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Introduction: The prevalent overprescribing of proton pump inhibitors (PPIs) poses health risks from prolonged use. GPs play a key role in initiating deprescribing PPIs, so understanding their decision-making factors and strategies to improve feasibility is crucial. This study aimed to investigate the perspectives of GPs on deprescribing PPIs with a focus on identifying facilitators, barriers, and strategies to enhance feasibility in clinical settings.Methods: A qualitative study involving semi-structured interviews was conducted with nine GPs or trainees. The thematic analysis of the interviews was conducted using NVivo R1 (2020).Results: Four main categories were identified: 1) Inappropriate prescribing of PPIs, 2) Facilitators for deprescribing PPIs, 3) Barriers to deprescribing PPIs, 4) Feasibility of deprescribing PPIs. GPs acknowledged excessive and often inappropriate PPI prescribing, with a lack of deprescribing efforts mainly due to time constraints. Other key barriers included patient reluctance, fear of symptom recurrence, and unawareness of long-term risks. Patient-initiated request is key facilitator for deprescribing PPIs. GPs emphasized the need for collaboration with healthcare professionals, clear guidelines, improved digital support, increased physician availability, and raising awareness among providers and patients to enhance deprescribing feasibility.Discussion: GPs are calling for a multifaceted approach to improve the feasibility of deprescribing PPIs, involving patient-centered approaches, systemic optimizations, support from other healthcare professionals, and provider-centered strategies to emphasize the importance of deprescribing PPIs.Keywords: deprescriptions, primary healthcare, proton pump inhibitors, inappropriate prescribing, qualitative research
1 INTRODUCTION
Proton pump inhibitors (PPIs) rank among the most frequently prescribed groups of medicines, notably with pantoprazole being second most prescribed medicine in Slovenia in 2023 (Kostnapfel and Albreht, 2024). PPIs are widely used for treating upper gastrointestinal tract conditions, such as gastroesophageal reflux disease and esophagitis, eradicating Helicobacter pylori infections in combination with antibiotics, and preventing stress ulcers in hospital settings (Farrell et al., 2017).
A notable challenge is the prevalent use of PPIs without valid indications, as observed in nearly 50% of patients in primary healthcare settings (Heidelbaugh et al., 2012). This misuse not only contributes to an increased pill burden, which can lead to nonadherence, medication errors, and more frequent emergency department visits and hospitalizations, but their long-term use is also associated with several adverse effects, including hypomagnesemia, osteoporotic fractures, serious infections, and the malabsorption of essential nutrients (Hayes et al., 2019; Lee and McDonald, 2020). If adverse effects are not recognized, prescribing cascades may occur, where new medicines are prescribed to treat the side effects of PPIs instead of stopping the initial PPI, potentially causing more side effects and complications (Doherty et al., 2022). PPIs are also prone to drug-drug interactions: they can reduce the absorption of other medicines by increasing gastric pH, such as HIV protease inhibitors (Wolfe, 2024) or tyrosine kinase inhibitors (Raoul et al., 2023); affect the metabolism of active substances through their effects on hepatic cytochrome P450 enzymes, potentially leading to serious cardiovascular events in patients treated concurrently with clopidogrel and omeprazole (Muthiah et al., 2021); and cause slower elimination of certain medicines, such as high-dose methotrexate, potentially increasing its toxicity (Wolfe, 2024). On a pharmacodynamic level, recent research has underlined the detrimental effects of PPI usage on the gut microbiome, which may reduce the efficacy of cancer immunotherapy, leading to worse overall survival (Weersma et al., 2020; Hopkins et al., 2022; Chalabi et al., 2020). Therefore, PPIs should be prescribed carefully, at the lowest effective dose and for the shortest recommended duration (Scott et al., 2015). Generally, conditions requiring PPIs call for short-term treatment, often not exceeding a few weeks, and upon symptom resolution, deprescribing PPIs should be considered (Farrell et al., 2017; Targownik et al., 2022). Deprescribing is defined as the planned and supervised process of dose reduction or stopping of medicine that might be causing harm or might no longer be providing benefit, aiming to decrease medication burden and harm while maintaining or enhancing quality of life (Farrell et al., 2017).
Several strategies for deprescribing PPIs have been described, including abrupt discontinuation, gradual dose reduction, or on-demand use (Haastrup et al., 2014; Wilsdon et al., 2017). The implementation of feasible interventions to effectively deprescribe PPIs in clinical settings remains a significant challenge and has not yet been routinely established (Raghunath et al., 2005; Gendre et al., 2022). Considering that GPs handle almost all PPI prescriptions (Gendre et al., 2022), the facilitators and barriers they perceive in embracing deprescribing PPIs are essential. This study aimed to investigate the perspectives of GPs on deprescribing PPIs with a focus on identifying facilitators, barriers, and strategies to enhance feasibility in clinical settings.
2 MATERIALS AND METHODS
A qualitative study involving semi-structured interviews was conducted. The findings were systematically reported in alignment with the Consolidated Criteria for Reporting Qualitative Research (COREQ) checklist (Tong et al., 2007) (Additional file 1).
2.1 Participants and recruitment
Family medicine specialists and trainees were invited to participate in interviews from May 2023 to January 2024. Trainees are physicians currently undergoing specialized training to become family medicine specialists. Hereafter, we will refer to both family medicine specialists and trainees as GPs. Opportunistic sampling was used, aiming to include doctors based on various factors such as their years of experience, gender, and work environment. This approach combined elements of both purposive and convenience sampling, as it targeted specific criteria while leveraging available opportunities for inclusion. The study continued to enroll participants until data saturation was reached. Ten primary care facilities and 20 individual GPs (19 specialists and 1 trainee) were contacted via email. Facilities were encouraged to invite both specialists and trainees, though the exact number of participants reached is unknown. Three GPs declined due to time constraints, while the others did not respond. All agreed participants completed the study, and all interview data were included in the analysis.
2.2 Data collection
An interview guide featuring open-ended questions, derived from prior research findings (Bužančić and Ortner Hadžiabdić, 2022; Shrestha et al., 2022; Tangiisuran et al., 2022), was developed and pilot-tested with two GPs. While no new questions were introduced, some were reworded for clarity.
Physicians received invitations to participate in interviews via email, along with the interview guide and consent forms to sign in advance if they chose to participate. The interviews were conducted in Slovenian language by NJ (female) and lasted from 15 to 40 min. At the time of the study, NJ was employed as an Assistant and PhD student at the Faculty of Pharmacy, University of Ljubljana and had 3 years of research experience in pharmacy and qualitative research methods. She had no prior relationships with participants, except for one who was her former PhD professor. Efforts were made to maintain objectivity throughout the research process. Prior to the interviews, participants were briefed on NJ’s academic background and research interests to provide context for her role in the study. Interviews were conducted live in physicians’ clinics or at the Faculty of Pharmacy, or exceptionally online. No one besides the participant and the researcher was present during the interview. For qualitative analysis purposes, the interviews were audio-recorded, and no field notes were made. The questions focused on exploring GPs’ observations based on their clinical experience within their own practices. Although low-dose PPIs are available over the counter in Slovenia, the questions specifically addressed prescription-based PPI use.
2.3 Ethical considerations
The study was approved by the National Medical Ethics Committee of the Republic of Slovenia (Protocol number 0120-260/2023/6). Signed consents were obtained from all participants.
2.4 Data analyses
Verbatim transcripts were made in Microsoft Word and analysed with NVivo 11/12 Pro and were not shared with participants for their comments or corrections. Thematic analysis was conducted, with themes and subthemes created and coded into categories by NJ based on transcript information, which were later reviewed by NH for appropriateness. The analysis was inductive, using open coding principles to code the text, followed by refining the codes, removing duplicates, and consolidating them into higher hierarchical units, ultimately forming categories. Participants did not provide feedback on the findings. To maintain anonymity, the names of individuals and health institutions were not disclosed in the coded records. ChatGPT 4.0 by OpenAI was used solely for text formatting, grammar checks, and improving English clarity, with no involvement in content generation or data analysis.
3 RESULTS
Nine interviews were conducted with Family medicine specialists (N = 6) or trainees (N = 3). The participant characteristics are detailed in Table 1. Four main categories were identified through thematic analysis: 1) Inappropriate prescribing of PPIs (number of references 30), 2) Facilitators for deprescribing PPIs (number of references 15), 3) Barriers to deprescribing PPIs (number of references 63), and 4) Feasibility of deprescribing PPIs (number of references 79). Categories with all themes and subthemes are listed in Supplementary Table 1 and further presented in the text (Additional file 2).
TABLE 1 | Characteristics of participants.
[image: Table 1]3.1 Category 1: inappropriate prescribing of PPIs
GPs highlighted issues with PPI prescriptions, including excessive use, often in high doses, lack of deprescribing plans, and unverified medical indications. They also noted occasional low dosing, concurrent prescriptions of two PPIs, and unchecked drug interactions with PPIs.
3.1.1 Theme 1: excessive prescribing (no. of references = 10)
GPs have noted the rapid and frequent routine prescription of PPIs among patients with polypharmacotherapy or those taking medicines, such as anticoagulants and non-steroidal anti-inflammatory drugs (NSAIDs), often questioning the necessity and dosage. They also highlighted that prolonged use contributes to widespread overuse, despite a few individuals needing long-term use.
“To have an indication to regularly take PPIs for many years is very rare, much rarer than our prescribing practices would suggest.” (GP 1, female, 49 years old).
3.1.2 Theme 2:lack of deprescribing (no. of references = 7)
PPIs are typically provided without cessation plans, citing the example of their prescription during hospital stays as a short-term measure. However, their use often continues after discharge due to a lack of communication between patients and healthcare providers, and the absence of a systematic deprescribing process in clinical practice, as mentioned by GPs.
“Yes, (I observe irregularities in prescribing PPIs), such as starting patients on them (PPIs) without any plan to eventually discontinue them.” (GP 7, female, 55 years old).
3.1.3 Theme 3: prescribed doses are too high (no. of references = 6)
GPs observed that PPIs are often not prescribed at the lowest effective dose in the prevention of gastrointestinal ulcers, particularly in patients with a low risk of gastrointestinal bleeding who are prescribed NSAIDs or antiplatelet therapy.
3.1.4 Theme 4: not verifying the medical indication (no. of references = 4)
GPs acknowledged that in their routine practice, they encounter patients with prescribed PPIs that lack a valid indication, or they sometimes renew PPI prescriptions without verifying that an evidence-based indication is clearly documented in the medical records, which can lead to patients taking PPIs for several years.
3.1.5 Theme 5: prescribed doses are too low (no. of references = 1)
One GP stated that PPI doses are sometimes prescribed too low for patients with a high risk of gastrointestinal bleeding, but this occurs less commonly than prescribing too high doses.
3.1.6 Theme 6: concurrent prescribing of two PPIs (no. of references = 1)
One GP stated that she had previously overlooked that a patient was already taking another PPI when prescribing esomeprazole for Helicobacter pylori eradication, leading to the concurrent prescribing of two PPIs.
3.1.7 Theme 7: not checking for drug interactions (no. of references = 1)
One GP mentioned that interactions between PPIs and other medicines are occasionally not checked in his clinical practice, despite their rarity.
3.2 Category 2: facilitators for deprescribing PPIs
GPs identified key facilitators for deprescribing PPIs, including patient-initiated request, polypharmacotherapy, aligned messaging among healthcare professionals, hospital-initiated PPI prescriptions, and expectations of good patient adherence (Figure 1).
[image: Figure 1]FIGURE 1 | Summary of themes identified for barriers and facilitators of deprescribing. Each rectangle’s size reflects how often each theme was mentioned, with the numbers inside indicating the actual number of references.
3.2.1 Theme 1: patient-initiated request (no. of references = 9)
Patient desires and requests to discontinue PPIs motivate GPs to intervene, initiate a conversation with the patient, review therapy, and tailor treatment to individual needs while considering patient preferences.
“If the patient requests it (deprescribing), we delve deeper and explore the background to assess if the medicine is truly necessary, and we’re also more motivated to deprescribe if there are reasons to do so.” (GP 8, male, 27 years old).
3.2.2 Theme 2: polypharmacotherapy (no. of references = 3)
Polypharmacotherapy prompts GPs to identify deprescribing candidates, often including PPIs.
“One of the main reasons we pay attention and start thinking about deprescribing is when a patient is taking a lot of medicines … ” (GP 8, male, 27 years old).
3.2.3 Theme 3: aligned messaging among healthcare professionals (no. of references = 1)
One GP noted that aligned messaging among healthcare professionals facilitates deprescribing because consistent communication from multiple sources increases patient trust and adherence to the deprescribing process.
“It’s beneficial if patients hear consistent information from different sources. When all of us—GPs, clinical specialists, and/or pharmacists—convey the same message, the likelihood of successful outcomes increases.” (GP 1, female, 49 years old).
3.2.4 Theme 4: hospital-initiated PPI prescription (no. of references = 1)
Hospital-initiated PPI prescriptions prompt GPs to reassess the necessity of the medicine, particularly because they recognize that many patients receive them in the hospital but may not require them after discharge, as mentioned by one GP.
3.2.5 Theme 5: good patient adherence expectation (no. of references = 1)
One GP suggests deprescribing PPIs if he assumes good patient adherence to the deprescribing scheme. According to his judgment, if the patient is competent and cooperative, he would consider deprescribing PPIs more often.
3.3 Category 3: barriers to deprescribing PPIs
GPs identified barriers to deprescribing PPIs, including time constraints, patient reluctance, lack of patient awareness, fear of symptom recurrence, absence of physical consultations when prescribing PPI, gastroenterologist-initiated PPI prescriptions, working across multiple clinics, overlooking the need for deprescribing, unclear recommendations, and prioritizing acute health issues (Figure 1).
3.3.1 Theme 1: physicians’ time constraints (no. of references = 13)
The most common barrier mentioned by GPs was time constraints. Due to these constraints and to manage their patient load effectively, GPs may frequently renew PPIs prescriptions without a thorough review of the patient’s current medication needs. The deprescribing process, which requires time for detailed discussions with patients, often cannot be prioritized.
“The reality is that there is not always time for it - there should be, yes … But sometimes, there’s a rush, so much work awaits, there's a more urgent intervention, and you just say: “Okay, let’s postpone it for three months.” (GP 7, female, 55 years old).
3.3.2 Theme 2: patient reluctance (no. of references = 11)
GPs face challenges when patients exhibit reluctance to have PPI deprescribed, often due to perceived reliance, necessity, or habit, and sometimes resort to continue prescriptions to avoid conflict.
“If someone is very dependent on PPI, it becomes challenging to deprescribe it, as they feel they cannot live without it.” (GP 1, female, 49 years old).
3.3.3 Theme 3: patients’ lack of awareness (no. of references = 9)
Patients often embrace PPIs readily, considering them beneficial even if they do not fully understand their purpose, according to GPs. They commonly view them as protective agents alongside their regular therapy. Their limited awareness of the adverse effects of PPIs and the reason for their use leads them to not question the necessity for PPI use.
“I know many patients have told me: “I think I take this (PPI) because I'm on blood pressure medicine, and I take many medicines in general. So, because I take so many medicines, I also take this protection for my stomach,” and this protection sounds really good.” (GP 6, female, 40 years old).
3.3.4 Theme 4: recurrence of symptoms (no. of references = 8)
GPs observe that patients fear symptom recurrence after stopping PPIs, particularly due to past experiences with rebound effects. This fear greatly affects patients’ willingness to engage in deprescribing. While GPs acknowledge this as a barrier for patients, they did not mention it as a barrier for themselves.
“Some patients find the rebound effect unbearable for the week or two it lasts. They constantly ask and after they’ve requested it ten times, you eventually let them continue with the PPI.” (GP 3, male, 33 years old).
3.3.5 Theme 5: absence of physical consultations (no. of references = 7)
Patients often request PPIs online along with other regular therapy through digital healthcare services, such as electronic prescription platforms from specific primary care facilities, or by emailing their GP directly. This process allows them to request repeat prescriptions without face-to-face consultations. This limits the evaluation of ongoing therapy, potentially resulting in the prescription of unnecessary medicines, as indicated by GPs.
“Previously, when they came for written prescriptions, you still had some personal contact, and maybe you thought about it more when you were writing it – Do they really need the prescription? Now, you just click … ” (GP 8, male, 27 years old).
3.3.6 Theme 6: gastroenterologist-initiated PPI prescription (no. of references = 4)
Gastroenterologist-initiated PPI prescriptions may cause GPs to hesitate to deprescribe PPI without specialist input because of their perceived authority and expertise.
“I am reluctant to discontinue what another specialist has introduced without consulting them. If prescribed by a gastroenterologist, I am less likely to deprescribe that PPI … ” (GP 4, female, 28 years old).
3.3.7 Theme 7: working across multiple clinics (no. of references = 3)
GPs are hesitant to deprescribe when covering shifts at other clinics, especially due to their limited familiarity with patient histories. This, coupled with time constraints managing both their own clinic and that of their colleague’s, often leads them to prefer providing prescription refills and awaiting the return of the patient’s regular physician rather than making changes if they’re not deemed necessary. They acknowledge that this approach can lead to unnecessary PPI prescriptions.
3.3.8 Theme 8: overlooking the need for deprescribing (no. of references = 3)
GPs mentioned they might overlook deprescribing PPIs because it is not their primary focus during therapy reviews. For instance, if a patient started PPI along with NSAIDs, the NSAIDs might be discontinued, but the PPI could remain unnoticed and become part of chronic therapy.
3.3.9 Theme 9: unclear recommendations for PPI prescription (no. of references = 3)
GPs reported a lack of guidance on the necessity and dosage of PPIs alongside medicines such as oral corticosteroids, antiplatelets, or anticoagulants, or in patients with a history of gastrointestinal bleeding several years ago. This uncertainty could hinder the deprescribing process.
3.3.10 Theme 10: focusing on more urgent acute health issues (no. of references = 2)
Patients often present to clinics with acute health concerns, which are not conducive to deprescribing PPIs. Without systematic protocols and exclusive follow-up appointments focused on deprescribing, GPs stated that this process can easily be overlooked.
3.4 Category 4: feasibility of deprescribing PPIs
GPs identified several factors that could enhance the feasibility of deprescribing PPIs, including collaboration with clinical and community pharmacists, clear guidelines, educational resources, and support from nurses (Figure 2). Additionally, they believe educating both physicians and patients about the benefits of deprescribing, improved digital support, increased physician availability, and collaboration with other specialists in the deprescribing process would also make this process more effective (Figure 2).
[image: Figure 2]FIGURE 2 | Summary of themes and subthemes identified for the feasibility of deprescribing PPIs. Each rectangle’s size reflects how often each theme and subtheme was mentioned, with the numbers inside indicating the actual number of references.
3.4.1 Theme 1: collaboration with clinical pharmacists (no. of references = 18)
GPs emphasize the pivotal role of collaboration with clinical pharmacists in enhancing the feasibility of deprescribing PPIs. They underscored pharmacists’ involvement in conducting comprehensive medication reviews, involving patient consultation, and providing deprescribing recommendations. Some suggest that clinical pharmacists could initiate deprescribing based on established protocols and educate healthcare professionals, further promoting deprescribing.
“We refer patients to medication review, during which clinical pharmacists evaluate and recommend dosage reductions, discontinuations, substitutions, and more. This is undoubtedly one of the most significant factors and the greatest help we can receive.” (GP 8, male, 27 years old).
3.4.2 Theme 2: guidelines and recommendations for PPI management (no. of references = 12)
GPs stress the importance of evidence-based recommendations, particularly regarding concurrent PPI use with anticoagulants or antiplatelets. They seek clarity on the appropriate indication and treatment duration for PPI use, especially for indications dating back several years, and when chronic PPI use is genuinely necessary. They desire specific recommendations on dosage adjustments and administration frequency during the day. Some GPs also seek effective communication strategies to initiate PPI deprescribing discussions with patients.
“It would be ideal in the guidelines to specify - there’s still a dilemma about when to use 40 mg or 20 mg, whether to take 40 mg twice a day or 20 mg twice a day, and so on. Thus, the dose, frequency, and duration of PPI use.” (GP 8, male, 27 years old).
3.4.3 Theme 3: education on deprescribing PPIs (no. of references = 11)
GPs feel overwhelmed by the amount of educational material they receive and prefer shorter, more practical resources. They believe that short lectures or handouts can effectively convey essential information, empowering them to confidently navigate deprescribing PPIs. Additionally, patient cases provide real-world context, aiding in understanding appropriate PPI deprescribing strategies.
3.4.4 Theme 4: collaboration with community pharmacists (no. of references = 8)
GPs see the main role of community pharmacists in recognizing inappropriate PPI prescriptions and in guiding patients to consult their physicians about deprescribing. Community pharmacists should raise awareness of potential adverse drug reactions, ensuring that patients understand the risks of prolonged PPI use. Following established protocols, community pharmacists can initiate deprescribing discussions, as mentioned by a few GPs, and encourage patients to adhere to the deprescribing plan.
3.4.5 Theme 5: collaboration with nurses (no. of references = 7)
Nurses, particularly those in model practices, could identify inappropriate PPI prescriptions as suggested by GPs. In Slovenia, model practices are expanded family medicine clinics where certified nurses help manage chronic conditions and conduct preventive exams. Additionally, raising awareness of non-pharmacological interventions for conditions like gastroesophageal reflux disease, where patient knowledge is often limited, could be very beneficial and contribute to a reduced need for PPIs.
“One possibility could involve asking a question or two on this topic, after which she (nurse) would inform me, and I would deprescribe PPI if there is no longer an indication.” (GP 5, male, 35 years old).
3.4.6 Theme 6: improved digital support (no. of references = 7)
Enhanced digital support could streamline deprescribing PPIs by automatically flagging prolonged prescriptions, highlighting interactions, and providing immediate access to prescription history and any changes made to the medicine, according to GPs.
“There needs to be a mechanism that tells you when a medicine was introduced, how long it has been used, and how the prescriptions follow one another.” (GP 3, male, 33 years old).
3.4.7 Theme 7: increased physician availability (no. of references = 6)
GPs believe that longer consultation times would enable more thorough medication reviews, thereby facilitating systematic deprescribing and strengthening patient trust for more successful outcomes.
“If I had more time with people, a better relationship would be built, more trust … We could then delve deeper into individual’s situation and health condition, and then it's also easier to say (whether to deprescribe).” (GP 7, female, 55 years old).
3.4.8 Theme 8: increased awareness among physicians (no. of references = 4)
According to GPs, deprescribing is not a priority during outpatient consultation. By shifting mindsets, integrating deprescribing into routine care through education and reminders, and emphasizing its importance in patient consultations, deprescribing can become as routine as prescribing.
“Decision to initiate deprescribing largely depends on my judgment. Someone would have to convince me that it’s important, and then I would act.” (GP 5, male, 35 years old).
3.4.9 Theme 9: increased awareness among patients (no. of references = 3)
GPs believe that when patients understand the risks and reasons for long-term PPI use, they are more likely to initiate discussions on deprescribing. This awareness grows with consistent information from healthcare professionals, especially doctors and pharmacists, and public health campaigns emphasizing informed decision-making regarding PPI use, as mentioned by GPs.
3.4.10 Theme 10: clinical specialist physicians (no. of references = 3)
GPs seek specialist collaboration in deprescribing. They would appreciate clinical specialists initiating deprescribing or including it in their recommendations, especially if they had started the patient’s PPI therapy.
4 DISCUSSION
In our study, GPs noted excessive and often inappropriate PPI prescribing, with a lack of deprescribing efforts. The primary facilitator for deprescribing PPIs was patient-initiated request to reduce medicines. Key barriers included GPs’ time constraints, patient reluctance, and a lack of patient awareness. To improve the feasibility of deprescribing PPIs, GPs have suggested collaborations within healthcare professionals and clearer guidelines. Additionally, educating both physicians and patients about the benefits of deprescribing, improved digital support, and increased physician availability are crucial to enhancing the feasibility of deprescribing PPIs, according to GPs.
4.1 Inappropriate prescribing of PPIs
GPs acknowledged the frequent and unnecessary prescription of PPIs, often at excessively high doses and for prolonged periods, and noted a significant lack of effort to deprescribe these medicines. Our findings align with broader concerns over PPI overuse, which also emphasize extensive use in high-risk groups such as the elderly (Hamzat et al., 2012) and cancer patients (Raoul et al., 2021), who are more prone to long-term use-related adverse events (Hayes et al., 2019; Hopkins et al., 2022; Chalabi et al., 2020). Despite the recognition of this issue and numerous calls for deprescribing PPIs (Farrell et al., 2017; Lee and McDonald, 2020; Targownik et al., 2022; Raoul et al., 2021), there is a critical gap between clinician awareness and implementation, as observed by the GPs in our study. Gendre et al. (2022) study using French national health data revealed no significant progress in deprescribing chronic PPI treatments over the past few years, underscoring the stagnation in addressing this issue. Therefore, there is a need to recognize strategies to enhance the feasibility of PPI deprescribing interventions and effectively implement existing recommendations (Farrell et al., 2017; Targownik et al., 2022).
4.2 Facilitators for deprescribing PPIs
The main facilitator for deprescribing PPIs, recognized by GPs in our study, was patient-initiated requests to reduce the number of medicines, with aligned messaging among healthcare professionals further facilitating the process. GPs can struggle with patient disagreements to deprescribing, making the decision-making process challenging (Fried et al., 2011); thus, when patients proactively request deprescribing and are suitable candidates, the negotiation phase is eliminated by aligning the goals of care with patient preferences. Patient-initiated requests indicate high patient engagement and reflect their values, which GPs should consider when evaluating deprescribing (Farrell et al., 2017). These requests can overcome GPs’ inertia and prompt immediate action from them to evaluate reducing the medication burden, which might otherwise be delayed due to other priorities (Anderson et al., 2014). Therefore, healthcare professionals should be aware that encouraging patients to actively participate in their care by discussing their medication burden, along with aligned messaging among all providers, will most effectively empower patients to initiate deprescribing PPIs when needed (Linsky et al., 2022).
4.3 Barriers to deprescribing PPIs
In our study, GPs identified important patient-centered barriers to deprescribing PPIs, including patient reluctance to deprescribing, lack of patient awareness, and fear of symptom recurrence, which are among the most significant obstacles to successful deprescribing reported in the literature (Tangiisuran et al., 2022). Weir et al. (2023) found that over 40% of older adults expressed doubts about deprescribing and valued their medicines highly. Patient reluctance often stems from the belief that medicine is beneficial or necessary for their condition (Reeve et al., 2013), especially when patients find PPIs more effective than other medicines they have tried (Boath and Blenkinsopp, 1997). Interestingly, Weir et al. (2023) noted that even patients who initially disagree with deprescribing recommendations still desire more communication, emphasizing the importance of engaging with hesitant patients. Specifically, discussing the rationale for deprescribing PPIs and guidance on managing symptom recurrence are the primary expectations from patients when discussing deprescribing PPIs (Thompson et al., 2020). Thus, increasing patient awareness of the risks associated with long-term PPI use and the benefits of deprescribing, along with providing a clear tapering plan, might help foster patient uptake (Farrell et al., 2017).
Physician- and system-centered barriers to deprescribing PPIs were also frequently cited by GPs in our study, with time constraints and the absence of physical consultations being the most significant. GPs face numerous challenges during their brief consultation times and heavy workloads (Raghunath et al., 2005; Anderson et al., 2014), especially when managing patients with multimorbidities and complex medication regimens (Doherty et al., 2020), making it difficult to prioritize deprescribing. Recognizing the burnout and overload GPs face, it is crucial to support them with strategies to assure appropriate initial PPI prescriptions, clear documentation of PPI indication, and its scheduled face-to-face reassessments, as inappropriate long-term PPI use often stems from the lack of initial deprescribing plans and the failure to reassess the necessity of PPIs (Lee and McDonald, 2020).
4.4 Feasibility of deprescribing PPIs
In our study, GPs were very engaged in finding ways to enhance deprescribing PPIs and overcome existing barriers. They highlighted collaboration with other healthcare professionals, particularly clinical pharmacists, as key. Most viewed pharmacists’ roles in conducting comprehensive medication reviews and providing deprescribing recommendations to physicians. Collaboration with clinical pharmacists has repeatedly proven to significantly enhance deprescribing feasibility (Bundeff and Zaiken, 2013; Hughes et al., 2011) by identifying inappropriate PPI prescriptions, actively participating in deprescribing and monitoring processes, and assisting in implementing best-practice recommendations in clinical practice (Farrell et al., 2017; Targownik et al., 2022). Community-based pharmacists and nurses can also contribute to feasibility of deprescribing PPIs by educating patients on non-pharmacological treatments and managing rebound symptoms, provide monitoring, and follow-up (Targownik et al., 2022; Bužančić et al., 2022; Coyle et al., 2019). Both literature and GP perspectives suggest that implementing collaborative frameworks in primary clinical practice is essential to enhance the feasibility of deprescribing interventions.
The GPs in our study emphasized evidence-based guidelines for appropriate PPI use, especially in the prophylaxis of gastrointestinal ulcers, to identify when PPI indications are no longer appropriate. They favoured short, step-by-step protocol handouts and expressed readiness to use them in routine practice. Additionally, GPs emphasized the need for enhanced digital support, such as flagging prolonged PPI prescriptions, highlighting interactions, and providing immediate access to prescription history with clear PPI indications. Some recommendations for PPI gastroprotection in patients taking antithrombotics have already been compared, with guidance provided (Targownik et al., 2022). However, new evidence, especially in oncology, continues to emerge and must be followed (Raoul et al., 2023). Interactions between PPIs and anticancer medicines becoming increasingly recognized, necessitating additional guidance for cancer patients. For patients undergoing polypharmacotherapy, many protocols already exist, and some are integrated into deprescribing clinical decision support tools for primary care, such as G-MEDSS for medication reviews (Kouladjian et al., 2022) and MedStopper for ranking medicines most appropriate for deprescribing (MEDSTOPPER, 2023). Additionally, tools such as Arriba PPI can engage GPs in discussing the risks of long-term PPI use and initiate deprescribing of unnecessary PPI (Heisig et al., 2023). In hospital settings, MedSafer (McDonald et al., 2022) has shown improved feasibility of deprescribing by screening patient medical histories and suggesting deprescribing opportunities. Expanding and validating these tools in primary care could help GPs by providing clearer guidance and simplifying the process, but their effectiveness depends on robust digital systems offering comprehensive access to patient histories and medication data.
Moreover, the GPs in our study emphasized that raising awareness among healthcare professionals and patients could enhance the feasibility of deprescribing PPIs. Patient-centered interventions, such as nationwide educational campaigns and direct-to-patient materials, are known to increase deprescribing rates (Wilsdon et al., 2017; Linsky et al., 2022). For provider-centered interventions, it is crucial to convince clinicians of the importance of deprescribing and provide effective motivation to implement it (Wilsdon et al., 2017). Our study also highlighted that by shifting healthcare professionals’ mindsets, integrating deprescribing into routine care through education and reminders, and emphasizing its importance in patient consultations, deprescribing can become as routine practice.
4.5 Implications for clinical practice and research
Fostering collaboration between GPs, clinical pharmacists, and other healthcare professionals is essential for comprehensive medication reviews and effective deprescribing recommendations. Developing and promoting evidence-based guidelines for deprescribing PPIs and their concurrent use with interacting medicines, especially anticoagulants or antiplatelets, is crucial. These guidelines should be concise, step-by-step protocol handouts for practical application in primary care. Encouraging patient-initiated requests to reduce medicines can facilitate deprescribing, thus increasing patient awareness of the risks of long-term PPI use, and the benefits of deprescribing are vital. Addressing the time constraints and other barriers that GPs encounter, despite their systematic nature, is a necessity. Advocating for increased physician availability and improved digital support, including electronic clinical decision support systems, could enhance the feasibility of deprescribing PPIs. Provider-centered interventions should aim to highlight the importance of deprescribing PPIs to clinicians and effectively motivate them to act.
5 LIMITATIONS
Participants were volunteers, potentially introducing selection bias due to their specific interest in deprescribing PPIs, thus limiting generalizability. Despite achieving data saturation, the small sample size of only nine participants is a limitation. The reported observations by GPs were based on their clinical experience and were not validated through an external study. Nonetheless, this study provides in-depth insights into the real-world challenges faced by GPs and suggests strategies for larger-scale, context-specific interventions. Our future research will focus on patient perspectives to gain insights into their experiences and attitudes, enhancing our understanding and suggesting further improvements to the feasibility of deprescribing PPIs.
6 CONCLUSION
There is a notable gap between clinicians’ awareness of inappropriate PPI use and the implementation of existing recommendations for deprescribing PPIs in clinical practice. GPs face significant time constraints, which are a primary barrier to prioritizing deprescribing PPIs. When GPs attempt to initiate deprescribing, patients are often reluctant, fear symptom recurrence, or are unaware of the risks of long-term PPI use and the benefits of deprescribing. Thus, deprescribing PPIs is mainly facilitated by patient-initiated requests to reduce the number of medicines and is not systematically implemented in clinical practice. GPs emphasized the need for collaboration with healthcare professionals, particularly clinical pharmacists, in the PPI deprescribing process. They stressed the importance of evidence-based recommendations for deprescribing PPIs and their concurrent use with medicines that could interact with the PPIs. Improved digital support, increased physician availability, and increased awareness among healthcare professionals and patients are essential for enhancing the feasibility of deprescribing PPIs.
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