
Barriers to Guideline-Based Use of Proton Pump 
Inhibitors to Prevent Upper Gastrointestinal Bleeding

ABSTRACT
PURPOSE Gastrointestinal (GI) bleeding is one of the most common serious adverse drug 
events. Guidelines recommend proton pump inhibitor (PPI) gastroprotection to prevent 
upper GI bleeding in high-risk patients, but this practice is underused.

METHODS To explore prescribing practices and barriers to the use of PPI gastroprotection, 
including dynamics within and across specialties, we conducted semistructured interviews 
with physicians in 4 specialties at a single institution. We performed thematic analysis of 
barriers, organized around the theoretical domains framework.

RESULTS The sample included 5 primary care physicians (PCPs), 4 cardiologists, 3 gastroen-
terologists, and 3 vascular surgeons. Most PCPs, gastroenterologists, and vascular surgeons 
seldom prescribed PPI gastroprotection. Cardiologists varied most in their use of PPI gas-
troprotection, with some prescribing it consistently and others never. Major barriers related 
to the following 3 themes: (1) knowledge, (2) decision processes, and (3) professional role. 
Knowledge of guidelines was greatest among cardiologists and gastroenterologists and low 
among PCPs and vascular surgeons, and PCPs tended to focus on adverse effects associated 
with PPIs, which made them reluctant to prescribe them. For cardiologists, prevention of 
bleeding was usually a priority, but they sometimes deferred prescribing to others. For the 
other 3 specialties, PPI gastroprotection was a low priority. There was unclear delineation 
of responsibility for prescribing gastroprotection between specialties.

CONCLUSIONS Major barriers to PPI gastroprotection relate to knowledge, decision pro-
cesses, and professional role, which operate differentially across specialties. Multicompo-
nent interventions will likely be necessary to improve guideline-based use of PPIs to pre-
vent upper GI bleeding.

VISUAL ABSTRACT

Ann Fam Med 2022;20:5-11. https://doi.org/10.1370/afm.2734.

INTRODUCTION

Nonvariceal upper gastrointestinal bleeding (UGIB) affects nearly one-
quarter of a million patients in the United States annually and carries a 2% 
case fatality rate.1,2 In the United States, the most common cause of UGIB 

is acid peptic disease including esophageal, gastric, and duodenal ulcers.3 Upper 
gastrointestinal bleeding is often iatrogenic; commonly used medications, including 
aspirin, nonaspirin nonsteroidal anti-inflammatory drugs (NSAIDs), thienopyridines, 
and anticoagulants (“high-risk drugs” hereafter) increase the risk.4 In fact, warfarin 
and oral antiplatelet drugs are the first and third most common drugs implicated in 
emergency hospitalization for adverse drug events, with gastrointestinal bleeding 
being the single most common manifestation.5

Proton pump inhibitors (PPIs) have been proven to decrease the risk of UGIB 
by 79% among patients using aspirin or NSAIDs, according to a meta-analysis 
of 18 randomized controlled trials.6 Accordingly, numerous guidelines, endorsed 
by gastroenterology and cardiology professional organizations, recommend “PPI 
gastroprotection” for patients at increased risk. Patients commonly at high risk  
include those who use 2 or more antithrombotic drugs, those aged >65 years 
using NSAIDs (especially at high dose), and those with a history of UGIB who 
use any single high-risk drug (refer to the guidelines for other particular high-risk 
groups).7-13 On the basis of randomized trial data, for high-risk NSAID users the 
number needed to treat to prevent asymptomatic ulcers, symptomatic ulcers, and 
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BARRIERS TO PPI GASTROPROTEC T ION

upper gastrointestinal (GI) bleeding is roughly 5, 20, and 100, 
respectively, although benefit varies substantially according 
to individual risk factors including age and comorbid malig-
nancy, renal disease, and liver disease.14 Yet, a minority of 
patients at high risk for UGIB receive PPIs. In a systematic 
review of 23 observational studies, the median level of appro-
priate gastroprotection in high-risk elderly patients taking 
NSAIDs was 24%.15

Reasons for the underuse of PPI gastroprotection have 
not been fully elucidated. Knowledge of indications for PPI 
gastroprotection might be one potential barrier. Prescrib-
ing decisions for PPIs have also become more complicated 
because of observational studies linking PPI use with bone 
fractures, Clostridioides difficile infection, and other conditions,16 
which have caused many primary care physicians (PCPs) to 
change how they use PPIs.17 Another unexplored possibility is 
lack of “ownership” for gastroprotection, given that PCPs and 
other specialists often comanage patients who are appropriate 
for gastroprotection.

Understanding barriers to the use of PPI gastroprotection 
is essential for designing effective interventions to address 
this issue. The present qualitative study aimed to characterize 
prescribing practices and barriers to the guideline-based use of 
PPI gastroprotection among physicians in multiple specialties 
and the dynamics of PPI prescribing across medical specialties.

METHODS
Design and Participants
We conducted semistructured interviews in person and by 
telephone with physicians in primary care, cardiology, gas-
troenterology, and vascular surgery at an integrated, tertiary, 
academic medical center in the Midwestern United States 
during the period July to December 2019. We used purpo-
sive sampling to include clinicians in each specialty to gain a 
diverse range of perspectives. We selected these specialties 
because they all treat patients appropriate for PPI gastropro-
tection. Eligible clinicians (15 PCPs, 7 cardiologists, 6 gastro-
enterologists, and 4 vascular surgeons) were invited to partici-
pate via e-mail. We continued interviewing new participants 
until data saturation, the point at which interviews in each 
specialty yielded little novel information, was reached.18 Data 
were gathered as part of the development process for an inter-
vention to improve appropriate use of PPI gastroprotection.

Data Collection
We developed a semistructured interview guide using the 
theoretical domains framework (TDF), a broadly used inte-
grative framework for identifying determinants of current or 
desired behaviors (Supplemental Appendix 1).19 Questions 
based on all but 1 TDF domain (behavioral regulation) were 
included at first. Because a primary aim was to learn about 
differences in PPI gastroprotection use across specialties, we 
included questions on current prescribing practices and per-
ceived responsibility for PPI gastroprotection. We piloted the 

initial interview guide with 2 physicians. Because the guide 
did not change substantially after these pilot interviews, they 
were included in the final sample. Domains for which no 
relevant responses were obtained in early interviews (rein-
forcement, social influences, and intentions) were dropped 
after discussion at team meetings. All interviews were audio 
recorded and transcribed verbatim.

Analysis
An iterative, thematic analysis approach focusing on prescrib-
ing practices and barriers to the use of PPIs for gastroprotec-
tion, as well as similarities and differences across medical 
specialties, was used. Interview data were analyzed by care-
fully reading transcripts and applying codes and subcodes, 
organized around the TDF, to supporting quotes using NVivo 
software (QSR International). Additional codes were created 
for emergent themes. We performed analysis concurrently 
with ongoing interviews. Interviewers completed analytic 
memos (n = 15), along with preliminary interpretations, to 
summarize each interview.20 The team also kept procedural 
memos (n = 3) to document changes to the codebook, iden-
tify transcription errors, and track the number of times a 
topic was discussed by providers in each specialty. A detailed 
description of the multistep analytic and coding process, 
which included duplicate review of 8 transcripts, is available 
in Supplemental Appendix 2.

Team members then met to discuss which domains rep-
resented the most significant barriers to appropriate use of 
PPI gastroprotection according to the following 3 criteria: (1) 
each code’s frequency, (2) evidence that respondents believed 
that constructs within each domain influenced the use of PPI 
gastroprotection, and (3) relevance to future intervention 
development based on behavior change theory.21 Two team 
members with formal academic training and experience in 
qualitative research (J.E.K., S.L.K.) directed interview guide 
and codebook development, data collection, and analysis. 
One of 3 study team members (J.E.K., D.H., S.L.K.) led all 
interviews, with up to 2 additional investigators present. This 
study was deemed exempt from review by the Institutional 
Review Board of the University of Michigan. Verbal consent 
was obtained from all interview participants, who were not 
compensated.

RESULTS
The participants included 5 PCPs, 4 cardiologists, 3 gastroen-
terologists, and 3 vascular surgeons. Demographic character-
istics are shown in Table 1. The majority of participants were 
male (n = 10), with 1 to 10 years of postfellowship medical 
practice experience (73.3%).

Whereas respondents generally described limited use of 
PPI gastroprotection, there were notable differences in bar-
riers within and across specialties. The most salient barriers 
to the use of PPI gastroprotection fell into the following 3 
themes, which in some cases encompassed >1 TDF domain: 

ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 20, NO. 1 ✦ JANUARY/FEBRUARY 2022

6

https://www.AnnFamMed.org/lookup/suppl/doi:10.1370/afm.2734/-/DC1
https://www.AnnFamMed.org/lookup/suppl/doi:10.1370/afm.2734/-/DC1


BARRIERS TO PPI GASTROPROTEC T ION

(1) knowledge, including awareness of UGIB risk factors, 
awareness of PPI effectiveness for gastroprotection, and 
knowledge of relevant guidelines; (2) decision processes, 
including the cognitive approach to evaluating the need for 
gastroprotection as well as beliefs about the consequences of 
these decisions (eg, PPI adverse effects); and (3) professional 
role, encompassing beliefs about how prescribing PPI gastro-
protection fit within perceived professional responsibilities. 
To succinctly encapsulate each specialty’s prescribing prac-
tices, exemplar quotations are shown in Table 2. For each of 
the 3 themes, exemplar quotations are embedded in the text 

below. Additional quotations are listed in 
Supplemental Tables 1-3.

PPI Prescribing Practices
Primary care physicians tended to use 
PPIs mostly for the treatment of symp-
toms (gastroesophageal reflux disease) 
rather than for gastroprotection. Even for 
patients using NSAIDs, which is a risk 
factor for both GI upset and UGIB, PPIs 
were more likely to be prescribed for the 
treatment of symptoms than for gastro-
protection. Because of concerns regard-
ing adverse effects, about which patients 
frequently inquired, PCPs focused more 
on deprescribing PPIs than on initiation 
for gastroprotection.

Cardiologists showed the greatest 
variation in use of PPI gastroprotection. 
Some prescribed PPIs for all patients on 
dual-antiplatelet therapy, some only for 
patients with certain risk factors (his-
tory of UGIB or use of an anticoagulant 
in addition to dual-antiplatelet therapy 
[triple therapy]), and some not at all.

Many gastroenterologists believed 
that a large proportion of their patients, 
regardless of UGIB risk, were already 
using PPIs before referral to them. They 
were unlikely to consider the need for 
gastroprotection unless it was related 
to the reason for consultation (eg, GI 
bleeding). One gastroenterologist was 
diligent about prescribing PPIs for 
patients on dual-antiplatelet therapy spe-
cifically, whereas the others tended to 
prescribe PPI gastroprotection haphaz-
ardly if they noticed multiple risk factors 
for UGIB.

Vascular surgeons rarely prescribed 
PPIs for clinic patients for gastroprotec-
tion or GI symptoms. They more often 
used PPIs for stress-ulcer prophylaxis in 
hospitalized patients.

Table 2. Supporting Quotes for PPI Prescribing Practices

Approach to Use of PPIs

Primary care

[PCP 3] “I can’t think of the last time I started [a PPI] for gastroprotection, but people tend 
to be on it already.”

[PCP 2]

Interviewer: “So, how do you tend to use [PPIs] in your patients?”

Response: “GERD, GERD, and GERD. So, that’s number 1. And number 2 is as an offset to 
nonsteroidal therapy.”

[PCP 1] “I’m more likely thinking about can I take that PPI away than I am thinking about 
what can I start to prevent an ulcer?”

Cardiology

[Cardiologist 1] “For example, if I had a post- [ST-elevation myocardial infarction] patient 
that needed to be on aspirin and Plavix, and they had a big apical thrombus and they 
needed to be on Coumadin…and they are going to be on triple therapy for a month, then 
I would probably just put them on a PPI prophylactically, just because it’s like definitely a 
higher bleeding risk to be on triple therapy…”

[Cardiologist 4]

Interviewer: “How often do you tend to prescribe it in patients who are asymptomatic just 
for the purposes of preventing bleeding?”

Response: “I can’t think of times when I have done that.”
[Cardiologist 3] “So, I put everybody I see and start on—even if they are on it, but I make 

sure everybody—if I have a patient who is on dual antiplatelet therapy, they go on a PPI. I 
pretty much—and I am super militant about this—and then, you know, I also don’t like to 
continue [dual antiplatelet therapy] more than what I have to.”

Gastroenterology

[Gastroenterologist 1] “I think, in general, PCPs or other physicians are pretty aware of the 
risk, and the patients, by the time they come to us, they are already on PPIs. So, I don’t 
usually make—I don’t usually start PPIs just for gastroprotection. I think it’s more because 
I don’t feel like I need to because they are already on it, typically.”

[Gastroenterologist 2] “If somebody comes in to see me for a GI problem, on my checklist is 
not to see if they are at risk for bleeding ulcer or complicated peptic ulcer disease. Now, if 
they bring to my attention any upper GI symptoms, that will be a part of my evaluation, 
especially if it’s peptic symptoms or, again, any reflux symptoms. But every patient that 
I see in clinic, I don’t—you know, like in primary care they make sure somebody’s mam-
mogram is up to date. I don’t look to see if a—I don’t assess their risk for developing a 
bleeding ulcer and look to see if they are on appropriate gastroprotection.”

Vascular surgery

[Vascular surgeon 3] “I generally do not prescribe them [PPIs] for my patients in an outpa-
tient setting, so short of those people who get them in the perioperative setting, I am not 
initiating treatment for patients.”

GERD = gastroesophageal reflux disease; GI = gastrointestinal; PCP = primary care physician; PPI = proton pump inhibi-
tor; ST = section on an electrocardiogram between S wave and T wave.

Table 1. Participant Characteristics

Participants 
(n = 15) No. (%)

Specialty

Primary care 5 (33.3)

Cardiology 4 (26.7)

Gastroenterology 3 (20)

Vascular surgery 3 (20)

Female 5 (33.3)

Participants 
(n = 15) No. (%)

Years of practice

1-5 5 (33.3)

6-10 6 (40.0)

11-15 1 (6.7)

16-20 1 (6.7)

21+ 2 (13.3)
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Knowledge
Knowledge of pharmacologic risk factors for UGIB varied by 
specialty. Cardiologists most readily identified the bleeding 
risks associated with antithrombotic drugs. Gastroenterolo-
gists and PCPs identified a broader range of risk factors, 
often mentioning NSAIDs but also Helicobacter pylori infection. 
Across specialties, there was broad awareness of prior UGIB 
as a risk factor for recurrence. However, few participants in 
any specialty mentioned increasing risk with age. Vascular 
surgeons’ comments tended to consider risk factors associated 
with stress-ulcer bleeding among inpatients.

Most PCPs, cardiologists, and gastroenterologists believed 
that PPIs were at least somewhat effective for UGIB preven-
tion. However, both across and within these specialties, clini-
cians varied in the perceived degree of effectiveness. Vascular 
surgeons were less knowledgeable about the effectiveness of 
PPI gastroprotection. A minority of physicians (1 gastroen-
terologist, 2 cardiologists) could identify specific guidelines 
on this topic. One of these cardiologists found the guideline 
lacking.

Cardiologist 2: They say really obvious stuff, like if you are add-
ing an antiplatelet agent to an anticoagulant, the risk of bleeding 
is going to go up. And they talk about people that are at risk, you 
should consider it. And they don’t define what “at risk” means. I 
mean, it’s really a piece of junk. And it’s very hard to read. It’s very 
dense with sort of like summarizing studies and whatever but then, 
they don’t give any conclusions.

Primary care physicians and gastroenterologists had the 
greatest awareness of possible adverse effects associated with 
PPIs (Table 3). Few nongastroenterologists recalled specific 
teaching about the use of PPIs for gastroprotection.

PCP 2: I cannot identify a specific time when I sat down, was taught 
or read about the ins and outs of PPIs. The learning that I have 
had in the last few years has mainly been about the long-term side 
effects…but the positive indication has been a much less prominent 
part of my learning about PPIs.

Decision Processes
Primary care physicians generally relied on a gestalt rather 
than a systematic approach to identify high-risk patients. 
Concerns regarding adverse effects factored prominently in 
their decisions on PPI gastroprotection. Primary care physi-
cians sometimes felt conflicted about using NSAIDs at all 
because of reluctance to prescribe gastroprotection, leaving 
fewer options for treating pain.

PCP 2: The thing that worries me in my head is the patients who 
chronically or intermittently use NSAIDs. How big is their risk of 
upper GI bleeding, especially as they age? Where do I draw the bal-
ance between giving them NSAIDs for their many, many musculo-
skeletal complaints for which NSAIDs provide significant relief and 
warn them not to do this, you know, not to take NSAIDs and suffer 
a little bit more because I worry about them, versus PPI? There’s a 
whole other set of concerns around chronic use of PPIs.

Cardiologists often thought about bleeding risk (from any 
anatomic site) when considering the use of antithrombotic 
drugs. Perceived bleeding risk sometimes affected the choice 
of coronary stents, antithrombotic medications, and dura-
tion of treatment. Gastrointestinal bleeding was perceived 
to be relatively uncommon and less severe than intracranial 
bleeding.

Cardiologist 4: I want to get to the point about, okay, these [anti-
thrombotic drugs] are not without risk. Probably, I will often men-
tion that you can bleed in the GI tract, but the thing that I feel that 
person really, really, really needs to know is they might also bleed in 
their brain and that could alter their life.

Cardiologists perceived the risk of PPI adverse effects to 
be minor, factoring minimally into decision making. They 
perceived the greater downside of PPI gastroprotection to be 
increased pill burden and cost.

Cardiologist 1: It’s like an out-of-pocket expense and, like, the more 
medications you prescribe to a patient, like, they have a perception 
that means they are sicker. And then cardiology, we use cocktails of 

medications, so I guess what I am saying is, 
you need to have more reason to prescribe 
it…or the patient who doesn’t have history of 
GI bleeding, like, what is the data to support 
prescribing it in addition to what they are 
already taking?

One cardiologist believed that 
guidelines, especially if based on expert 
opinion, had little effect on clinical deci-
sions, but that clinical trial data or the 
opinion of a trusted colleague could be 
persuasive. When gastroenterologists 
identified patients they thought were 
at high risk for bleeding, they tended 
to believe that the benefits of PPIs out-
weighed the risks; the decision-making 
process involved less ambiguity. Vascular 

Table 3. Participant Reference to Possible Adverse Effects 
Associated With PPI Use

Reference, No. (%)

Primary 
Care 

(n = 5)
Cardiology 

(n = 4)
Gastroenterology 

(n = 3)

Vascular 
Surgery 
(n = 3)

Any mention of possible 
adverse effects

5 (100) 2 (50) 3 (100) 1 (33.3)

Clostridioides difficile or 
other enteric infection

4 (80) 1 (25) 1 (33.3) 1 (33.3)

Dementia 4 (80) 0 (0) 3 (100) 0 (0)

Pneumonia 3 (60) 2 (50) 1 (33.3) 1 (33.3)

Chronic kidney disease 3 (60) 1 (25) 2 (66.7) 0 (0)

Bone disease 3 (60) 0 (0) 2 (66.7) 1 (33.3)

PPI = proton pump inhibitor.
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surgeons perceived GI bleeding to be rare and attempted to 
minimize this risk by avoiding particularly high-risk drug 
combinations, especially triple therapy. Because they seldom 
prescribed gastroprotection, little information was elicited on 
decision making.

Professional Role
Primary care physicians felt that gastroprotection was often 
a low priority during the limited time of a clinic visit, which 
could include symptomatic complaints and preventive care.

PCP 3: …a patient walks in for a sore throat, and…the BPA [Best 
Practice Advisory] is going to come up that they are due for their 
mammogram, their foot exam, their eye exam, their colonoscopy 
and, oh, by the way, their pneumonia vaccine, so it’s highly unlikely 
by the time I get through talking about their sore throat and try 
to manage some of that that I have even any brain power left to be 
thinking about some of these things.

Gastroenterologists and vascular surgeons also felt that 
gastroprotection was overlooked among competing issues 
and was not routinely considered. However, cardiologists felt 
that bleeding risk reduction was part of the whole package of 
clinical care that they should provide when treating patients 
with antithrombotic drugs, even if they were not accustomed 
to prescribing gastroprotection.

Cardiologist 3: If I am putting a patient on a medication that is 
potentially increasing their risk of bleeding, then it’s my responsi-
bility to do whatever I can to fix it. Now, I think it is completely 
reasonable for me to say I’m not going to put you on a PPI because 
I don’t feel comfortable putting you on a PPI. I would rather consult 
my colleague in GI. But I don’t want to delegate the responsibility 
to a primary care provider, who then has to go to a third specialist.

Most PCPs felt that ideally, the clinician prescribing a 
high-risk drug, frequently a specialist, should be responsible 
for considering gastroprotection because it could otherwise 
fall through the cracks. Nonetheless, they still felt ultimate 
responsibility for ensuring that their patients received appro-
priate care. Whereas gastroenterologists believed that gas-
troprotection should be a priority, they perceived that a large 
proportion of their clinic patients already used PPIs for symp-
tomatic GI conditions, and they rarely received referrals for 
consideration of gastroprotection. Some gastroenterologists 
felt that PCPs were already attending to it.

Interviewer: Do you feel like this is something that falls under the 
province of gastroenterology to, like, think about the use of PPIs for 
preventive purposes…or not?

Gastroenterologist 1: I don’t know that it needs to be done by a 
gastroenterologist. I feel like…PCPs and any internist, you know, 
should have probably a bead on that.

One vascular surgeon expressed the opinion that it was 
“dealer’s choice” which clinician involved in a patient’s care 
prescribed gastroprotection, another felt that PCPs should 

be primarily responsible, and a third felt that perhaps the 
vascular surgeon, if prescribing a high-risk drug, should be 
responsible.

DISCUSSION
This qualitative study explored prescribing practices and 
barriers to the use of PPI gastroprotection among PCPs, 
cardiologists, gastroenterologists, and vascular surgeons, all 
of whom see patients appropriate for this guideline-based 
practice. The most salient barriers fell into the following 3 
themes, which can operate differentially across specialties: (1) 
knowledge, (2) decision processes, and (3) professional role. 
Across specialties, few clinicians could specify patients for 
whom PPI gastroprotection would be appropriate. Primary 
care physicians in particular expressed reservations about 
using PPIs because of concerns regarding adverse effects. 
Primary care physicians, gastroenterologists, and vascular 
surgeons all felt that consideration of gastroprotection took a 
low priority. In contrast, cardiologists felt that it was impor-
tant to address the risk of hemorrhage, including from the 
GI tract, when prescribing antithrombotic drugs. Finally, no 
single specialty owned the issue of gastroprotection. Some 
gastroenterologists, vascular surgeons, and cardiologists felt 
that gastroprotection was something that PCPs did or ought 
to manage. However, many PCPs felt that if a specialist pre-
scribed a high-risk drug, the same clinician should prescribe 
gastroprotection. These barriers might in large part explain 
why PPI gastroprotection is underused.

Few studies have investigated barriers to or the role of 
medical specialty in prescribing PPI gastroprotection. Con-
sistent with our present findings, one study that used chart 
review found that gastroprotection was poorly recognized as 
an indication for PPI prescribing, except among rheumatolo-
gists.22 In a separate survey study, PCPs had high levels of 
awareness of possible PPI adverse effects, which was an impe-
tus to discontinue PPIs even in the case of a patient at high 
risk for upper GI bleeding.17 The present study adds to the 
existing literature by providing a holistic examination of pre-
scribing practices for gastroprotection. Importantly, we found 
barriers affecting providers’ capability, opportunity, and 
motivation to prescribe gastroprotection (namely insufficient 
knowledge, time, and prioritization), which have been identi-
fied as the 3 preconditions needed to perform a behavior.21 
Most often, providers faced >1 of these barriers.

Our finding of unclear delegation of responsibility 
between PCPs and specialists highlights the common chal-
lenge of coordination of care. In a 2019 survey, a substantial 
proportion of PCPs in the United States indicated that they 
failed to receive information that they needed for ongoing 
patient care, or timely communication from specialists,23 a 
sentiment echoed in focus groups with PCPs and specialists 
about coordination of care in the Veterans Affairs system.24 
Ultimately, coordinated care requires shared understand-
ing and knowledge between clinicians.25 Thus, the disparate 
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levels of knowledge that we found regarding gastroprotection 
are a clear impediment.

The present study has several limitations. First, the sample 
included 15 purposively sampled clinicians from 4 medical 
specialties within a single health system. It was not our intent 
to generalize to all clinicians in each specialty or to other 
health systems. Rather, the sampling strategy was intended to 
illustrate the heterogeneity of perspectives on gastroprotec-
tion, with a focus on the role of medical specialty. Second, we 
interviewed a relatively small number of gastroenterologists 
and vascular surgeons. Whereas it is possible that additional 
interviews in these specialties would have identified further 
variation in practice, we believe the major themes were 
identified, given our finding of early data saturation. Third, 
patients’ perspectives were not included; further work is 
planned on this factor.

The above limitations notwithstanding, our present findings 
can inform future efforts to improve prescribing of PPI gas-
troprotection. Complex interventions that address >1 barrier 
will likely be necessary. Indeed, several studies that have tested 
multicomponent interventions involving professional educa-
tion, incentive payments, provider feedback, and pharmacist 
support have effectively decreased the proportion of high-risk 
patients without gastroprotection (odds ratios 0.55-0.72).26-28 
The ability to implement and sustain such intense interventions 
in a fragmented US health care system is unclear.

Several other strategies, alone or in combination, might 
be worth investigating. To improve coordination of care, bet-
ter guidelines are needed. In the past, guidance statements 
have been published mostly in cardiology and gastroenterol-
ogy journals and have focused on discrete high-risk groups 
such as patients using NSAIDs,12 aspirin,10 or dual-antiplatelet 
therapy.7,8 Guidelines should be comprehensive and target 
PCPs and specialists at once, similar to US Preventive Ser-
vices Task Force guidelines. They should also specify who 
should prescribe gastroprotection and when (eg, cardiologists 
after placing a coronary stent), which is often overlooked in 
guidelines.29 Institutional service agreements could serve a 
similar function. Coordination of care could also benefit from 
a population health management approach, characterized 
by systems to identify high-risk patients, share information 
among providers, and intervene when necessary, typically 
using a care coordinator. Clinical pharmacist practitioners, 
who work alongside physicians and who can in some circum-
stances independently prescribe medications, could be incor-
porated in this approach, minimizing the need for provider 
involvement.30 To increase prioritization, patients could be 
activated to bring up gastroprotection with their providers.31 
Pragmatically, publicly reported quality measures related to 
PPI gastroprotection would likely create greater motivation. 
Electronic health record alerts have proven minimally effec-
tive for gastroprotection.32

Our finding that PCPs are disproportionately focused on 
deprescribing PPIs underscores the fact that a reappraisal of 
PPIs is overdue. Contrary to what many clinicians believe, a 

causal role for PPIs has not been established for most of the 
conditions with which they have been associated.16 A random-
ized 3-year trial of pantoprazole vs placebo for gastroprotec-
tion evaluated numerous possible adverse effects over 53,000 
person-years of follow-up and provides the best available data 
on this topic.33,34 Proton pump inhibitors were associated with 
an increased risk only of enteric infections, with a number 
needed to harm of >300. It should be emphasized that for 
patients at high risk of UGIB, the benefits of PPI gastroprotec-
tion outweigh the small risk of adverse effects.35 Furthermore, 
stopping a PPI in the wrong patient can cause serious injury.36

In conclusion, clinicians in 4 medical and surgical special-
ties each faced distinct sets of barriers to the use of PPI gas-
troprotection, related to knowledge, decision processes, and 
professional role. Multicomponent interventions will likely be 
required to improve appropriate use, and strategies that do 
not depend entirely on clinicians, including pharmacist facili-
tation and patient activation, are worth investigating.

Read or post commentaries in response to this article.
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