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Abstract. Medication adherence remains an obstacle for the ideal medical care.
Communication issues arise between care-providers, and the patient is left to deal
with potentially conflicting information. The new electronic patient record (EPR)
that will soon be implemented nationally opens new perspectives to improve patient
medication management. In this context, we propose an integrated model that could
help further empower the patient with better communication about medications and
considerations for reconciliation processes. We discuss important considerations for
our proposed solution.
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1. Introduction

Despite the many improvements in healthcare over the past years, the patient’s road from
being diagnosed to receiving medical treatment and subsequent improvement remains
bumpy [1]. Patients often have more than one healthcare provider, who may each
prescribe medications without necessarily knowing about the patient’s other
prescriptions. Patients can go to any pharmacy to receive their medicine, so the
pharmacist may not know about other on-going treatments [2]. Patients may even receive
contradictory information about their medication from their multiple healthcare
providers, leading to confusion and yet lower adherence to treatment [3]. The family
doctor often receives reports from the specialists about their shared patients, allowing
them to play an important role in the medication reconciliation process. Many gaps
during transitions and difficulties in sharing information to collaboratively manage a
patient remain present, resulting in fragmented care [4,5]. The current reconciliation
process largely relies on the patient to communicate about their treatments to other
healthcare providers.

Despite the implementation of electronic medical records in hospitals, clinics and
many private practices in Switzerland, there is no secure, systematic communication
channel between the various healthcare networks [6]. Patient portals also show potential
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in helping patients management their medications [7]. The long-awaited electronic
patient record (EPR) may provide new opportunities for patient empowerment,
particularly for medication management.

In this paper, we propose a user-centered model to help improve the flow of
information about a patient’s treatments, including the patient’s self-management at
home. This model is proposed based on the experience collected through several projects
around medication such as the redesign of our hospital computerized order entry system,
the development of an application for the daily management of patients’ treatment [8],
the participation to the design of the shared medication plan of the Swiss EPR [9] and a
working group around medication reconciliation. All these inputs processed by the
authors helped us to model the current patient journey around their medication and to
identify the existing gaps. Based on the evolution of the digital landscape, especially with
the introduction of the EPR, we propose an integrated model aiming to fill these gaps.
We then discuss important considerations for the implementation of this model.

2. Current Considerations and Existing Tools

As mentioned above, there are several gaps in the communication process between the
doctor’s prescription, the patient’s self-management and long-term adherence to
treatment. In a simplified, single doctor-patient model, the doctor diagnoses a condition,
then prescribes an appropriate medication: after explaining why and how to take the
medicine, the doctor hands the paper with the prescription to the patient. The patient
heads to the pharmacy, and receives the box of medicine with instructions and
precautions on how to take the medicine. Back at home, the patient is then in charge of
taking the medication regularly as prescribed. The patient needs to understand what to
do, and why it should be done, which in turn should help drive motivation to follow
through with the recommendations until the end of the prescribed treatment.

In a multiple-provider model with a family doctor, the family doctor could ideally
help centralize the patient’s medication information, and adjust and adapt treatments as
needed. Practically, however, the patient is the one who goes from one provider to
another: as there is yet little systematic communication between healthcare professionals,
the flow of information about medications often depends on what the patient understands,
recalls, and can report. It also depends on what the provider discusses with the patient.
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Conflicting health information is a growing concern, with increasing sources of
information (e.g. digital sources [10]), in particular for medication [11]. In a recent study
of 405 pharmacy customers, 47% of individuals declared that they had received some
discordant information in some way about their medication (from their various
healthcare providers, from TV programs or commercials, from social media or from
family and friends). About two thirds subsequently changed their medication behavior.

The future national EPR record will soon be implemented, and will include a module
called “shared medication plan”[12]. This electronic record aims to help allow the patient
to have access to her medical information, and to share it with whoever she wishes. This
medication plan module will allow doctors in various settings (private practice or
institutions) to export their prescriptions to the patient’s EPR. The pharmacist’s system
will import the prescriptions and will link them with the given medication (exact
medication name, dose and amount in the package). The patient will be able to access
ant interact with the medication list (such as over the counter medications). The patient
can add comments to all medications, but can only edit those entered by the patient.

3. Proposed Model

We propose an integrated model based on the future national electronic patient record
and its medication plan module, which will also be integrated with our local institution’s
electronic medical record.
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Our aim with the integrated model is to address the patient’s daily needs for
medication self-management and to discuss some practical considerations in the
integration process. In this model, the EPR centralizes the information from the hospital
and from the various care-providers: when the patient sees the family doctor, the report
and medication are synchronized with the EPR. The patient goes to the pharmacy: the
pharmacist can access the prescribed medications, and adds the exact package that was
delivered to the patient (brand or generic, number of pills, etc.). Once the patient arrives



190 K. Blondon and F. Ehrler / A User-Centered, Integrated Model to Improve Medication Prescription

at home, she can double check the medications she has (those just received, as well as
any prior medications) by scanning the barcodes in the app: this creates a reconciled list
that can also include any over-the-counter medications. If the patient is admitted to the
hospital, the medication list from the app can be synchronized with the hospital’s
computerized prescription tool, with additional information from the tracking and
monitoring tools if the patient has used them. At discharge from the hospital, the
prescribed medication list is again updated in the EPR, and available for the pharmacist
to deliver the medication.

The patient is the only person that is present at each step of his own care: he needs
to have access to an updated medication list at all times, and to be able to share it with
whomever he wishes at any time. One approach to empower the patient is to provide
support for the medication plan, and to help them manage their medications daily with
reminders and tracking tools [13,14]. Based on focus groups and patient interviews, with
iterative testing and improvements, a medication app called Swiss-meds was developed
to provide these functionalities[15]. Patients discharged from the hospital often receive
a list of new medications, and one difficulty that the project participants reported was not
knowing which medicines to take, between the new prescriptions and the medication that
their family doctor had prescribed before the hospital stay. This app therefore also
included an alert for when similar medications are entered in the medication plan,
suggesting that the patient ask the pharmacist or doctor about these potential duplicates.
Another request for those who track their medicine was to be alerted in time to fetch a
new box of medication before running out. Furthermore, low-literacy information sheets
and links to the official patient information website in the app allow the patients to learn
about their medication.

4. Implications of an App for an Integrated Solution

The medication app for the patient addresses self-management needs, but can also help
provide links between the patient and the other actors in the model: besides empowering
the patient with information about the medications, it allows the patient to share the
collected data with the care-providers. In an integrated model between the patient and
the healthcare system, the medication list from the electronic medication plan, enriched
with the actual medication packages received at the pharmacy, should be synchronized
with the app information with reconciliation functionalities. First, as in the current app,
when the patient scans new medicines to add to the list, the app needs to identify similar
drugs and suggest potential duplicates. Scanning the packages should be a routine use of
the app, to help keep correct counts of the countdown until refills are needed, and second
to check for duplicates and perhaps also to detect drug interactions. Second, the patient
can track the medications that are taken, which is a key information for the healthcare
team, when it is available.

Although the medication list in the EPR is the list of prescribed (and delivered)
medications, there may be differences with the patient’s actual medication list: some
doctors may not be connected to the patient’s EPR, the patient may take over the counter
drugs, and may actually have stopped taking some of the medications. This is why the
patient needs to be able to edit his medication list without any restrictions (possible in
the app). For example, during a phone consultation, the doctor may recommend a dose
adjustment (e.g. “take half the pill instead of a full pill during the next 5 days”) without
changing the prescription, since the patient already has the medication.
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5. Important Considerations for an Integrated Medication Management System

Several existing barriers and anticipated obstacles need to be considered when
implementing an integrated medication management system. An integrated system
requires all stakeholders to have access to the system, and to use it regularly to have up-
to-date data. The first step is therefore to provide a secure access to the EPR for patients
and providers, and to facilitate access to a free app for patients.

Patients will need an ID for the new EPR system to ensure a unique identity in
Switzerland. The first challenge is that users of existing systems, such as our institutional
patient portals and the medication app, do not yet rely on such an identifier. Therefore
the existing identity and the new EPR ID must be reconciled.

Usability decreases accordingly with the efforts that are required for its use. The
current EPR integrates high security standards that require health professionals to log
into a system through a two-factor identification process. Since their usual electronic
patient charts are not integrated yet, they will need to go through a double identification
process with an SMS challenge for each patient chart. This is an interruptive,
cumbersome process. With high clinical and administrative workload, these access issues
may become an important barrier for regular use. The same issues exist for pharmacists.

The implementation of an integrated system must take into consideration the low or
partial adoption of each tool in each part of the process. Individuals may adopt the EPR,
but only use it occasionally to view their reports and prescriptions. Individuals may
choose to only use the medication app, with or without sharing their information with
their care-providers or with the hospital clinicians. The medication app is available in the
app store, and will not be limited to individuals with EPR identification. Therefore, an
ID reconciliation process with the unique ID must be anticipated for those who want to
connect their chart to the EPR system after creating a personal login in the app.

The medication reconciliation process has been recognized as a key moment for
patient safety, particularly during care transitions [5]. It needs to be carefully considered
for each context:

— When admitting a patient to the hospital, the patient may have a different
medication lists in the app and in the EPR. It is only after clarification with the
patient that the hospital doctors can establish the list of current medications,
because both sources may be discordant.

— When discharging the patient, the EPR medication list should be overridden by the
hospital medication list. This list may be edited by the patient (who may stop some
medications by themselves) or by the family doctor at the next visit.

— When the patient uses the app after discharge, the EPR medication list, annotated
with the delivered medication list, will be available in the app. When scanning the
medications, the patient can then check if there are doubles or similar medications
from the prior medications at home (from before the hospitalization) that may need
further clarification by the pharmacist or doctor.

We see that the reconciliation process is complex, particularly when the patient deals
with medication at home. Even if the medication list may simply transit from the initial
prescriber to the pharmacist, there is no way to guarantee correct information throughout
the process due to high risk of undocumented changes or decisions from the patient (by
both patient and care-providers). We must in particular be wary to avoid believing that
what the doctor prescribes is what the patient actually takes at home, and allow the
patient to correct and change the data as needed (orally or electronically).
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6. Conclusion

We conclude that an integrated medication system in Switzerland is feasible with the
arrival of the new EPR system, and would further empower the patient for medication
management. Besides having access to the EPR list, the availability of an app can help
with daily adherence, medication safety (similar drugs and possible interactions) and
allow the patient to edit the medication list without limitations. There are anticipated
hurdles that need to be addressed, for access (identification and usability issues) and for
the reconciliation process in each different situation.
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