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Abstract

Background: Increased awareness of the world’s problematic growing health care expenditure and health care shortages requires
sustainable use of available resources. To promote cultural changes in medical mindsets, societies representing medical specialties
have developed new Choosing Wisely strategies. The Valais Medical Society and the Valais Pharmacy Association have developed
an interprofessional collaboration project entitled “Less-is-more” to analyze and optimize change management practices focusing
on the prescription and deprescription of proton pump inhibitors (PPIs).

Objective: This study aims to enhance interprofessional collaboration between physicians, pharmacists, and patients to optimize
PPI use, avoid unnecessary treatments and improve therapeutic adherence to indicated therapies, and to analyze hindrances and
facilitators to implementing interprofessional Less-is-more Together strategies in the field.

Methods: Home-dwelling adults domiciled in Valais and prescribed PPIs in the last 6 months will be invited to participate in
this observational study. The studied subpopulation will be constituted of consenting patients whose physicians and pharmacists
also voluntarily agree to participate. The process of collecting, pooling, transmitting, evaluating, and protecting data has been
validated by the Human Research Ethics Committee of the Canton Vaud.

Results: The Primary Triple Aim outcome measures will be (1) population health: patient’s assessment of own health, functional
status, and disease burden using a monthly questionnaire for 6 months; Behavioral/physiological factors will be investigated
using a final questionnaire at 6 months, (2) experience of care: assessment using a final questionnaire for participating patients,
pharmacists, and physicians and an analysis of negative/positive experiences via 6 follow-up questionnaires, and (3)Per capita
cost: participants’ fluctuating or decreasing PPI intake (number of pills/dosage) and an analysis of participants’ different categories
following their medical prescription, in relation to possible bias effects on the overall drug intake of the population studied.
Secondary outcomes will be participation rates; patient, physician, and pharmacist follow-up; and evaluations of participants'
experiences and their perceived benefits, as well as whether the interprofessional process can be improved.
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Conclusions: This project seeks a deeper understanding of how Less-is-more Together and smarter-medicine strategies are
perceived by patients and health care providers in their daily lives in a very specific context. It will reveal some of the hindrances
to and facilitators for efficient cultural change toward a more sustainable health care system. The results will be useful to optimize
and scale up further Choosing Wisely approaches.

International Registered Report Identifier (IRRID): DERR1-10.2196/13896

(JMIR Res Protoc 2019;8(6):e13896)   doi:10.2196/13896
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Introduction

There is growing awareness that the world’s ever-increasing
health care expenditure and lack of global health care coverage
will require a more sustainable use of available resources. With
this in mind, Choosing Wisely strategies have been developed
to promote a cultural shift in medical mindsets, mainly by
societies of medical specialists. To date, little is known about
the implementation and impact of these strategies [1,2];
however, there is nevertheless rising pressure to impose more
sustainable health care strategies, including specific restrictions,
coming from political and health insurance lobbies [3].

Choosing Wisely was an initiative of the American Board of
Internal Medicine (ABIM), which sought greater dialogue
between patients and physicians on avoiding unnecessary
medical tests, treatments, and procedures [4,5]. The initiative
was sparked by a 2010 “Perspective” article calling on American
medical societies to identify 5 tests or treatments that were
overused in their specialty and failed to provide any meaningful
benefit to patients [6]. Some estimates have suggested that as
much as 30% of all health care spending is wasted [7]. In 2012,
the ABIM Foundation and Consumer Reports launched the
Choosing Wisely campaign, inspired by the idea that
professional societies and health care providers should take the
lead in defining and motivating efforts to reduce the use of
low-value care [6]. Since its launch, Choosing Wisely has grown
rapidly and spread to 20 countries, with over 70 participating
medical societies. Multiple national organizations, representing
various medical specialties, have identified the tests or
procedures that are commonly used in their field but whose
necessity is questionable [2].

The latest report from the Organisation for Economic
Co-operation and Development showed that the Swiss are
among those who spend the most on health care [7]. In 2012,
the Swiss Academy of Medical Sciences developed a roadmap
on the theme of sustainable medicine [6]. In 2014, The Swiss
Society of General Internal Medicine took the lead by
introducing a program entitled Smarter Medicine—Choosing
Wisely Switzerland [3]. A top-5 list overused in ambulatory
general internal medicine was launched, which included a
recommendation to avoid or discontinue proton pump inhibitors
(PPIs) [3]. To give the Less-is-more Together approach a wider
and not only medical audience, Choosing Wisely Switzerland’s
leadership was transferred to a broader interprofessional alliance
in 2017 [8]. “Less-is-more” is described as an invitation to
recognize the potential risks of overuse of medical care that
may result in harm rather than in better health [9]. Its ambition

remains to move from a concept of maximum medicine to one
of optimal medicine by relying on research and teaching
grounded in evidence-based medicine. Faced with this context,
the Valais Medical Society and the Valais Pharmacy Association
launched a joint study to evaluate the extent to which
interprofessional collaboration could affect the implementation
of a smarter-medicine guideline in an outpatient setting under
real-life conditions. The study focused on optimizing PPI use
within the framework of the Smarter Medicine—Choosing
Wisely Switzerland program [8].

Why Should Proton Pump Inhibitor Use be
Challenged?
The challenge of PPI prescription is that sometimes long-term
intake is mandatory for medical reasons, but at other times
short-term or on-demand-treatment would be sufficient. For
various reasons, short-term treatments sometimes become
long-term ones, but this situation deserves to be challenged [10].
PPIs reduce stomach acid production by inhibiting the H+/
K+-ATPase pump. They are indicated for the treatment of
gastroesophageal reflux disease, esophagitis, peptic ulcer
disease, Zollinger–Ellison syndrome, Helicobacter pylori
eradication, secondary prevention of gastrointestinal bleeding
under aspirin, and prevention of gastroduodenal lesions induced
by nonsteroidal anti-inflammatory drugs [11,12]. First
introduced in 1987, PPI use has increased significantly in the
last 20 years, and they are now widely prescribed in Western
countries, following specific recommendations and requirements
[13]. Certain recommendations that aimed at older adults
probably contributed to the increasing quantities of PPIs
prescribed (around 10% per year in the 2000s) [10,14]. PPI
treatments are generally considered to create few tolerance
problems, but in recent years the scientific literature has
described some side effects because of long-term use [15,16].
Studies have shown associations between PPIs and enteric
infections [17,18], pneumonic pathologies [18,19], calcium
malabsorption leading to an increased risk of osteoporotic
fractures [20,21], and iron or vitamin B12 malabsorption causing
anemia [18,21,22] and hyponatremia [23]. The use of PPIs for
older adults has been associated with functional decline, more
hospitalizations, and early death [24-26]. Another problem with
prescribing PPIs, mainly among elderly polymedicated patients,
is the existence of drug interactions that can lead to greater
numbers of adverse effects of inactivated drugs (eg, citalopram)
and, conversely, the decreased efficacy of prodrugs metabolized
by this cytochrome [18,27,28]. PPIs may increase (eg, digoxin)
or decrease (eg, ketoconazole) the absorption of certain drugs
depending on gastric pH [28,29]. Despite the publication of
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multiple recommendations on good PPI prescribing, several
studies report that they are poorly adhered to [30,31]. Several
European studies have found a high frequency of inappropriate
PPI prescriptions in hospitals and outpatient practices [32-34].

Using an interprofessional approach, these experiments will
involve primary care physicians, pharmacists, and patients in
canton Valais with a view to optimizing PPI prescription.

The Observational Study: Less-is-More
Together—Proton Pump Inhibitors in Valais
Challenged by the Smarter Medicine Program: Choosing Wisely
Switzerland, the Medical Society of Valais and the Valais
Pharmacy Association developed an observational study within
the broader framework goal of optimizing the prescription and
deprescription of PPIs among community-dwelling adults
relying on interprofessional resources. This
prescription/deprescription program aims to develop a more
appropriate intake of PPIs based on the most recently published
evidence-based guidelines [35] and, where possible, to move
toward the deprescription of PPIs. The present project will focus
on exploring the opportunities for increased collaboration
between family physicians and community pharmacists, while
also proactively integrating community-dwelling adult
outpatients. The observational study framework will be built
on the evidence-based PPI Bruyère Deprescribing guidelines
[35]. Our observational study will investigate a simple
community-engagement model to raise awareness of and
promote the uptake of deprescribing initiatives, with the goal
of scaling-up similar activities across the canton.

Study Aims
The study’s primary aim is to enhance interprofessional
collaboration between physicians, pharmacists, and patients to
optimize PPI use, avoid unnecessary treatments, and improve
therapeutic adherence where indicated. Secondary aims involve
analyzing the factors hindering or facilitating the implementation
of interprofessional Less-is-more Together strategies, drawing
together feedback from patients and health care professionals
and deciding how the impact of such projects can be measured
efficiently.

Methods

Design
The Less-is-more Together—PPI study is framed as an
observational study being the first step in a small-sample
“plan-do-study-act” cycle, following the Institute of Health
Improvement’s Triple Aim Initiative approach [36].

Research Population
Home-dwelling adults in Valais who were prescribed any type
of PPI in the last 6 months will be invited to participate in this
observational study, if their community pharmacists and their
primary health care physicians are willing to participate. The
study’s final subpopulation will be made up of consenting
patients who have been prescribed PPIs, for various medical
indications, in the 6 months before the project’s initiation and
whose physician and pharmacist both voluntarily agree to
participate. To enable scientific follow-up and analysis of the

outcomes of this particular smarter-medicine goal, patients were
stratified according to known, evidence-based, deprescription
strategies introduced in this framework by the Less-is-more
Together gg—PPI project.

Recruitment and Data Collection Procedure
Information on the project and the PPI guidelines of the
Less-is-more Together—PPI project will be spread to the
population by the local media but also specifically to individual
members of the canton’s medical and pharmacy societies. Before
participant recruitment and data collection, the study protocol
is been approved by the Cantonal Research Ethics Committee,
Vaud/Valais (CER-VD: 2018-00943). Written informed consent
will be obtained from all participants before data collection
commences, confidentiality will be ensured and preserved in
all cases, and the study will also fulfil the provisions of the
Declaration of Helsinki. Data collection will be organized into
2 phases: data collection from pharmacists’ electronic records
of home-dwelling adults with a PPI prescription in the last 6
months and a prospective data collection.

In collaboration with participating primary care physicians and
community pharmacists, electronic patient/client records will
be searched for all the PPI prescriptions dispensed in the last 6
months. Each patient’s age, sex, place of residence, his
pharmacist, and prescribing physician will be identified for use
as the basic sample in the prospective study. Data will be
extracted from eligible patients’ records according to procedural
guidelines, entered into the database, and checked for
plausibility and completeness. Participating pharmacies will
send lists of eligible patients and their PPI prescriptions in the
preceding 6 months to their respective primary health care
physicians. The physicians will then apply the following
procedure:

• Exclude patients who lack the faculty of judgment to
participate in the study or patients with more than 1
pharmacist

• Group PPI users according to 1 of the 3 Bruyère categories
[35]

• In case of changes to the PPI prescription during the study,
the physician will communicate with the participating
pharmacist (physician will send a new prescription by email
and will adapt the PPI classification)

• Answer the end-of-project satisfaction questionnaire

Physicians will categorize the participating community-dwelling
adult’s PPI indication [35] as follows:

1. Medical indication for regular prescription of PPIs at a
minimum dose

2. Prescription with the aim of only taking PPIs “on demand”
3. Deprescription is possible, but the indication for possible

dose reduction remains unclear
• Decrease the PPI dose while maintaining a regular

minimum dose intake (> 6 months)
• Progressive decrease in prescribed PPI dose with the

aim of stopping in the next few weeks (< 6 months)
• Cessation of regular PPI intake and use only “on

demand”
• A complete cessation of the PPI prescription and intake
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The participating physicians will be asked to categorize their
patients based on the deprescription guidelines/flow chart
published by “deprescribing.org”—the PPI deprescription
algorithm [35].

Prospective Data Collection

Sample
The convenience sample will be composed of eligible patients
with a PPI prescription given by a primary care physician and
followed up by participating pharmacists in the Valais region.
To have sufficient statistical power, based on an 80% probability
of not rejecting the null hypothesis (type-II error) and on
reaching a statistical significance level of 0.05 (type-I error), a
minimum of 500 patients will be required.

Recruitment

Physicians

The research team will contact all the primary health care
physicians in the Valais Medical Society to request their
collaboration in our research project. A flyer will explain the
study’s aims, the participants involved, data collection
procedures, and the researchers’ expectations for participants
(Multimedia Appendix 1).

Pharmacists

The research team will also contact all the pharmacists in the
Valais Pharmacy Association to request their collaboration.
They will receive the same flyer. Participating pharmacists will
extract the details of all the patients eligible for participation in
the project from their databases. All patients who have been
prescribed a PPI during the last 6 months, in agreement with
their treating physicians (who also accept to participate in the
study), will be listed and invited to participate. Patients will be
contacted personally by the pharmacist and informed about the
study. The patient will receive a comprehensive explanatory
flyer and be invited to fill in the form to confirm their consent
to participate (Multimedia Appendix 2). Attending physicians
will be notified about participating patients and group them
according to therapeutic categories (see above).

Patients

The physicians will prospectively recruit patients based on the
retrospective analysis of electronic patient/client records by
community pharmacists. Patients with a PPI prescription written
by a participating primary health care physician will be invited
to participate in the study. A patient-oriented flyer will explain
the study’s aims, data collection procedures, and researchers’
expectations (Multimedia Appendix 2).

Data Collection

Home-Dwelling Adult Patients
Data collection on PPI prescribing and deprescribing will be
organized over 6 months. After consenting to participate in the
study, home-dwelling adult patients will receive the first
self-administered questionnaire on PPI-use and its effects on
their clinical symptoms. Self-administered questionnaires 2 to
6—on PPI use,  clinical  symptoms, and
prescription/deprescription—will be submitted to the

participating patients monthly. The seventh and final
questionnaire will assess patients’ level of satisfaction and the
clinical benefits they perceived from this interprofessional
practical-experimental project.

Primary Health Care Physicians and Pharmacists
Primary health care physicians and pharmacists will also receive
a final questionnaire to assess their levels of satisfaction and
the benefits they perceived from this interprofessional
practical-experimental project.

Data Collection Procedure and Ethical Considerations
Data collection, pooling, transmission, and evaluation processes
will be done in conformity with data protection policies and
have been validated by the Human Research Ethics Committee
of the Canton Vaud. Data anonymization and confidentiality
are guaranteed by a blinded coding process between pharmacists
and the Haute école spécialisée de Suisse Occidentale, with
specifically restricted access to the data. The first pooling of
anonymized data is done at an administrative level by the Valais
Pharmacy Association, and after a second coding it is
transmitted to the RedCap system, where analysis takes place
using an anonymized, standardized procedure.

All participants will receive oral and written information about
the study before any data are collected. Participants’ written
informed consent will be required to authorize primary care
physicians and pharmacists to disclose their PPI medication
prescriptions to the research team and to participate in this
interprofessional study and collaboration project. Participants
who refuse to give consent will be excluded from the project.
Participants will be free to withdraw from the study at any time
during data collection, without the need to provide any
justification. In the event of revocation of consent, the law
provides that data may still be used as long as they are
subsequently anonymized. These clauses will be written into
the information and consent form and will be discussed before
each patient interview. After written consent, participants will
be able to use electronic or paper questionnaires. Multimedia
Appendices 1,2, and 3 present the data collection procedure.

Data Analysis and Secure Storage

Data Analysis
Sociodemographic data, category distributions, and
questionnaire data will be analyzed using descriptive statistics:
distributions, frequencies, minimum, maximum, mean/median,
SDs/interquartile ranges, and exact tests (chi-squared). Odds
ratios/relative risks will be explored. Inferential statistics will
be applied to analyze changes in categories and associations
between sociodemographic data, categories, and questionnaires.
t tests, analysis of variance, and repeated measurements will be
applied where appropriate. An appropriate strategy will be
applied to deal with missing data. The statistical level of
significance will be set by considering the number of variables
and the range of the databases. Data will be analyzed using the
IBM Statistical Package for Social Sciences, version 25.0 (IBM
Corp).
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Data Storage
RedCap software will be used for data collection and the storage
of sociodemographic data, participant data, and responses to
the initial and final questionnaires completed by patients,
pharmacists, and attending physicians. At each stage in the
research, quality control will be maintained according to the
standard quality criteria for quantitative research. The file
linking participant identities to their identifying information
will only be accessible by password to research team members
(protection by RedCap). Participants' data will be stored in
another file, also only accessible to participating pharmacists
and research team members using a secure password. This file
will only contain the identities and data analyzed in the study;
these data will not contain any other information and they will
be destroyed no later than 10 years after the end of data
collection.

Methods to Minimize Bias
All research team members will apply the same instructions
and ensure that patients, pharmacists, and attending physicians
receive the same explanations and instructions. Information
sheets, consent forms, and questionnaires will be pretested on
3 patients who meet the inclusion criteria. On the participants'
side, one possible bias is that of social desirability: patients may
feel obligated toward persons associated with medical authority
and seek to respond to what they see as an assessment of their
adherence to treatment—responding with what they think is the
right or desirable answer. The research team will be very
attentive and caring to insist among the participants to be free
to participate or not at the study. The oral and written
information transmitted to the participants will place a particular
emphasis on describing the researchers’ independence and
nonjudgmental practices.

Results

The Primary Triple Aim outcome measures will be as follows:

• Population health: continuous health and functional status
and disease burden via a monthly questionnaire filled in by
patients for 6 months; behavioral/physiological factors via
a final questionnaire after 6 months:
• Fluctuation, decrease, and increase in PPI prescribing

and intake by category (1, 2, and 3)
• Measurable impact of category 3 in comparison to all

3 categories as a group

• Potential impact of the project on other aspects of health
as perceived by the patient, pharmacist, and physician.

• Experience of care: via a final participant questionnaire
(patients/pharmacists/doctors) and analysis of
negative/positive experiences via the 6 follow-up
questionnaires.

• Per capita cost: as it will be impossible to evaluate the real
per capita cost in our context, this outcome will be analyzed
mainly by evaluating the fluctuation or decrease in PPI
intake (number of pills/dosage) by patients. The grouping
of patients into different categories, according to their
medical prescription, will be analyzed relative to possible
bias effects on that population’s overall drug intake.
Perceived benefits/negative side-effects will be analyzed
via questionnaire answers and extrapolated as soft factors.

Secondary outcomes will be participation rates; patient,
physician, and pharmacist follow-up; and evaluations of
participants' experiences, the benefits they perceived, and how
they think the process could be improved.

Other Variables
Participants’ sociodemographic variables will be analyzed to
describe the sample’s age, sex, geographic location (reference
pharmacy’s urban or rural location), and mother tongue.

Discussion

This project will help us to develop a deeper understanding of
how Less-is-more Together and smarter-medicine strategies are
perceived by patients and health care providers in their daily
lives in a very specific setting. It will reveal the hindrances and
facilitators to efficient cultural changes to a more sustainable
health care system—factors which can be taken advantage of
to scale-up the application of further Choosing Wisely
approaches in Switzerland. This project uses a novel approach
implying more active involvement by patients and their
pharmacists in the implementation of a more responsible and
interprofessional approach to prescription. The analysis of
different partners’ perceptions will help us to determine whether
and how this reinforced interprofessional involvement should
be fostered. Evaluating this practical experiment’s
interprofessional approach to implementing a Less-is-more
Together-type strategy could lead to the development of an
interprofessional example of good practice, which could be used
to promote implementation of other Choosing Wisely
Switzerland’s initiatives.
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Multimedia Appendix 1
Data collection strategy. CER-VD: Cantonal Research Ethics Committee, Vaud/Valais; HES-SO: Haute école spécialisée de
Suisse occidentale; ID: identity document; PPI: proton pump inhibitors; SMV: Medical Society of Valais; UAS: University of
Applied Sciences.

[PNG File, 145KB - resprot_v8i6e13896_app1.PNG ]

Multimedia Appendix 2
Data collection strategy—part II. ID: identity document.

[PNG File, 104KB - resprot_v8i6e13896_app2.PNG ]

Multimedia Appendix 3
Project planning—Less-is-more Together—proton pump inhibitor.

[PNG File, 29KB - resprot_v8i6e13896_app3.PNG ]

References
1. Gerbera M, Kraft E, Bosshard C. ["Choosing Wisely" - for unnecessary fewer benefits]. Schweizerische Ärztezeiting

2017;98:140-143 [FREE Full text]
2. Coulter A. [Bertelsmann Foundation]. Berlin: Bertelsmann Stiftung; 2017. [International doctors' initiative is working

against oversupply] URL: https://www.bertelsmann-stiftung.de/de/unsere-projekte/patient-mit-wirkung/projektthemen/
choosing-wisely/ [accessed 2019-02-14]

3. Gaspoz JM. Smarter medicine: do physicians need political pressure to eliminate useless interventions? Swiss Med Wkly
2015;145:w14125 [FREE Full text] [doi: 10.4414/smw.2015.14125] [Medline: 25811142]

4. Cassel CK, Guest JA. Choosing wisely: helping physicians and patients make smart decisions about their care. J Am Med
Assoc 2012 May 2;307(17):1801-1802. [doi: 10.1001/jama.2012.476] [Medline: 22492759]

5. Connelly-Smith L, Tanhehco Y, Chhibber V, Delaney M, Eichbaum Q, Fernandez C, et al. Choosing Wisely for apheresis.
J Clin Apher 2018 Oct;33(5):576-579. [doi: 10.1002/jca.21643] [Medline: 30325055]

6. SAMS. Palliative Care in Zürich und Schaffhausen. Basel: Communications SA; 2017. [How to deal with conflicts of
interest in guidelines?] URL: https://www.pallnetz.ch/wie-umgehen-mit-interessenkonflikten-bei-guidelines.htm [accessed
2019-02-14]

7. Organisation for Economic Co-operation and Development.: OECD; 2019. Health at a Glance 2017 URL: http://www.
oecd.org/health/health-systems/health-at-a-glance-19991312.htm

8. Scheidegger D, Galli C, Casablanca A. [smarter medicine].: [Swiss Academy of Humanities and Social Sciences]; 2017.
[More is not always more. Let's decide together] URL: https://www.smartermedicine.ch/fr/page-daccueil.html [accessed
2019-02-15]

9. Regard S, Gaspoz JM, Kherad O. Less is more. Rev Med Suisse 2013;9:770-774 [FREE Full text]
10. Farrell B, Pottie K, Thompson W, Boghossian T, Pizzola L, Rashid F, et al. [Deprescribe proton pump inhibitors:

evidence-based clinical practice guidelines]. [Can Fam Physician] 2017;63:e253-e265 [FREE Full text]
11. Bashford JN, Norwood J, Chapman SR. Why are patients prescribed proton pump inhibitors? Retrospective analysis of

link between morbidity and prescribing in the General Practice Research Database. Br Med J 1998 Aug 15;317(7156):452-456
[FREE Full text] [doi: 10.1136/bmj.317.7156.452] [Medline: 9703528]

12. Isshi K, Matsuhashi N, Joh T, Higuchi K, Iwakiri K, Kamiya T, et al. Proton pump inhibitor monotherapy is effective to
attenuate dyspepsia symptoms associated with gastroesophageal reflux disease: a multicenter prospective observational
study. J Gastroenterol 2019 Jun;54(6):492-500. [doi: 10.1007/s00535-019-01546-0] [Medline: 30673836]

13. Boucherie Q, Rouby F, Frankel D, Roll P, Micallef J. Proton pump inhibitors prescriptions in France: main trends from
2006 to 2016 on French health insurance database. Therapie 2018 Oct;73(5):385-388. [doi: 10.1016/j.therap.2018.03.001]
[Medline: 29778306]

14. Marks DJ. Time to halt the overprescribing of proton pump inhibitors. Clinic Pharm 2016;8(8). [doi:
10.1211/CP.2016.20201548]

15. Walsh K, Kwan D, Marr P, Papoushek C, Lyon WK. Deprescribing in a family health team: a study of chronic proton pump
inhibitor use. J Prim Health Care 2016 Jun;8(2):164-171. [doi: 10.1071/HC15946] [Medline: 27477559]

16. Breton M, Tremblay E. INESSS. Canada; 2016. [OPTIMAL LONG-TERM USE OF PROTON PUMP INHIBITORS]
URL: https://www.inesss.qc.ca/nc/en/publications/publications/publication/
usage-optimal-a-long-terme-des-inhibiteurs-de-la-pompe-a-protons.html

17. Freedberg DE, Salmasian H, Friedman C, Abrams JA. Proton pump inhibitors and risk for recurrent Clostridium difficile
infection among inpatients. Am J Gastroenterol 2013 Nov;108(11):1794-1801 [FREE Full text] [doi: 10.1038/ajg.2013.333]
[Medline: 24060760]

JMIR Res Protoc 2019 | vol. 8 | iss. 6 | e13896 | p.6http://www.researchprotocols.org/2019/6/e13896/
(page number not for citation purposes)

Lehky Hagen et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://www.researchprotocols.org/article/downloadSuppFile/13896/108547
https://www.researchprotocols.org/article/downloadSuppFile/13896/108547
https://www.researchprotocols.org/article/downloadSuppFile/13896/108548
https://www.researchprotocols.org/article/downloadSuppFile/13896/108548
https://www.researchprotocols.org/article/downloadSuppFile/13896/108546
https://www.researchprotocols.org/article/downloadSuppFile/13896/108546
https://www.fmh.ch/files/pdf18/SAEZ-Grundlagenpapier_Choosing_Wisely.pdf
https://www.bertelsmann-stiftung.de/de/unsere-projekte/patient-mit-wirkung/projektthemen/choosing-wisely/
https://www.bertelsmann-stiftung.de/de/unsere-projekte/patient-mit-wirkung/projektthemen/choosing-wisely/
http://doi.emh.ch/10.4414/smw.2015.14125
http://dx.doi.org/10.4414/smw.2015.14125
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25811142&dopt=Abstract
http://dx.doi.org/10.1001/jama.2012.476
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22492759&dopt=Abstract
http://dx.doi.org/10.1002/jca.21643
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30325055&dopt=Abstract
https://www.pallnetz.ch/wie-umgehen-mit-interessenkonflikten-bei-guidelines.htm
http://www.oecd.org/health/health-systems/health-at-a-glance-19991312.htm
http://www.oecd.org/health/health-systems/health-at-a-glance-19991312.htm
https://www.smartermedicine.ch/fr/page-daccueil.html
https://www.revmed.ch/RMS/2013/RMS-381/Less-is-more
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5429066/
http://europepmc.org/abstract/MED/9703528
http://dx.doi.org/10.1136/bmj.317.7156.452
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9703528&dopt=Abstract
http://dx.doi.org/10.1007/s00535-019-01546-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30673836&dopt=Abstract
http://dx.doi.org/10.1016/j.therap.2018.03.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29778306&dopt=Abstract
http://dx.doi.org/10.1211/CP.2016.20201548
http://dx.doi.org/10.1071/HC15946
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27477559&dopt=Abstract
https://www.inesss.qc.ca/nc/en/publications/publications/publication/usage-optimal-a-long-terme-des-inhibiteurs-de-la-pompe-a-protons.html
https://www.inesss.qc.ca/nc/en/publications/publications/publication/usage-optimal-a-long-terme-des-inhibiteurs-de-la-pompe-a-protons.html
http://europepmc.org/abstract/MED/24060760
http://dx.doi.org/10.1038/ajg.2013.333
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24060760&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


18. Abraham NS. Proton pump inhibitors: potential adverse effects. Curr Opin Gastroenterol 2012 Nov;28(6):615-620. [doi:
10.1097/MOG.0b013e328358d5b9] [Medline: 23010681]

19. Linsky A, Gupta K, Lawler EV, Fonda JR, Hermos JA. Proton pump inhibitors and risk for recurrent Clostridium difficile
infection. Arch Intern Med 2010 May 10;170(9):772-778. [doi: 10.1001/archinternmed.2010.73] [Medline: 20458084]

20. Ding J, Heller D, Ahern F, Brown TV. The relationship between proton pump inhibitor adherence and fracture risk in the
elderly. Calcif Tissue Int 2014 Jun;94(6):597-607. [doi: 10.1007/s00223-014-9855-6] [Medline: 24706060]

21. Ito T, Jensen RT. Association of long-term proton pump inhibitor therapy with bone fractures and effects on absorption of
calcium, vitamin B12, iron, and magnesium. Curr Gastroenterol Rep 2010 Dec;12(6):448-457 [FREE Full text] [doi:
10.1007/s11894-010-0141-0] [Medline: 20882439]

22. Sarzynski E, Puttarajappa C, Xie Y, Grover M, Laird-Fick H. Association between proton pump inhibitor use and anemia:
a retrospective cohort study. Dig Dis Sci 2011 Aug;56(8):2349-2353. [doi: 10.1007/s10620-011-1589-y] [Medline: 21318590]

23. Bahat G. Risk of proton pump inhibitor-induced mild hyponatremia in older adults. J Am Geriatr Soc 2014
Jun;62(6):1206-1207. [doi: 10.1111/jgs.12861] [Medline: 24925567]

24. Pegoli MA, Dedigama M, Mangoni A, Russell P, Grzeskowiak L, Thynne T. Proton pump inhibitors and risk of readmission
and mortality in older patients discharged from a tertiary hospital to residential aged care facilities. Ther Adv Drug Saf
2017 Apr;8(4):137-139 [FREE Full text] [doi: 10.1177/2042098616679814] [Medline: 28439400]

25. Wijarnpreecha K, Thongprayoon C, Panjawatanan P, Ungprasert P. Proton pump inhibitors and risk of dementia. Ann
Transl Med 2016 Jun;4(12):240 [FREE Full text] [doi: 10.21037/atm.2016.06.14] [Medline: 27429966]

26. Corsonello A, Maggio M, Fusco S, Adamo B, Amantea D, Pedone C, et al. Proton pump inhibitors and functional decline
in older adults discharged from acute care hospitals. J Am Geriatr Soc 2014 Jun;62(6):1110-1115. [doi: 10.1111/jgs.12826]
[Medline: 24801793]

27. Ogawa R, Echizen H. Drug-drug interaction profiles of proton pump inhibitors. Clin Pharmacokinet 2010 Aug;49(8):509-533.
[doi: 10.2165/11531320-000000000-00000] [Medline: 20608754]

28. Wedemeyer RS, Blume H. Pharmacokinetic drug interaction profiles of proton pump inhibitors: an update. Drug Saf 2014
Apr;37(4):201-211 [FREE Full text] [doi: 10.1007/s40264-014-0144-0] [Medline: 24550106]

29. Benmassaoud A, McDonald E, Lee TC. Potential harms of proton pump inhibitor therapy: rare adverse effects of commonly
used drugs. CMAJ 2016 Jun 14;188(9):657-662 [FREE Full text] [doi: 10.1503/cmaj.150570] [Medline: 26598371]

30. van Soest EM, Siersema P, Dieleman J, Sturkenboom MC, Kuipers EJ. Persistence and adherence to proton pump inhibitors
in daily clinical practice. Aliment Pharmacol Ther 2006 Jul 15;24(2):377-385 [FREE Full text] [doi:
10.1111/j.1365-2036.2006.02982.x] [Medline: 16842465]

31. Henriksson K, From J, Stratelis G. Patient-reported adherence to coprescribed proton pump inhibitor gastroprotection in
osteoarthritis, rheumatoid arthritis, and ankylosing spondylitis patients using nonsteroidal anti-inflammatory drugs. Patient
Prefer Adherence 2014;8:1611-1617 [FREE Full text] [doi: 10.2147/PPA.S70651] [Medline: 25429206]

32. Chia CT, Lim W, Vu CK. Inappropriate use of proton pump inhibitors in a local setting. Singapore Med J 2014
Jul;55(7):363-366 [FREE Full text] [doi: 10.11622/smedj.2014087] [Medline: 25091884]

33. Batuwitage BT, Kingham J, Morgan N, Bartlett RL. Inappropriate prescribing of proton pump inhibitors in primary care.
Postgrad Med J 2007 Jan;83(975):66-68 [FREE Full text] [doi: 10.1136/pgmj.2006.051151] [Medline: 17267683]

34. Haroon M, Yasin F, Gardezi S, Adeeb F, Walker F. Inappropriate use of proton pump inhibitors among medical inpatients:
a questionnaire-based observational study. JRSM Short Rep 2013;4(8):2042533313497183 [FREE Full text] [doi:
10.1177/2042533313497183] [Medline: 24040498]

35. Farrell B, Pottie K, Thompson W, Boghossian T, Pizzola L, Rashid F, et al. Deprescribing proton pump inhibitors:
evidence-based clinical practice guideline. Can Fam Physician 2017 May;63(5):354-364 [FREE Full text] [Medline:
28500192]

36. Stiefel M, Nolak KA. South Carolina Hospital Association. Massachusetts, Cambridge: Institute for Healthcare Improvement;
2012. Guide to Measuring the Triple Aim: Population Health, Experience of Care, and Per Capita Cost URL: https://www.
scha.org/files/ihiguidetomeasuringtripleaimwhitepaper2012.pdf

Abbreviations
ABIM: American Board of Internal Medicine
PPI: proton pump inhibitor

JMIR Res Protoc 2019 | vol. 8 | iss. 6 | e13896 | p.7http://www.researchprotocols.org/2019/6/e13896/
(page number not for citation purposes)

Lehky Hagen et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1097/MOG.0b013e328358d5b9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23010681&dopt=Abstract
http://dx.doi.org/10.1001/archinternmed.2010.73
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20458084&dopt=Abstract
http://dx.doi.org/10.1007/s00223-014-9855-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24706060&dopt=Abstract
http://europepmc.org/abstract/MED/20882439
http://dx.doi.org/10.1007/s11894-010-0141-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20882439&dopt=Abstract
http://dx.doi.org/10.1007/s10620-011-1589-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21318590&dopt=Abstract
http://dx.doi.org/10.1111/jgs.12861
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24925567&dopt=Abstract
http://europepmc.org/abstract/MED/28439400
http://dx.doi.org/10.1177/2042098616679814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28439400&dopt=Abstract
http://dx.doi.org/10.21037/atm.2016.06.14
http://dx.doi.org/10.21037/atm.2016.06.14
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27429966&dopt=Abstract
http://dx.doi.org/10.1111/jgs.12826
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24801793&dopt=Abstract
http://dx.doi.org/10.2165/11531320-000000000-00000
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20608754&dopt=Abstract
http://europepmc.org/abstract/MED/24550106
http://dx.doi.org/10.1007/s40264-014-0144-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24550106&dopt=Abstract
http://www.cmaj.ca/cgi/pmidlookup?view=long&pmid=26598371
http://dx.doi.org/10.1503/cmaj.150570
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26598371&dopt=Abstract
https://doi.org/10.1111/j.1365-2036.2006.02982.x
http://dx.doi.org/10.1111/j.1365-2036.2006.02982.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16842465&dopt=Abstract
https://dx.doi.org/10.2147/PPA.S70651
http://dx.doi.org/10.2147/PPA.S70651
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25429206&dopt=Abstract
http://sma.org.sg/UploadedImg/files/SMJ/5507/5507a2.pdf
http://dx.doi.org/10.11622/smedj.2014087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25091884&dopt=Abstract
http://europepmc.org/abstract/MED/17267683
http://dx.doi.org/10.1136/pgmj.2006.051151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17267683&dopt=Abstract
http://europepmc.org/abstract/MED/24040498
http://dx.doi.org/10.1177/2042533313497183
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24040498&dopt=Abstract
http://www.cfp.ca/cgi/pmidlookup?view=long&pmid=28500192
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28500192&dopt=Abstract
https://www.scha.org/files/ihiguidetomeasuringtripleaimwhitepaper2012.pdf
https://www.scha.org/files/ihiguidetomeasuringtripleaimwhitepaper2012.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by G Eysenbach; submitted 04.03.19; peer-reviewed by A von Gunten; comments to author 19.05.19; revised version received
31.05.19; accepted 31.05.19; published 10.07.19.

Please cite as:
Lehky Hagen M, Julen R, Buchs PA, Kaufmann AL, Gaspoz JM, Verloo H
“Triple Aim Approach” to Implement a “Smarter Medicine Strategy” in an Interprofessional Outpatient Setting: Less-is-More Together
Observational Study Protocol
JMIR Res Protoc 2019;8(6):e13896
URL: http://www.researchprotocols.org/2019/6/e13896/ 
doi:10.2196/13896
PMID:

©Monique Lehky Hagen, René Julen, Pierre-Alain Buchs, Anne-Laure Kaufmann, Jean-Michel Gaspoz, Henk Verloo. Originally
published in JMIR Research Protocols (http://www.researchprotocols.org), 10.07.2019. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Research
Protocols, is properly cited. The complete bibliographic information, a link to the original publication on
http://www.researchprotocols.org, as well as this copyright and license information must be included.

JMIR Res Protoc 2019 | vol. 8 | iss. 6 | e13896 | p.8http://www.researchprotocols.org/2019/6/e13896/
(page number not for citation purposes)

Lehky Hagen et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.researchprotocols.org/2019/6/e13896/
http://dx.doi.org/10.2196/13896
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

