ So antibiotics
continue for safety.” (CP10, ICU, MOH).

This culture of precaution was intensified by fear of clinical deterioration or medico-
legal consequences. Pharmacists reported difficulty countering decisions driven by uncer-
tainty.

“Sometimes it is not about evidence. It is about fear.” (CP24, ICU, Private).

In such contexts, stewardship mechanisms were weakened by risk-based reasoning.

2.3.3. Dependence on Prescriber Approval for Discontinuation and Duration Control

Across several hospitals, pharmacists described being able to recommend dose ad-
justments but requiring prescriber approval for discontinuation or duration changes.

“We can adjust dosing for renal function, but stopping an antibiotic requires physician

approval.” (CP08, Internal Medicine, MOH).

This asymmetry meant that stewardship often remained advisory rather than opera-
tional.

Even when de-escalation was clinically indicated, pharmacists described scenarios in
which therapy continued due to inertia.

“Once an antibiotic is started, it is rarely stopped early. It just continues until discharge.”
(CP25, Internal Medicine, Private).

Thus, the absence of structured stop or review mechanisms limited meaningful du-
ration optimization.

2.3.4. Workload and Role Dilution
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Clinical pharmacists in MOH hospitals frequently reported balancing AMS with
medication reconciliation, discharge counseling, drug information queries, and adminis-
trative tasks.

“We are expected to do everything—clinical rounds, discharge summaries, medication
errors. There is no protected time for stewardship.” (CP11, ICU, MOH).

In these contexts, stewardship shifted from a proactive review during rounds to ret-
rospective documentation, reducing opportunities for timely intervention. Role dilution
therefore functioned as a systemic suppressor of influence.

2.4. Outcome Patterns of Stewardship Across Hospital Contexts
2.4.1. Dose Optimization as a Low-Resistance Stewardship Domain

Across hospitals, dose adjustment—particularly in renal impairment —and therapeu-
tic drug monitoring were described as the most consistently accepted stewardship inter-
ventions. These activities aligned closely with traditional pharmacy roles and were rarely
perceived as encroaching on prescriber-led clinical decision-making.

As one pharmacist working in a public tertiary hospital explained:

“When it comes to vancomycin levels or adjusting doses for creatinine clearance, doctors
usually accept immediately. They see it as pharmacy expertise.” (CP14, ICU, MOH).
Similarly, a participant from a private hospital noted:

“Dose optimization is straightforward. It’s not challenging their clinical judgment; it’s
improving safety.” (CP17, Internal Medicine, Private).

In this domain, stewardship operated with minimal hierarchical resistance. However,
several pharmacists emphasized that while dose optimization improved medication
safety, it did not fundamentally alter antimicrobial spectrum or duration.

“We can optimize the dose, but if the antibiotic itself is too broad, that’s a different dis-
cussion.” (CP15, ICU, Private).

Thus, pharmacist contributions within dose optimization were technically significant
but more limited for decisions regarding antimicrobial spectrum and duration, which re-
mained primarily within prescriber-led clinical decision-making.

2.4.2. De-Escalation Under Conditions of Evidentiary Legitimacy

De-escalation was described as achievable primarily when supported by clear micro-
biological evidence. Culture and sensitivity results functioned as legitimizing tools that
reduced interpersonal tension and reframed narrowing therapy as data-driven rather
than corrective.

An ICU pharmacist from a teaching hospital stated:

“When cultures are positive and sensitivities are available, narrowing therapy becomes
easier. You're not arguing—you’re showing evidence.” (CP02, ICU, MOH).

Another participant described presenting local antibiogram data during rounds:

“If I show them resistance patterns from our hospital, they listen more. It becomes about
the patient, not about who is right.” (CP19, ICU, Private).

Evidence reduced interpersonal defensiveness and reframed narrowing as data-
driven optimization.

2.4.3. Discontinuation and Duration Control as Structurally Constrained Outcomes

Discontinuation and duration optimization were consistently described as the most
difficult stewardship outcomes to achieve. Participants reported that once antimicrobials
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were initiated, particularly broad-spectrum agents, therapy frequently continued until
discharge unless a formal review mechanism intervened. A clinical pharmacist reflected:

“Stopping antibiotics is the hardest step. Even if the patient improves, nobody wants to
take responsibility for stopping.” (CP05, Internal Medicine, MOH).

Another participant described therapeutic inertia in the absence of systematic review:

“If there is no system that forces review at 48 or 72 h, antibiotics just continue. It be-
comes routine.” (CP16, Internal Medicine, Private).

Duration control failures reflected structural workflow gaps rather than lack of phar-
macotherapy knowledge.

2.5. A Context—Mechanism—Outcome (CMO) Model of Clinical Pharmacist Contribution to
Team-Based AMS

Synthesizing findings across hospitals, three recurrent Context-Mechanism-Out-
come configurations were identified that explain variations in how clinical pharmacist
contributions were integrated into team-based AMS. These configurations illustrate how
institutional conditions activated or suppressed mechanisms of recommendation uptake,
ultimately shaping reported antimicrobial decision-making patterns.

2.5.1. Institutional Support and Structured Embedding Enable Routine
Antimicrobial Optimization

In hospitals where antimicrobial stewardship was visibly endorsed by senior leader-
ship and pharmacists were consistently embedded in ICU or multidisciplinary rounds,
participants described a shift from optional advice to expected contribution within clinical
reviews. Leadership signaling —whether through formal policy statements, AMS commit-
tee visibility, or direct support from medical directors—created a context in which phar-
macist input was expected as part of team-based antimicrobial decision-making.

As one senior clinical pharmacist described:

“When the medical director makes it clear that antimicrobial decisions should be dis-
cussed with pharmacy, consultants listen differently. It becomes part of the process.”
(CP09, ICU, MOH).

Within this context, pharmacists reported increased confidence in raising recommen-
dations and were less hesitant to propose de-escalation or discontinuation.

“If stewardship is supported by administration, you don’t feel like you're interfering.
You feel like you're fulfilling your role.” (CP22, ICU, Private).

Here, the contextual presence of leadership endorsement activated a mechanism of
perceived legitimacy, reducing professional resistance and normalizing pharmacist par-
ticipation in team-based reviews. The reported outcome was more routine antimicrobial
review, perceived earlier narrowing of therapy, and greater scrutiny of broad-spectrum
continuation.

2.5.2. Consultant-Dominant Contexts Constrain Stewardship to Advisory Roles

In contrast, in hospitals characterized by strong consultant-centered decision-making
and absence of formal documentation pathways, pharmacists described moderating their
interventions. Even when clinically confident, they often framed recommendations cau-
tiously or limited escalation to avoid professional tension.

One participant explained:

“With some consultants, you have to be very careful. You can suggest, but you cannot

insist.” (CP12, ICU, MOH).

Another pharmacist reflected on selective intervention:
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“You learn which cases to push and which ones to leave. If you challenge everything, it
creates tension.” (CP26, Internal Medicine, Private).

In these contexts, lack of written documentation pathways further limited the conti-
nuity and uptake of pharmacist recommendations.

“If I cannot document officially in the chart, the recommendation can disappear during
shift change.” (CP05, Internal Medicine, MOH).

The contextual dominance of prescriber-led decision-making activated a mechanism
of self-limitation and strategic deference. Stewardship was reported to remain largely ad-
visory, and de-escalation or discontinuation was described as occurring inconsistently,
often dependent on physician receptiveness rather than systematic review.

2.5.3. Clinical Uncertainty and Defensive Prescribing Sustain Broad-Spectrum Therapy

In high-acuity environments, particularly ICUs managing unstable patients, pharma-
cists described a culture of defensive prescribing. Even when microbiological data sup-
ported narrowing therapy, decisions were frequently influenced by perceived clinical risk.

As one ICU pharmacist stated:

“In critical patients, even if cultures are negative, the consultant says, ‘Let’s continue
for safety.” It’s about avoiding risk.” (CP02, ICU, MOH).

Another participant emphasized the emotional dimension of prescribing:

“Sometimes it is not about guidelines; it is about fear of deterioration.” (CP24, ICU,
Private).

In these settings, clinical uncertainty activated risk aversion mechanisms that over-
rode evidence-based recommendations. The reported outcome was prolonged broad-
spectrum coverage and delayed de-escalation, as perceived by participating pharmacists,
despite pharmacist advocacy.

The three refined CMO configurations are summarized in Table 1 to illustrate how
specific institutional contexts activated mechanisms that shaped pharmacists’ reported
contributions to antimicrobial prescribing decisions within multidisciplinary teams.

Table 1. Refined Context-Mechanism-Outcome configurations of clinical pharmacist contribution
to team-based AMS.

Context

Mechanism Activated Reported Stewardship Pattern

Leadership endorsement, structured  Perceived legitimacy, confidence to
multidisciplinary rounds, formal docu-raise recommendations, visibility in
mentation pathways, and pharmacist decision-making, and accumulated
embedding in ICU/ward workflows  clinical credibility

More routine antimicrobial review,
greater uptake of dose optimization
and therapeutic drug monitoring, and
more feasible de-escalation when sup-
ported by microbiological evidence

Pharmacist role remains largely advi-

Prescriber-led decision hierarchy, lim- Self-limitation, strategic deference, re- sory; recommendations depend on in-

weak escalation processes

ited documentation pathways, and duced perceived role integration, and dividual physician receptiveness; de-
concern about professional tension escalation and discontinuation occur
inconsistently

High-acuity clinical uncertainty, fear of
deterioration, and defensive prescrib-

ing norms

Risk aversion, precautionary reason- Prolonged broad-spectrum antimicro-
ing, reluctance to stop therapy, and  bial therapy and delayed narrowing or
preference for maintaining broad-spec- discontinuation, despite pharmacist

trum coverage recommendations
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3. Discussion

This realist-informed, multi-site qualitative study offers an explanatory account of
how clinical pharmacists perceive and experience variations in the integration of their an-
timicrobial stewardship contributions within multidisciplinary prescribing decisions in
Jordanian hospitals. The findings indicate that pharmacotherapy expertise is necessary
but not sufficient for pharmacist recommendations to shape antimicrobial prescribing. In-
stead, pharmacists’ contributions are more likely to be incorporated into decision-making
when institutional conditions activate mechanisms of legitimacy, credibility, and work-
flow integration, while prescriber-led hierarchy, clinical risk perception, and structural
gaps may limit recommendation uptake. By identifying CMO configurations grounded in
frontline clinical practice, the study provides an explanatory perspective on why AMS
programs with similar formal structures may produce markedly different reported stew-
ardship patterns across hospitals.

These findings should not be interpreted as suggesting that antimicrobial prescribing
should shift from clinicians to pharmacists. Rather, they highlight that effective AMS de-
pends on the integration of complementary professional expertise within multidiscipli-
nary teams. Treating clinicians remain responsible for the overall decision to initiate, con-
tinue, escalate, narrow, or discontinue antimicrobial therapy, while clinical pharmacists
contribute specialized input related to antimicrobial selection, dosing, monitoring, tox-
icity, de-escalation, and duration. This study therefore emphasizes team-based steward-
ship rather than professional competition for prescribing leadership.

A consistent pattern across sites was the differential uptake of pharmacist recommen-
dations depending on how they aligned with established professional roles. Dose optimi-
zation and therapeutic drug monitoring were widely accepted and rarely contested, re-
flecting their close alignment with traditional pharmacy expertise. In contrast, recommen-
dations involving antimicrobial spectrum narrowing, de-escalation, or discontinuation
were more frequently negotiated or resisted. Similar observations have been reported in-
ternationally, where pharmacist-supported dosing interventions demonstrate higher ac-
ceptance rates than recommendations that alter initial prescribing decisions [6,17-19]. The
present findings extend this understanding by suggesting that these differences reflect
underlying professional boundary dynamics: stewardship activities perceived as improv-
ing treatment safety are more easily incorporated into clinical workflows than those per-
ceived as modifying prescriber-led therapeutic strategies.

Leadership engagement emerged as a key contextual factor shaping the integration
of pharmacist contributions. Pharmacists working in hospitals where stewardship activi-
ties were explicitly supported by medical directors or pharmacy leadership described
greater confidence in raising recommendations and more consistent uptake of interven-
tions. Organizational endorsement appeared to legitimize pharmacist participation in an-
timicrobial review, transforming stewardship from an optional consultative activity into
an expected component of patient care. Previous implementation research has highlighted
leadership engagement as a central determinant of AMS effectiveness [3,20,21]. The pre-
sent findings suggest that leadership influence operates not only through governance
structures but also through social signaling that reinforces pharmacists’ professional le-
gitimacy within multidisciplinary teams.

The finding that “when the medical director makes it clear that antimicrobial deci-
sions should be discussed with pharmacy, consultants listen differently” is particularly
important. It suggests that sustainable AMS improvement requires explicit institutional
endorsement and, where possible, national-level policy support. Clear hospital policies,
leadership commitment, Ministry of Health recommendations, and standardized docu-
mentation pathways may help ensure that pharmacist participation in antimicrobial re-
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view is implemented consistently across hospitals rather than depending on individual
prescriber receptiveness or local professional relationships.

Interprofessional hierarchy further shaped stewardship enactment. Although phar-
macists reported constructive collaboration with resident physicians, senior consultant
decisions frequently determined final antimicrobial treatment plans. In strongly pre-
scriber-led environments, pharmacists described selectively moderating their recommen-
dations to maintain professional relationships and avoid perceived confrontation. Such
patterns are consistent with earlier qualitative studies demonstrating that antimicrobial
prescribing decisions are embedded within professional hierarchies and social norms ra-
ther than guided exclusively by clinical guidelines [16,22]. Within this context, pharma-
cists often adopted strategic communication approaches, gradually building relational
credibility through repeated demonstration of clinical accuracy. This mechanism of pro-
gressive trust-building highlights how pharmacist contributions can become more inte-
grated over time but remain bounded by formal prescribing responsibility and local team
culture.

Clinical uncertainty and defensive prescribing also influenced reported stewardship
outcomes. In high-acuity environments such as intensive care units, physicians often pre-
ferred continued broad-spectrum therapy even when microbiological evidence supported
de-escalation. Participants attributed this pattern to fear of clinical deterioration and per-
ceived medico-legal risk associated with antimicrobial discontinuation. Previous studies
have similarly highlighted the influence of uncertainty and risk perception on antimicro-
bial prescribing behavior [23,24]. The present findings suggest that defensive prescribing
may function as a mechanism that overrides stewardship recommendations when clini-
cians perceive potential patient deterioration as a greater risk than antimicrobial overuse.

Documentation pathways emerged as another important determinant of sustained
pharmacist contribution. Pharmacists who were able to document recommendations di-
rectly within electronic health records described greater continuity of stewardship inter-
ventions across shifts and consultant transitions. In contrast, verbal recommendations
were more susceptible to omission or reinterpretation. Similar findings have been re-
ported in studies examining the role of structured audit-and-feedback systems in antimi-
crobial stewardship [25-27]. These observations highlight how documentation functions
not only as a technical process but also as an institutional mechanism that stabilizes stew-
ardship recommendations within clinical workflows.

Together, these findings suggest that effective AMS depends on the alignment of sev-
eral institutional conditions. Leadership endorsement legitimizes pharmacist participa-
tion, documentation systems preserve stewardship recommendations across clinical tran-
sitions, and collaborative professional cultures facilitate negotiation of antimicrobial deci-
sions. When these enabling conditions are absent, pharmacist contributions remain advi-
sory and vulnerable to non-uptake. This perspective helps explain why hospitals with
similar AMS committees and policies may experience markedly different reported stew-
ardship patterns. Our findings are also consistent with regional hospital data indicating
that, even in institutions with antimicrobial stewardship structures in place, antibiotic uti-
lization remains substantial and ongoing audit is needed; for example, a UAE point prev-
alence survey reported frequent use of broad-spectrum agents and 78.0% compliance with
local/international guidelines, supporting the importance of continued stewardship mon-
itoring beyond formal committee establishment [28].

Evidence from Jordan and neighboring Middle Eastern settings further supports the
importance of context-sensitive AMS implementation. In Jordan, studies have reported
formal progress in AMS core elements but ongoing barriers related to implementation
consistency, healthcare provider awareness, and system-level support [12,29]. Qualitative
work from Saudi hospitals similarly identified insufficient policy enforcement, frag-
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mented teamwork, limited ASP staffing, communication gaps, and health-information
technology constraints as barriers to AMS implementation [30], while regional survey ev-
idence has emphasized the importance of leadership, training, and institutional support
[31,32]. In Qatar, pharmacists described gaps between AMS education and real-world
pharmacy practice, reinforcing the need for practice-based training and structured inte-
gration into clinical workflows [33]. These regional findings align with the present study
by suggesting that pharmacist contribution to AMS depends on governance, workflow
integration, and multidisciplinary collaboration rather than professional knowledge alone.
From an AMS implementation perspective, the findings suggest that hospitals should
move beyond symbolic committee establishment and create operational conditions that
integrate pharmacist contributions at the point of prescribing. These include formal doc-
umentation pathways for antimicrobial recommendations, pharmacist participation in
48-72 h antimicrobial review, pharmacist embedding in ICU and internal medicine
rounds, and escalation pathways for unresolved inappropriate antimicrobial continuation.
In addition, hospitals should address defensive prescribing through multidisciplinary
case review, shared accountability for antimicrobial discontinuation, and local feedback
using antibiograms, culture results, and antimicrobial-utilization data. Such strategies
may help shift pharmacist involvement from optional advice to integrated team-based
stewardship practice while maintaining clinicians” ultimate prescribing responsibility.

4. Materials and Methods
4.1. Study Design and Philosophical Orientation

This study employed a multi-site, realist-informed qualitative design to examine how
clinical pharmacists contribute to AMS within Jordanian hospital contexts. A realist-in-
formed approach was selected to move beyond descriptive identification of barriers and
facilitators and instead develop explanatory insights into how specific contextual condi-
tions interact with underlying generative mechanisms to shape reported stewardship pat-
terns. The analytic focus was on constructing and refining CMO configurations that ex-
plain variations in the integration and uptake of pharmacist recommendations across in-
stitutional settings. This study is reported in accordance with the Consolidated Criteria
for Reporting Qualitative Research (COREQ) (Supplementary Material S1).

For the purpose of this study, “context” referred to the organizational, professional,
and workflow conditions within which antimicrobial prescribing decisions occurred, in-
cluding leadership support, documentation pathways, ward structure, multidisciplinary
rounds, and interprofessional hierarchy. “Mechanisms” were conceptualized as the rea-
soning processes, relational responses, and professional dynamics activated by these con-
texts, such as perceived legitimacy, clinical credibility, risk aversion, self-limitation, and
confidence to raise stewardship recommendations. “Outcomes” referred to reported pat-
terns of pharmacist contribution to antimicrobial decision-making, including reported up-
take of dose optimization, therapeutic drug monitoring, de-escalation, discontinuation, or
continued broad-spectrum therapy.

The initial program theory guiding the analysis was that clinical pharmacists’ phar-
macotherapy expertise is necessary but not sufficient to shape antimicrobial prescribing.
Rather, pharmacists’ contributions are more likely to be integrated into team-based AMS
when institutional and workflow conditions legitimize their input and embed their rec-
ommendations within clinical decision-making processes. Conversely, in contexts charac-
terized by strong prescriber-led hierarchy, limited documentation pathways, or high clin-
ical uncertainty, pharmacists’ contributions may remain advisory despite appropriate
clinical knowledge. This initial program theory was iteratively refined through critical in-
cident narratives, retroductive reasoning, and cross-case comparison across hospital set-
tings.
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4.2. Study Setting and Site Selection

This study was conducted across multiple Jordanian hospitals purposively selected
to capture variations in antimicrobial stewardship infrastructure and clinical pharmacy
practice models. Participating sites included Ministry of Health hospitals and private or
teaching hospitals distributed across different regions of Jordan. Hospitals differed in
AMS maturity, including the presence or absence of formal stewardship committees, in-
fectious diseases specialist support, antimicrobial restriction policies, documentation
pathways, and structured audit-and-feedback processes. This variation allowed system-
atic cross-context comparison of pharmacists’ team-based stewardship contributions un-
der differing organizational conditions.

4.3. Participants and Eligibility Criteria

Participants were licensed pharmacists working in hospital-based clinical roles with
direct involvement in antimicrobial decision-making. Eligible participants included clini-
cal pharmacists and PharmD practitioners (pharmacists holding a Doctor of Pharmacy
degree and practicing in hospital-based clinical roles) who routinely participated in ICU
or ward rounds, antimicrobial review, dose optimization, therapeutic drug monitoring,
de-escalation discussions, intravenous-to-oral conversion, or documentation of antimicro-
bial recommendations where applicable. Pharmacists whose responsibilities were limited
exclusively to dispensing or administrative tasks without routine engagement in antimi-
crobial clinical decisions were excluded.

4.4. Sampling Strategqy and Sample Adequacy

A purposive maximum-variation sampling strategy was employed to capture diver-
sity across hospital sectors, geographic regions, clinical settings, and years of professional
experience. Sampling also incorporated deviant case selection to include pharmacists re-
porting consistently high influence and those describing limited influence in antimicrobial
decision-making.

Sample adequacy was guided by the principle of information power and by realist
sufficiency criteria. Recruitment continued until the dataset enabled stable and coherent
development of CMO configurations capable of explaining variations across institutional
contexts. Decisions to cease recruitment were based on explanatory completeness rather
than frequency-based thematic saturation alone.

4.5. Recruitment and Consent Procedures

Potential participants were identified through clinical pharmacy departments and
professional networks. Invitations were distributed via social media platforms or through
departmental contact points and accompanied by an information sheet detailing the study
purpose, voluntary nature of participation, confidentiality safeguards, and right to with-
draw. Verbal informed consent was obtained prior to interviews. Verbal consent was used
because the study involved minimal-risk qualitative interviews, and avoiding signed con-
sent forms reduced the collection of directly identifiable documentation. The verbal con-
sent procedure was approved by the Institutional Review Board. Participation was inde-
pendent of employment evaluation to minimize perceived coercion. A total of 32 eligible
pharmacists were approached; 26 agreed to participate, while 6 declined or did not re-
spond. The main reasons for non-participation were limited time, scheduling constraints,
or lack of availability.

Participating hospitals were approached through clinical pharmacy departments or
departmental gatekeepers. Interviews were conducted only after institutional permission
had been obtained in accordance with the administrative requirements of each participat-

https://doi.org/10.3390/antibiotics15070670



Antibiotics 2026, 15, 670

14 of 22

ing site. No patient data were collected, and the study did not involve any intervention in
clinical care.

4.6. Data Collection
4.6.1. Interview Guide Development

The semi-structured interview guide was developed to explore clinical pharmacists’
experiences with antimicrobial stewardship decision-making in hospital settings. The
guide focused on pharmacists’ participation in antimicrobial review, interactions with
prescribers during clinical rounds, and contextual factors influencing the uptake of stew-
ardship recommendations. Development of the interview questions was informed by pre-
vious qualitative and implementation research examining antimicrobial stewardship
practices and interprofessional dynamics in hospital care [10,34,35]. Although these stud-
ies were conducted in different healthcare contexts, they were used as sensitizing refer-
ences for general AMS and interprofessional concepts rather than as direct templates. The
draft interview guide was reviewed by two Jordanian clinical pharmacy academics with
AMS expertise to ensure clarity, cultural appropriateness, and relevance to local hospital
workflows, prescriber-led decision structures, documentation practices, and availability
of infectious diseases support. Minor revisions were made to improve question flow and
ensure that the prompts elicited detailed experiential narratives relevant to Jordanian
AMS practice. The final English-language version of the interview guide is provided in
Supplementary Material S52.

4.6.2. Interview Approach

Data were collected between August and November 2025 through semi-structured,
in-depth interviews lasting approximately 45 to 60 min. Interviews were conducted in
Arabic and were held face-to-face in a private room within or near the participants” work-
place, according to participant preference and scheduling feasibility. No non-participants
were present during the interviews. The interview guide explored antimicrobial decision-
making processes, interprofessional negotiation dynamics, leadership and governance in-
fluences, documentation practices, and experiences of recommendation uptake or non-
uptake. No repeat interviews were conducted.

4.6.3. Realist Elicitation and Critical Incident Technique

To support realist explanation-building, interviews incorporated a critical incident
technique. Participants were asked to describe specific recent cases in which their recom-
mendations contributed to antimicrobial therapy decisions and cases in which their rec-
ommendations were not adopted. These case-based narratives enabled identification of
contextual triggers, underlying reasoning processes, and reported decision-making out-
comes. Interview prompts were designed to elicit both descriptive and explanatory ac-
counts, allowing inference of candidate mechanisms operating within specific organiza-
tional contexts.

4.6.4. Recording, Transcription, and Translation

With participant consent, interviews were audio-recorded and transcribed verbatim.
Field notes were recorded immediately after interviews to document contextual observa-
tions, initial analytic impressions, and reflexive considerations. Interviews were translated
into English for analysis and reporting. A bilingual investigator reviewed a subset of tran-
scripts and translations to ensure conceptual accuracy, particularly regarding terminology
related to hierarchy, role integration, and clinical negotiation. Translation decisions were
documented within the audit trail.
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4.7. Data Analysis

Data analysis followed an iterative realist-informed process. Initial open coding was
conducted to identify recurring patterns within participant narratives. These codes were
then examined through retroductive reasoning to infer underlying mechanisms operating
within specific institutional contexts. Through cross-case comparison, codes and mecha-
nisms were integrated into CMO configurations explaining variations in pharmacists’ re-
ported contribution to antimicrobial stewardship. A coding tree illustrating the relation-
ship between initial open codes, interpretive categories, inferred mechanisms, and final
analytical domains used to construct the CMO configurations is provided in Supplemen-
tary Material S3.

To distinguish CMO configurations from descriptive themes, the analytic team ex-
plicitly separated contextual conditions, inferred mechanisms, and reported stewardship
patterns during coding and memo-writing. For example, the presence of structured mul-
tidisciplinary rounds was coded as a contextual condition, increased confidence to raise
antimicrobial recommendations was interpreted as a mechanism, and reported uptake of
dose optimization or de-escalation was coded as an outcome pattern. Candidate CMO
configurations were first developed by the primary analyst and then discussed with the
wider research team to assess coherence, plausibility, and fit with deviant cases. Disagree-
ments were resolved through discussion and re-examination of relevant transcript ex-
cerpts until consensus was reached.

4.7.1. Initial Coding and Familiarization

Transcripts were read repeatedly to achieve immersion in the data. A hybrid coding
framework was developed, combining inductive codes grounded in participant narratives
with sensitizing concepts drawn from implementation science to systematically attend to
organizational and workflow determinants. Coding at this stage remained closely tied to
participant language to avoid premature theoretical abstraction.

4.7.2. Development of Candidate Program Theories

Analytic memos were used to articulate provisional explanatory propositions re-
garding how pharmacist contributions to stewardship operate in practice. These candi-
date program theories were framed as tentative CMO propositions linking institutional
conditions with inferred generative mechanisms and reported antimicrobial decision-
making patterns.

4.7.3. Retroductive Mechanism Identification

Retroductive reasoning was applied to infer the most plausible underlying mecha-
nisms generating observed patterns. Mechanisms were conceptualized as reasoning pro-
cesses, relational dynamics, and cognitive responses triggered under specific contextual
conditions. Competing interpretations were examined to ensure conceptual coherence
and analytic rigor.

4.7.4. Cross-Case Comparison and CMO Refinement

Cross-case matrices were constructed to compare patterns across hospital types and
clinical settings. Contextual configurations were mapped alongside reported stewardship
patterns to identify recurring explanatory relationships. CMO configurations were itera-
tively refined through constant comparison and examination of deviant cases until ex-
planatory stability and coherence were achieved. Qualitative data management was sup-
ported using NVivo software (Version 12). An audit trail documented analytic decisions,
coding iterations, and theory refinement.

https://doi.org/10.3390/antibiotics15070670



Antibiotics 2026, 15, 670

16 of 22

4.8. Research Team, Reflexivity, and Positionality

Interviews were conducted by a trained male, PhD-level clinical pharmacist and ac-
ademic researcher with clinical training and prior experience in qualitative interviewing.
At the time of the study, the interviewer was working as a faculty member and clinical
pharmacy academic. The interviewer was not involved in participants’ supervision, em-
ployment, or professional evaluation. Although some participants were known to the in-
terviewer through professional healthcare networks, no formal researcher—participant re-
lationship was established specifically for the study prior to recruitment, beyond existing
professional familiarity in some cases. At the beginning of each interview, the researcher
introduced himself in his role as a researcher and clarified the purpose of the study to
minimize potential power dynamics and encourage open and candid discussion. Reflex-
ive memos documented assumptions, positionality considerations, and interpretive deci-
sions throughout data collection and analysis. Team discussions were used to examine
alternative explanations and mitigate interpretive bias.

4.9. Trustworthiness and Rigor

Credibility, dependability, confirmability, and transferability were enhanced
through several complementary strategies. Two researchers independently coded an ini-
tial subset of transcripts to calibrate the coding framework and resolve interpretive dis-
crepancies before proceeding with full analysis. Deviant case analysis was applied
throughout the analytic process to refine emerging explanations and ensure that alterna-
tive interpretations were considered. To enhance interpretive validity, a brief summary of
the preliminary explanatory propositions was shared with a subset of participants to as-
sess resonance with their experiences. Full interview transcripts were not returned for
correction in order to minimize respondent burden. Detailed contextual descriptions were
maintained to support transferability while preserving participant confidentiality. Ana-
lytic transparency was strengthened through maintenance of an audit trail and reflexive
documentation throughout data collection and analysis.

4.10. Ethics Approval and Consent to Participate

Ethical approval was obtained from the Institutional Review Board at Al-Ahliyya
Amman University (IRB No. AAU/4/6/2024-2025; approved on 3 July 2025) prior to study
commencement. This study was conducted in accordance with the principles of the Dec-
laration of Helsinki. All participants provided verbal informed consent before interviews.
Identifying details were removed during transcription to protect confidentiality. Data
were stored securely and accessed only by the research team.

4.11. Participant and Institutional Characteristics

A total of 26 clinical pharmacists were recruited from 9 hospitals across Jordan, in-
cluding Ministry of Health hospitals and private or teaching hospitals located in Amman,
Irbid, Zarqa, and southern Jordan. Within each hospital, purposive sampling was used to
recruit pharmacists directly involved in antimicrobial decision-making and stewardship
activities.

Participants had between 2 and 17 years of clinical experience (median 8 years). All
held a PharmD degree or postgraduate clinical pharmacy qualification and were actively
engaged in antimicrobial optimization within ICU and general medical settings.

Clinical embedding varied by ward type. Thirteen participants were primarily as-
signed to ICU services and reported routine daily participation in multidisciplinary
rounds. Eight were assigned to internal medicine wards, where structured rounds oc-
curred regularly but coverage intensity varied depending on staffing. Five described
cross-coverage models across multiple wards.
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Institutional antimicrobial stewardship governance also varied across sites. Seven of
the nine hospitals reported having formally established antimicrobial stewardship (AMS)
committees, consistent with national Ministry of Health data indicating widespread com-
mittee establishment in public hospitals. Two hospitals described stewardship activities
occurring within routine clinical workflows without a formally constituted multidiscipli-
nary AMS committee structure.

Across sites with formal committees, variability was observed in committee function-
ality, infectious diseases specialist involvement, restriction policies, and frequency of au-
dit-and-feedback processes. These contextual differences were deliberately sampled to en-
able realist-informed comparative analysis of how governance structures influenced stew-
ardship mechanisms and outcomes.

Documentation pathways also differed across institutions, with pharmacists in some
hospitals able to enter recommendations directly into the electronic medical record, while
others relied on pharmacy notes and verbal communication during rounds.

Participant and institutional characteristics are summarized in Table 2.

Table 2. Participant and Institutional Characteristics (1 = 26).

Characteristic n (%)
Hospital Sector
Ministry of Health 14 (53.8)
Private/Teaching 12 (46.2)
Hospitals with Formal AMS Committee
Yes 70f9
No 20f9
Primary Clinical Assignment
Intensive Care Unit (ICU) 13 (50.0)
Internal Medicine Ward 8 (30.8)
Rotational/Cross-Ward Coverage 5(19.2)
Years of Clinical Experience

<5 years 9 (34.6)
5-10 years 10 (38.5)

>10 years 7 (26.9)

Routine Participation in Multidisciplinary Rounds
Daily (ICU or Ward-Based) 18 (69.2)
Regular but Not Daily 8 (30.8)
Documentation Modality

Direct EMR documentation 13 (50.0)
Pharmacy note and/or verbal during rounds 13 (50.0)

Note. AMS = Antimicrobial Stewardship; ICU = Intensive Care Unit; EMR = Electronic Medical Rec-
ords. Percentages were calculated using the total sample size (1 = 26).

5. Limitations

Several limitations should be considered when interpreting the findings of this study.
First, this study was based on the perspectives of clinical pharmacists only. Although
pharmacists are central actors in antimicrobial stewardship and were able to provide de-
tailed accounts of stewardship negotiation in daily practice, this study did not include
physicians, residents, infectious disease specialists, nurses, hospital administrators, or
members of antimicrobial stewardship committees. Therefore, the findings represent
pharmacists” perceived and experienced influence on antimicrobial decision-making ra-
ther than a complete interprofessional account of antimicrobial prescribing processes. Fu-

https://doi.org/10.3390/antibiotics15070670



Antibiotics 2026, 15, 670

18 of 22

ture studies incorporating prescribers and other stakeholders would provide a more com-
prehensive understanding of how pharmacist recommendations are interpreted, ac-
cepted, modified, or rejected within multidisciplinary teams.

Second, this study relied on self-reported interview narratives rather than direct ob-
servation of clinical rounds or objective antimicrobial prescribing data. Participants de-
scribed examples of accepted and rejected recommendations, de-escalation, discontinua-
tion, broad-spectrum continuation, and therapeutic drug monitoring; however, these re-
ported stewardship patterns were not independently verified through chart review, pre-
scribing audits, antimicrobial consumption indicators, or clinical outcome measures. As a
result, the findings should be interpreted as explanatory accounts of perceived pharmacist
contribution and decision-making patterns rather than measured effects on antibiotic use,
resistance rates, length of stay, or patient outcomes. This study was not designed to esti-
mate the objective impact of pharmacist involvement on antimicrobial utilization or clin-
ical outcomes; future mixed-methods studies should combine qualitative analysis with
prescribing audits, intervention acceptance rates, antimicrobial consumption metrics, and
patient-level outcomes.

Third, although the use of critical incident technique encouraged participants to pro-
vide concrete examples from practice, recall bias may have influenced the selection and
detail of the incidents described. Participants may have been more likely to remember
unusual, difficult, or professionally meaningful cases, while routine interactions may have
been underreported. In addition, social desirability bias cannot be excluded, as partici-
pants may have emphasized successful interventions, professional competence, or insti-
tutional challenges in ways that reflected their own interpretation of stewardship practice.

Fourth, the interviewer was a clinical pharmacy academic with professional famili-
arity with some participants through healthcare networks. Although there was no direct
supervisory or employment relationship, this professional proximity may have influenced
how openly participants discussed interprofessional tensions, institutional weaknesses,
or limitations in their own practice. To reduce this risk, the researcher clarified the volun-
tary nature of participation, emphasized confidentiality, and maintained reflexive memos
throughout data collection and analysis. Nevertheless, the possibility of interviewer—par-
ticipant influence should be acknowledged.

Fifth, interviews were conducted in Arabic and translated into English for analysis
and reporting. Although bilingual review was used to preserve conceptual accuracy, es-
pecially for terms related to hierarchy, role integration, professional negotiation, and clin-
ical uncertainty, some nuances may have been altered during translation. This is particu-
larly relevant in qualitative research where participants’” wording, tone, and culturally
embedded expressions may carry interpretive meaning. Translation decisions were doc-
umented to strengthen transparency, but complete equivalence between Arabic narratives
and English presentation cannot be guaranteed.

Sixth, this study included 26 clinical pharmacists from nine hospitals across different
sectors and regions of Jordan, which strengthened the contextual variation; however, the
findings may not be transferable to all Jordanian hospitals or to other healthcare systems.
Hospitals with different staffing models, prescribing cultures, infectious disease support,
electronic medical record systems, antimicrobial restriction policies, or levels of clinical
pharmacy integration may activate different mechanisms of pharmacist contribution.
Therefore, transferability should be judged according to similarity in antimicrobial stew-
ardship maturity, professional hierarchy, documentation pathways, and clinical phar-
macy workforce capacity.

Finally, because this was a realist-informed qualitative study rather than a full realist
evaluation, the context-mechanism-outcome configurations developed here should be
considered explanatory propositions rather than definitive causal claims. The configura-
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tions provide a theoretically informed model of how pharmacist contributions to team-
based AMS may be activated or suppressed in physician-centered hospital settings, but
they require further testing and refinement in future studies. Mixed-methods research
combining qualitative observation, physician interviews, prescribing audits, and antimi-
crobial-use indicators could strengthen the empirical assessment of these mechanisms and
determine whether the identified institutional conditions are associated with measurable
improvements in antimicrobial prescribing.

6. Conclusions

Overall, this study contributes a realist-informed explanatory model of how clinical
pharmacists’ contributions to team-based AMS are perceived to emerge within hospital
practice. The findings demonstrate that strengthening antimicrobial stewardship requires
more than establishing formal committees or guidelines; it also requires institutional con-
ditions that legitimize pharmacists’ participation, embed their recommendations within
clinical workflows, preserve clinicians’ prescribing responsibility, and address defensive
prescribing cultures. By clarifying the contextual triggers that enable or constrain the up-
take of pharmacist recommendations, this work provides practical insight for optimizing
multidisciplinary antimicrobial stewardship in Jordan and comparable health system en-
vironments. In addition, consistent institutional leadership and national-level steward-
ship guidance may help standardize the integration of pharmacists’ contributions across
hospitals.
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