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Background: Healthcare is challenged by a rapidly growing group of patients with multi-

morbidity and polypharmacy. Increasing activity and specialization puts pressure on

healthcare sectors. Medication errors in cross-sectoral transition of patients are often

seen. The aim of the study was to explore drug-related problems (DRPs) in the transition of

patients between sectors and to develop and pilot-test a cross-sectoral hospital pharmacist

intervention to overcome some of these problems.

Methods: DRPs in cross-sectoral transitions were explored from four perspectives; the
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patients” general practitioner and to develop and pilot-test a pharmacist intervention to
overcome some of these problems.

Methods: Drug-related problemsin patienttransitions were explored from the perspectives
of the hospital, the general practitioner, the patients and the literature. An intervention
was developed from the findings by pharmacists, doctors and a nurse. The intervention
was pilot-tested and evaluated from the descriptions of the included patients and activities

performed.

Results: Drug-related problems in transitions from general practice to hospital were
caused by inadequate focus on updating the Shared Medication Record.

For patients being discharged, drug-related problems were related to for example

e missing information on medication changes

e sparse involvement of the patient in their own treatment

e problems with medicine dispensed on a dose dispensing machine at the local

pharmacy.

An intervention with a pharmacist in a shared employment between Hospital Pharmacy
and general practice was developed and piloted. The intervention included
e talking to the patient about their medication and updating the Shared Medication

Record for patients referred to hospital

e medication review, overview of medication changes and follow-up telephone calls for
patients discharged from hospital to general practice.

The intervention identified and solved several drug-related problems. Access to

health records in both the general practice and at the hospital was important in the

identification of drug-related problems.

Conclusions: Drug-related problems in cross-sectoral transitions are multifaceted.
The pharmacist intervention identified and solved several drug-related problems. The
intervention made sense to the general practitioner, hospital and patients. Shared
employment and unique access to health records in both the general practice and at the
hospital showed to be of importance in the identification of drug-related problems.

Keywords: cross-sectoral, drug-related problems, general practice, interdisciplinary
collaboration, medication, medication error, pharmacist, transitional care
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Introduction

Healthcare is challenged. Challenged by people
living longer, by an increasing number of people
of retirement age! and; therefore, by a rapidly
growing group of patients with multi-morbidity
(=2 chronic illnesses) treated with several con-
comitant drugs (polypharmacy; =5 drugs).?

General practice (GP) is the patient’s primary
entrance to the healthcare system and is the cen-
tral coordinator of the patient’s overall treatment
across medical specialties. However, increasing
specialization in the healthcare system has meant
that patients are prescribed medication by differ-
ent specialists, who primarily focus on illnesses

within their own field of expertise.? The number
of general practitioners (GPs) is declining and
GPs must increasingly handle more and more
complex patients per GP, which puts pressure on
the primary healthcare sector.!

Activity in Danish hospitals has increased over
the years? and the length of hospital stay has con-
comitantly decreased.* The high activity and the
faster patient flow in the hospitals give increased
workload to the staff> and make it more difficult
for the hospital doctors to focus on the patients’
current medical treatment which does not neces-
sarily relate to the cause of hospitalization. In
order to optimize patients’ medical treatment,
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many hospitals collaborate with hospital pharma-
cists on medication reconciliation and review.>

In Denmark, we have a real time updated Shared
Medication Record (SMR) for each patient in
which both the primary and the secondary health-
care sector can see and update the patient’s cur-
rent medication.® A regional guideline states that
GPs must update the SMR in case of elective
referral to the hospital and strives to update the
SMR in case of emergency admissions. Likewise,
regional guidelines state that the hospital doctor
must update the SMR at discharge” and send dis-
charge letter electronically to the GP within
1-2days after discharge.® Knowledge of the
patient’s current medication and reasons for
medication changes are crucial prerequisites for
being able to treat patients optimally and avoid
medication errors—regardless of which direction
the patient moves in cross-sectoral transitions.
Medication errors in cross-sectoral transition of
patients are often seen; an English study reports
prescription errors in 20% of patients discharged
from hospital.® Medication errors expose patients
to an unnecessary risk and can increase hospital
stay, healthcare costs and mortality.10-13

Patients are experts in their own lives and a valu-
able source of information for healthcare profes-
sionals when organizing medical treatment.!4
Many patients prefer greater involvement in their
treatment and care,!> and patient involvement
has the potential to improve their knowledge,
skills, adherence and confidence with managing
their illness.16-18 Patient involvement helps ensure
that the decisions made about medical treatment
are executed into their daily lives at home.

Hospital pharmacists have in-depth knowledge of
medication-related issues and a pharmacist with a
shared employment between the hospital and the
GP may be a link to ensure a good cross-sectoral
transition and coherence of the medical treat-
ment. Besides having prescription information in
the SMR, GP and hospitals have separate elec-
tronic journals. In practice, this means that nei-
ther sector has easy access to explanations and
thoughts that are the basis for treatment deci-
sions. By having a shared employment, the phar-
macist will have access to both electronic systems
and therefore insight into the intentions of cur-
rent and future treatments for the individual
patients in the practice.

To the best of our knowledge, no studies in a
Danish setting have been published identifying
which DRPs are seen in cross-sectoral transitions
and examining how a patient-centred collabora-
tion between GPs and hospital pharmacists can
be established to optimize the medical treatment
among patients in cross-sectoral transitions.

Therefore, the aim of the study was to explore
DRPs in the transition of patients between health-
care sectors and to develop a cross-sectoral hospi-
tal pharmacist intervention to overcome some of
these problems.

Methods

This study is reported in accordance with the
checklist of the Criteria for Reporting the
Development and Evaluation of Complex
Interventions in healthcare (CreDECI 2) (Items
1-5).19

This study reflected two phases of a complex
intervention design2%2!: phase I, the development
process and phase II, piloting.

The study group comprised three hospital phar-
macists, two GPs and a medical doctor and a
nurse from the hospital.

Setting
The study was performed at Randers Regional
Hospital and a GP in Grenaa, Denmark.

Randers Regional Hospital has 190 beds, around
18,000 acute hospitalisations and 95,000 outpa-
tient visits per year within a catchment area of
226,000 inhabitants including inhabitants in
Grenaa.?? The GP serves approximately 8700
patients, has five doctors (3,2 full-time equiva-
lents), seven nurses (6,0 full-time equivalents)
and a number of other healthcare professionals
employed.

GPs are responsible for the update of the elec-
tronic SMR prior to a hospital visit whether it is
an outpatient visit or an acute hospitalization.23.24
If the patient is referred by another doctor than
their own GP, the SMR is not necessarily updated.
GPs perform medication review in relation to
chronic ill patients’ annual check-up visits in the
clinic.
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Some patients receive their oral medication dose-
dispensed on a robot at the local pharmacy every
14days. The dose-dispensing is primarily for
patients in stable medication in agreement with
the GP.

Medication reconciliation and updating the elec-
tronic  Medication Administration Record
(eMAR) in hospital is performed by hospital phy-
sicians at, for example, the Emergency
Department, Randers Regional Hospital prior to
referral to other departments.

Hospital pharmacists routinely perform medica-
tion review at Randers Regional Hospital on
patients who are in high risk of medication errors
assessed by using the validated algorithm
MEdicine Risk Score (MERIS). MERIS calcu-
lates a score based on the patients’ medication
and renal function. Patients in high-risk of medi-
cation errors have a score = 14.%5

When a patient is discharged from the hospital,
the physician is responsible for the assessment
and adjustment of the patient’s medication, med-
ication reconciliation, SMR update, withdrawal
plans and generating electronic prescriptions for
new or lacking medication.

The physician is also responsible for writing a dis-
charge letter to the GP including a description of
the admission, treatment and possible follow-up
plans. The discharge letter is sent electronically to
the GP.26

A nurse will print the medication list and dis-
charge letter and talk to the patient about it.
Medication is dispensed for 1-3 days if the patient
or relatives are not able to go to the pharmacy on
their way home or if the patient have nursing care
for medication administration.

For patients in nursing homes or with munici-
pal nursing care, a discharge report is written
by a nurse and sent electronically. The dis-
charge report includes information on the
admission, treatment, care needs and possi-
ble follow-up plans. The nursing home or
municipal nursing care is also contacted by
telephone.26

During the study a hospital pharmacist was partly
employed at the Hospital Pharmacy and partly
employed in the GP. This shared employment

provided access to electronic patient records in
both healthcare sectors.

Development and pilot-test of the intervention

The intervention was built upon the concept of
interdisciplinary collaboration?? and the hypothesis
was that medication for patients in cross-sectoral
transitions can be optimized through collaboration
across healthcare professionals and across health-
care sectors.

The development of a cross-sectoral pharmacist
intervention comprised a series of stages to develop
and refine the intervention (see Figure 1).

Stage 1: identification of the evidence base

In Stage 1, identification of the evidence base was
performed by exploring the question: Which
DRPs are seen in the transition of patients between
healthcare sectors and how can a pharmacist inter-
vention be used to solve some of these problems?

The question was explored from four points of
view from April to July 2021 as four concurrent
processes (see Stage 1, Figure 1).

i. What does the literature say?

Published evidence on medication-related phar-
macist interventions to improve patient safety in,
respectively, sector transitions and GP was
explored by two literature searches.

In May 2021, the literature database PubMed
was searched for reviews, systematic reviews, or
meta-analysis, published in 2011 to 2021.

Both MESH terms and text words were used; for
example, MESH terms as pharmacists, medica-
tion error, GP and transitional care or text words
as medication reconciliation, medication continu-
ity, primary healthcare and patient discharge.
Thefull search queries canbe seenin Supplemental
Appendix 1.

Studies that did not only include pharmacists, not
involved GP or care transitions, were written in
other language than English and Nordic language
or were without access, were excluded.

The last author (CO) performed the literature
searches with the support of a librarian.

journals.sagepub.com/home/taw


https://journals.sagepub.com/home/taw

CA Sgrensen, L Jeffery et al.

STAGE 1
llite;aiture
Literature search

Observation of clinical areas
Staff interviews
Patient cases

Secondary healithcare:
Staff interviews
Patient cases

STAGE 2

STAGE 3

‘ Pilot-test l

‘ Outcomes ‘

Patients:
Patient interviews

Primary healthcare:

Inter-disciplinary workshop ‘

‘ Inter-disciplinary workshop

Figure 1. Developing and piloting a cross-sectoral hospital pharmacist intervention—stages and timeline.

ii. What does the primary healthcare sector
experience?

Observation in clinical areas: Two experienced
hospital pharmacists (LJ, CAS) was placed in
the GP clinic in May 2021 and performed obser-
vations in clinical areas in the GP, for example
by participating in morning conferences, in two
patients’ annual check-up visits with a nurse
and in one of the weekly GP-visits at a nursing
home. The observations were used to get an ini-
tial picture of how the GP clinic was organized.

Interviews with staff: Healthcare professionals in
the primary healthcare sector (GPs, nurse, prac-
tice manager, secretary, care assistant, practice
assistant, homecare nurse and a pharmacist at the
local pharmacy) were interviewed (semi-struc-
tured) to uncover which DRPs they experience
from their point of view. The interviews were per-
formed in the GP clinic, the homecare’ office and
the local pharmacy over seven dates in May 2021.
An interview guide was developed to gain further
knowledge of how the GP Clinic was organized,
how the individuals worked with the patients’
medication, which DRPs they experienced and
how these were related to healthcare transitions.
The interview guide was adapted to each type of
healthcare professional and was not pilot-tested.
The interview guide can be seen in Supplemental
Appendix 2.

Patient cases: A total of 175 patient cases in GP
were randomly selected and explored by the

hospital pharmacist (L]) in May 2021. The
patient cases were reviewed in relation to the
update of SMR according to the guideline.23:2¢
Seventy-five of these cases were patients from
nursing home or with recent annual check-up
visit and 100 cases were referred to an outpatient
clinic.

In addition, 10 randomly selected patient cases in
GP were explored to identify actual or potential
DRPs through a pharmacist-led medication
review. The pharmacist-led medication review
comprised a critical examination of the patient’s
clinical data and current medication according to
doses, timing, formulation, interactions, side
effects, biochemistry and guidelines.

iii. What does the secondary healthcare sector
experience?

Interviews with staff: A medical doctor and a nurse
working with cross-sectional collaboration, both
from Randers Regional Hospital, were purposefully
selected for the semi-structured interviews as they
were considered able to provide in-depth and
detailed information about which DRPs the sec-
ondary healthcare sector experience. Both inter-
views were held in June 2021 — in the doctor’s office
and online with the nurse. An interview guide was
developed to gain further knowledge of their daily
work, which DRPs they experienced and how these
were related to healthcare transitions. The interview
guide can be seen in Supplemental Appendix 3.
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Patient cases: Nine hospitalized patients from
the GP in question were consecutively recruited
at the hospital in June 2021. Hospital records
and discharge letters were reviewed by the hos-
pital pharmacist (L]) in relation to medication
changes during hospitalization including com-
munication about these to the primary health-
care sector. Medication changes were defined
as any change in the medication list when com-
paring lists from prior and after hospitaliza-
tion. For example, an altering of dose, an
addition of a medication or a withdrawal of a
medication.

iv. What do the patients experience?

Patient cases: Seven patients associated to the
GP in question were interviewed by CAS (semi-
structured) by telephone after their discharge
from hospital to uncover their knowledge about
medication changes during hospitalization, how
they were involved in their medication at the
hospital and if they had missed a place to gain
further knowledge about their medication after
discharge. These patients were recruited at the
hospital as described above in (iii). The inter-
view guide can be seen in Supplemental
Appendix 4.

Stage 2: development of the intervention

The information gained from Stage 1 was dis-
cussed by CAS, L] and CO and the most impor-
tant findings were identified. This synthesized
information was presented for the study group
in an inter-disciplinary workshop (Stage 2).
During the inter-disciplinary workshop, the
study group had brainstorms and discussions
under the headings: (a) Pharmacist interven-
tion for patients referred to an outpatient clinic;
(b) Pharmacist intervention for patients acutely
admitted to the hospital; (¢) Pharmacist inter-
vention for patients transferred from the hospi-
tal to the GP and (d) Possible ad hoc tasks in
the GP clinic. At the end of the interdiscipli-
nary workshop, the study group, decided which
elements to be included in the first prototype of
the intervention. Elements included: medica-
tion history, medication reconciliation, SMR
update, medication review, overview of medica-
tion changes and follow-up telephone calls after
discharge.

Stage 3: pilot-test of the intervention

The pharmacist intervention was delivered by L]
in the GP in October to November 2021. The
intervention was delivered to patients referred to
an outpatient clinic prior to their hospital visit
and retrospectively to patients after their hospital
visit. Hospitalized patients were identified by
using a Business Intelligence report on hospital-
ized patients from the GP in question. The report
was electronically generated each day at 5 p.m.,
sent out on email the next morning and informed
consent was obtained afterwards.

The information gained from the pilot test was
discussed by CAS and LJ, and the most impor-
tant findings on the included patients and the
activities performed were identified. This synthe-
sized information was presented for the study
group in an inter-disciplinary workshop (Stage 3).
This aided to the final version of the intervention
(Version 2). See Supplemental Appendix 5.

Participants

Pilot study participants were patients in transition
between hospital and GP — both ways. The par-
ticipants were consecutively recruited Monday to
Friday at Randers Regional Hospital by hospital
pharmacists (z=30) or at the GP by the GP, a
nurse or a hospital pharmacist (z=14). Written
informed consent was obtained prior to participa-
tion. Patients were eligible for inclusion if they
were = 18years old. Patients were excluded if
they were hospitalized due to childbirth, a psychi-
atric diagnosis, were considered too ill (suicidal,
cognitive impaired or with life-threatening illness)
or were unable to speak Danish.

Data analysis and outcomes

Interviews during the development phase were
performed by two experienced pharmacists (CAS
and LJ). The interviews were audio-recorded.
Due to time constraints, the interviews were not
transcribed; therefore, citations were selected by
listening to the audio-recorded interviews. Data
from reviewing patient cases were analyzed by
using numbers and percentages.

The overall information gained was presented
from the four points of view in question; (a) the
literature; (b) the primary healthcare; (c) the sec-
ondary healthcare; and (d) the patients.
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The pilot study was evaluated by looking at data
on the included patients and the activities per-
formed by the pharmacist; including baseline
characteristics, update of the SMR, medication
discrepancies at referral, medication changes at
discharge, electronic prescriptions, DRPs identi-
fied in the medication review or at the follow-up
telephone call.

Numbers, mean, SD, minimum/maximum val-
ues, percentages, median and interquartile range
were used when relevant.

DRPs were defined as events or circumstances
involving drug therapy that actually or potentially
interferes with desired health outcomes.28

Results

Development of the intervention

Synthesis 1. A summary of the findings when
exploring DRPs and interventions in the transi-
tion of patients between healthcare sectors seen
from the four points of view is presented in
Table 1.

i. What does the literature say about medication-
related pharmacist interventions in sector tran-
sitions and in GP?

In the two literature searches, respectively 63 and
64 articles were identified. A total of 113 were
removed after title and abstract screening (7= 84)
and full-text screening (n=29) leaving 14 articles
for inclusion. In addition, four articles found by
random search were included. For further infor-
mation; for example reasons for exclusion, see
Supplemental Appendix 1.

The findings from the included articles showed
that many different pharmacist interventions
have been explored, for example medication
reconciliation in healthcare transitions, medica-
tion review, patient counselling and follow-
up.29-46 The literature reviews showed positive
effects on medication discrepancies, DRPs,
potential adverse drug events and hospital revis-
its related to adverse drug events;31:34:39:40 how-
ever, no single preferred, effective pharmacist-led
intervention or a consensus for best practice has
been identified.40

Medication-related pharmacist interventions in
GP were most effective when they were multi-
faceted and involved patient follow-up and
interdisciplinary collaboration with face-to-face
communication.*! No two GPs are alike, so the
role of the pharmacist should be flexible and meet
local needs.3® Patient involvement is important for
a long-term effect and for motivation to change.**

ii. What does the primary healthcare sector
experience?

Interviews with staff. From the perspective of the
primary healthcare sector, a total of nine inter-
views were performed. Interviews (n=7) in the
GP included two GPs, one nurse, one practice
manager, one secretary, one care assistant, one
practice assistant (medical student). In addition,
an interview with one homecare nurse and a phar-
macist at the local pharmacy was performed.

For patients transferred from GP to hospital, the
interviews showed that updating SMR had not
been in focus in the GP:

We are expected to update SMR before admitting a
patient. In the acute situation we do not have time
to get an overview of a patient’s medication if, for
example, it is a long time since their last annual
check-up. In addition, the patient can be followed
by various specialists, so you are not responsible for
the full medication. (General practitioner 1)

I think that updating SMR is a really good idea. We
do it in relation to patients’ annual check-up and we
should also do it before we admit people, but we are
just not good enough at doing that. We know very
well that it can take on average an extra 15 minutes
to assess a patient in the Emergency Department if
SMR is not updated. We are not doing it well
enough. I would like to make that a focus point.
(General practitioner 2)

For patients transferred from hospital to GP, the
interviews showed experiences that information
on medication changes is sometimes missing. The
SMR is not always updated, sometimes electronic
prescriptions are missing and some patients do
not know the follow-up plan:

The worst thing is when the patient is discharged
and SMR is not updated. It is not always clear in the
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Table 1. Summary of the findings in the literature searches, staff interviews, patient cases and patient interviews.

i. What does the literature say?

- Medication-related pharmacist interventions to improve patient safety in, respectively, sector transitions and GP, may include elements like
medication history??3%; medication reconciliation3-38; medication review??30.36.38-41. and patient counselling/follow-up?2?.30.36.38.39.41.42

- Interventions were most effective when they were multifaceted343?41.43 and involved inter-professional collaboration30.38-41.44 with for example
face-to-face communication*’

- There is no unambiguous conclusion on which interventions are most effective30:36.39.43
- No two practices are alike; interventions need to be flexible3?

- Considering patient needs and involving patients may be important for implementing change384447

ii. What does the primary healthcare sector experience?

Described in interviews with staff Patient cases

For patients transferred from GP to hospital: Update of SMR: (n=75; n=100)
- The GPs have little focus on updating SMR in general 1. n=75 patient cases with homecare or recent
annual check-up visit. 49 of 75 patients had

For patients transferred from hospital to GP: prescription changes or annual check-up visits

- Sometimes information on medication changes is missing in the discharge letter without an SMR update.

- Patient involvement during hospitalization is lacking 2. n=100 patients referred to an out-patient clinic.

- Patients with homecare and the homecare nurses often do not know what had 79 of 100 patients were referred without an SMR
happened during hospitalization or if there is a follow-up plan update on the day of referral or the day after.

- Some patients do not know the follow-up plan

- Dose dispensing is often problematic after discharge

- The SMR is not always updated at the hospital

- Too little medication is dispensed after discharge for patients with municipal nursing
care

- Electronic prescriptions are sometimes missing

Pharmacists-led medication review: (n=10)
Six of 10 patients had a medication list actual or
potential DRPs and the potential for being optimized.

iii. What does the secondary healthcare sector experience?

Described in interviews with staff

Patient cases

For patients transferred from GP to hospital:

- It is important that the SMR is updated in GP.

- It varies from GP to GP how much the SMR is updated. This causes lack of
information, a lot of extra work at the hospital and increases the risk of medication
errors.

- It is important for both patients transferred to an outpatient clinic and in an acute
hospitalization that the SMR is updated in GP.

For patients transferred from hospital to GP:

- Discharges are complex, and medication is only a part of it; however, the most
dangerous part.

- The hospital doctors try to involve patients in their medical treatment, to document
medication changes in the discharge letter and to update SMR at discharge.

- The quality of the patient discharge varies from doctor to doctor.

- Some patients may need a medication conversation - as a kind of decision support
tool.

Hospitalized patients (n=9):

- Nine patients had medication changes during
hospitalization; in four patients all changes were
communicated to the GP in the discharge letter

- One of six patients with homecare had all medication
changes stated in the nursing letter

- Four patients were discharged with opioids;
however, the plan for phasing out opioids were
invisible to the GP

iv. What does the patient experience?

Patient cases (n=7):

- Three of seven patients would have liked more patient involvement in medication during hospitalization
- Five of seven patients had not needed a place to ask medication-related questions after discharge
- One of four patients recognized that the hospital had given them a plan for phasing out opioids. Either they did not receive a plan or they did not

remember it.

GP, general practice; SMR, Shared Medication Record.
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discharge letter why a medication change has been
made. Sometimes I have to look in the e-record
because I need an explanation or if there is a
follow-up plan. The patient, especially those with
homecare nursing, is not always involved in their
own treatment. (Nurse)

The discharge letters are of very variable length.
Some are easy to read and are written with a clear
and distinct conclusion. Others are difficult to read
and it is unclear what is relevant to me and what is
done at the hospital. Sometimes information about
medication is adequate and other times it is not.
(Practice assistant)

The discharge letters contain information about
medication changes; however, the minor adjust-
ments are not always mentioned. We will then
capture that in the SMR. I could call the hospital
to find out if the little things are mistakes or correct
changes. Also, we often find that there is a lack of
for new medicines.

electronic  prescriptions

(Homecare nurse)

Parient cases. A total of 175 patient’s SMR were
audited in relation to their update. Of these, 75
cases were patients from a nursing home or with a
recent annual check-up visit. Prescriptions changes
or annual check-up visits without a SMR update
were found in 65% of the patients (49/75). One of
the patients had a SMR with 1456days (4 years)
since the last SMR update and was receiving dose-
dispensed medication from the local pharmacy. An
example of a misleading SMR was a patient with a
prescription of 300mg Gabapentin in the SMR;
however, in the patients’ GP record, it was stated
that the dose was increased to 300mg three times
daily.

In addition, 100 cases were patients referred to an
outpatient clinic. Of these, 79% (79/100) were
referred without an SMR update on the day of
referral or the day after.

Pharmacist-led medication review was performed
on 10 randomly selected patients in the GP.

Six of 10 patients had a medication list with actual
or potential DRPs and the potential for being
optimized. An example was a patient with
Amlodipine, Bisoprolole, Acetylsalicylic acid and
Nitroglycerine spray prescribed during a previous
hospitalization; however, heart problems had
since been ruled out.

iii. What does the secondary healthcare sector
experience?

Interviews with staff. From the perspective of the
secondary healthcare sector, two interviews were
performed; one with a medical doctor and one
with a nurse with experience on cross-sectoral
collaboration.

For patients transferred from the GP to the hos-
pital, the interviews showed the experience of
SMR not always being updated. Both for patients
referred to an outpatient clinic and for acutely
admitted patients:

It may have major consequences for patients if the
SMR is not updated. When a patient has several
diseases, then no one ‘dares’ take responsibility.
Many hospital physicians say, well, the doctor
responsible for the patient must then be his doctor
in GP. But no, not if the patient also goes to a
COPD outpatient clinic. Then your doctor in GP
will never bother with it. (Nurse)

It has a huge significance that the medication list
is correct and SMR is being updated. This
applies to both patients referred to an outpatient
clinic and for patients referred for acute care.
(Doctor)

For patients transferred from the hospital to the
GP, the interviews reflected that the discharge
process is really complex and involves several par-
ties. Medication is only a part of the discharge
process; however, ‘It [medication] is the most
dangerous part’ (Nurse).

The hospital has an ambition to involve patients
in their medical treatment, to document medi-
cation changes in discharge letters and to
update the SMR at discharge; however, the
interviews also indicated that this is not always
the case.

I have a lot of attention around medication. I make
sure the medication lists are correct, to update
SMR, and to contact the GP when I am in doubt
about something. I pay attention to justify
medication changes and talk to patients about
what has changed. I am aware of writing about
medication changes in the discharge letters. I
probably do more than most doctors due to my
particular interest in the field. (Doctor)
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The discharge process is too fast and you
completely forget to involve the patient. At
discharge, they [nurses] have much more focus on
how to inform the municipality; but how do they
prepare the patient for him to be discharged?.
(Nurse)

I have often thought that one should introduce a
medication conversation at patient level. What is the
consequence if you do not take your medication?
The doctors just assume that of course they are
taking their medication. The medication conver-
sation could be like a kind of decision support tool.
You have this choice and that choice. And these
choices have consequences if you choose this or that.
There are some places where one forgets to involve
the patients. (Nurse)

Patient cases. A total of nine hospital records and
discharge letters were audited in relation to
medication changes during hospitalization and
communication about them to the primary
healthcare sector. The patients were admitted
to the Orthopaedic Surgical Department (n=4),
to the Gastrointestinal Surgical Department
(n=1) or the Medical Department (z=4). All of
the patients had medication changes during
hospitalization; in four of the cases all of their
medication changes were communicated to the
GP in the discharge letter. A total of six of the
patients had homecare nursing after discharge;
medication changes were noted in the discharge
letters for the homecare nurses in one of the six
cases.

Four patients were discharged with opioids and a
plan for phasing out opioids were prescribed in
the eMAR at the hospital; however, the phasing
out plans were not visible for the GP in either the
discharge letters or the SMR.

iv. What does the patient experience?

Seven of the nine audited patients were reached
by telephone after discharge. In general, the
patients were satisfied by their treatment at the
hospital.

Three of seven patients would have liked more
patient involvement in their medical treatment
during hospitalization.

There was no doctor who told me why all those
changes were made. (Patient 4)

They did not tell anything by themselves. But they
were willing to answer when I asked. I want to know
what I am taking. (Patient 6)

Four patients were discharged with opioids; one
of them recognized that she was discharged with
a plan for phasing out opioids after discharge.

The doctor told me what was going to happen and I
also got a note with the phasing out plan to take
home. (Patient 1)

Five of seven patients had not needed a place to
ask medication-related questions; two of the
patients had check-up visits at the hospital twice a
week.

Synthesis 2 (Figure 1). During the inter-disci-
plinary workshop, the information gained was
further synthesized and informed the develop-
ment of the first prototype of the intervention
(see Table 2).

Piloted cross-sectoral pharmacist intervention
Synthesis 3 (Figure 1). A total of 14 patients
referred to an outpatient clinic were included in
the GP Clinic by a GP or a nurse. In addition, 30
hospitalized patients were included by a pharma-
cist in the hospital (see Table 3).

The SMR was not updated by the GP in 14% of
patients referred to an outpatient clinic; however,
despite the update, the pharmacist-led medica-
tion history revealed 22 medication discrepancies
in 9 of 14 patients. Most of them were minor
(n=20) and were easily solved by correction in
the SMR by the pharmacist.

The SMR was not updated by the GP in 63% of
acutely hospitalized patients. At discharge, the
SMR was not updated by the hospital in 10% of
the patients.

Medication changes during hospitalization were
seen in 79% of the patients. Twenty-nine percent
of the medication changes were not communi-
cated to the GP and 58% not to the homecare
nurses.
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Table 2. Components of piloted intervention (version 1).

Intervention Description

Basis of rationale

For patients in transition from GP to hospital

Medication - Talk to the patient about their medication history
history + updating the in person or by telephone
SMR - Medication reconciliation (compare with SMR)

- When necessary:

- Adjust prescriptions in SMR

- Update SMR

- Write electronic note in GP record

Medication review - Review the medication list according to doses,
timing, formulation, interactions, side effects,

biochemistry and guidelines

- Write electronic note in GP record when necessary

For patients in transition from hospital to GP

Medication history

- Medication reconciliation (compare with SMR]
- When necessary:

- Communicate discrepancies to pharmacist in GP

Medication review - Review the medication list according to doses,
timing, formulation, interactions, side effects,

biochemistry and guidelines

- Write electronic note in the hospital or GP record

when necessary

Overview of medication
changes after
hospitalization

letters for information on medication changes
after hospitalization

Patient involvement - Perform follow-up telephone call to the patient

Follow-up on
medication after
discharge

- Identify drug-related problems

- When necessary:

- Talk to GP about drug-related problems
- Write electronic note in the GP record

- Talk to the patient about their medication history in
person (pharmacist collecting informed consent)

- Review hospital prescriptions, SMR and discharge

The SMR should reflect the actual medicine
intake of the patient and be updated prior to
the hospital visit.”23

Patient cases from the GP had shown that
this was not always the case.

Medication list can be optimized through
medication review?37.40.48

Basis for the medication review

As above

Medication changes is not always
communicated to the GP or homecare
nurses at discharge (interviews, cases)

Patient involvement is important for long-
term effect. Positive effects are more likely
to be seen with multifaceted interventions in
conjunction with follow-up on patients.37:41.44

Completion of the intervention

Intervention components are described in the table as well as the basis of rationale.
GP, general practice; SMR, Shared Medication Record.

A total of 24 missing electronic prescriptions in
13 patients were seen.

A pharmacist-led medication review was per-
formed for 36 patients. DRPs were found in 24
patients; 55 comments in total. Most of these
were related to medication reconciliation, dose,
or interactions.

Seven of the 44 patients were included without
consent according to the study permissions;
therefore, a follow-up telephone call was
planned for 37 patients. Follow-up telephone
calls were performed for 23 patients; in 14 cases
we missed the follow-up call of various reasons
(see Table 3). The pharmacist discovered seven
patients with DRPs related to the transition
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Table 3. Descriptive data for included patients.

For patients in transition from GP to hospital

Patients referred to
an outpatient clinic

Hospitalized patients

Patients possible for inclusion, (N)
Included patients, (n)

Excluded patients, (n)

Baseline characteristics:

Age, years, [mean; SD; Min-Max]

188
14

174
Reason unknown?

61.7;19.3; 21-83

167
30 (7 without consent)

137

Did not meet inclusion criteria,
n=41

Discharged before consent, n=79
Considered too ill>, n=13
Declined to participate, n=4

71.8; 15.5; 39-94

Gender, male, (n; %) 8:57% 17;56.7%

Home care, (n; %) 0; 0% 11; 36.7%

Medications, (mean; SD; Min-Max] 5.4;2.9;1-11 9.7,5.7; 0-20

Dose dispensing by robot, (n; %) 0; 0% 1;3.3%
Shared Medication Record:

Patients without a GP-updated SMR at 2; 14.3% 19; 63.3%

referral, (n; %)

Medication discrepancies in SMR at referral identified by pharmacist:

Patients with discrepancies, (n; %) 9; 64.3% —
Prescriptions, (n) 75 —
Prescriptions with discrepancy, (n; %) 22;29.3% —
Discrepancies pharmacist-solved, (n; %) 20; 90.9% —

For patients in transition from hospital to GP (both from outpatient clinic and discharges)

Patients (N): IAA
Excluded, missed to follow-up, (n;%) 2; 4.5%

Shared Medication Record:
Patients without a hospital-updated SMR at discharge, (n; %) 4; 9.5%

Medication changes during hospitalization:

Patients with medication changes, (n; %) 33; 78.6%
Medication changes, (n; median per patient; IQR) 126; 2; 5-1
Medication changes not written in discharge letter, (n; %) 37;29.4%
Medication changes for patients with homecare, (n) 57

Medication changes not written in homecare letter, (n; %) 33;57.9%

(Continued)
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Table 3. (Continued)

For patients in transition from hospital to GP (both from outpatient clinic and discharges)

Electronic prescriptions:

Patients with new medication prescribed at hospital, (n) 26
Patients with missing electronic prescriptions, (n; %) 13; 50.0%
New prescriptions in total, (n) 81
Missing electronic prescription in total, (n; %) 24; 29.6%

Medication review:

Medication reviews performed, (n) 36b

Patients with drug-related problems, (n; %) 24; 66.7%

Drug-related problems, (n; median per patient; IQR) 55; 1;2,5-0
Dose, (n; %) 11; 20.0%
Interaction, (n; %) 8; 14.5%
Side effect, (n; %) 3;5.5%
Indication, (n; %) 5;9.1%
Optimization of treatment, (n; %) 4; 7.3%
Medication reconciliation, (n; %) 18;32.7%
Clean up SMR, (n; %) 3;5.5%
Other, (n; %) 3;5.5%

Follow-up telephone calls:

Patients (N) 37
Follow-up phone calls performed, (n; %) 23; 62.2%
Missed follow-up phone call, (n; %) 14;37.8%

Follow-up after the pilot study ended, n=8
Transferred to homecare after discharge, n=3
Considered too illc, n=2
Did not pick up the phone, n=1
Patients with medication-related questions, (n; %) 9;39.1%

Patients with DRPs related to transition from hospital to GP 7, 30,4%
discovered by the pharmacist, (n, %)

Patients who liked the initiative, (n; %) 17; 73.9%

GP, general practice; IQR, interquartile range; SMR: Shared Medication Record
aReason unknown: GPs did not register why a patient was not recruited.
bMedication review not performed in patients with no or only a few medications.
cConsidered too ill: suicidal, cognitive impaired or with life-threatening illness.
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between the hospital and the GP. An example
was a patient, who was discharged with high
dose of morphine and an abrupt discontinua-
tion date. Another example was a patient who
were used to take isosorbide-mononitrate 30 mg
daily. The patient was discharged with 60 mg;
however, the new dose was not prescribed in
the SMR or mentioned in the discharge letter
for the GP or the homecare nurse. With access
to electronic records in both healthcare sectors,
the pharmacist was able to participate in the
identification and/or resolution of these
problems.

Most patients liked the initiative with a follow-up
telephone call; however, some mentioned that it
was more relevant for others than themselves.

Ad hoc tasks included preparation of a guideline
for updating SMR in the GP in question, presen-
tation of the guideline at morning conferences
and a few medication reviews on patients chosen
by the GP. One week after the implementation of
the SMR guideline, 57% of the referred patients
had an updated SMR on the day of referral or the
day after.

An interdisciplinary workshop was held after the
pilot study. Overall it was considered that the dif-
ferent elements of the intervention made sense to
both healthcare sectors and to the patient. The
timing of the follow-up telephone call was clari-
fied to be performed ideally the day after dis-
charge. No further changes were made to the
design of the intervention (Version 2, see
Supplemental Appendix 5).

Discussion

In this study, we aimed to explore DRPs in the
transition of patients between healthcare sectors
and to develop and pilot-test a cross-sectoral hos-
pital pharmacist intervention to overcome some
of these problems. In our thorough coverage of
the perspectives from healthcare professionals,
patients and the literature, we found that DRPs in
cross-sectoral transitions are multi-faceted.
Especially GPs not updating SMR regularly and
at referral and lacking information on medication
changes after discharge was noticed. Also, we saw
lacking patient involvement, problems with dose-
dispensed medicine after discharge and dispens-
ing of too little medicine after discharge.
Transitional care is complex and thus; the

cross-sectoral hospital pharmacist intervention
was developed with the purpose to overcome only
some of the problems. With the intervention, we
wanted a pharmacist with a shared employment
between the Hospital Pharmacy and the GP, to
keep an extra eye on patients’ medication on their
way into the hospital as well as home again.

In Denmark, we have a SMR for each patient
with access from both healthcare sectors. The
electronic record was implemented with the pur-
pose to reduce the number of medication errors
that occur due to lack of information about
patient’s medication, reduce the number of read-
missions due to medication errors and to reduce
the time spent clarifying patients’ current medica-
tion.® To fulfil this purpose, it is important that
physicians in both sectors focus on updating SMR
on an ongoing basis and when medication changes
are made. Especially in cross-sectoral transitions
where treatment-responsibility shifts. Our study
found, that updating SMR had been given little
focus at the GP; however, the intervention and
the implementation of a guideline for the update
of SMR had an impact on GPs behaviour updat-
ing SMR. Many GPs are not aware of the
increased risk of medication errors when the SMR
is not updated. GPs in Denmark normally do not
have a pharmacist in the clinic. The presence of
the pharmacist in the GP helped to focus on
updating SMR which may have reduced the num-
ber of potential medication errors and extra work
at the hospital.

In line with our study, it is well known that dis-
crepancies between registered prescriptions and
patients’ actual use of medication are frequent
and the majority of discrepancies are caused by
the healthcare system (53%) or the patient (32%;
70% intentional non-adherence).¥® Therefore,
the intervention included medication history and
focus on updating SMR at referral from the GP to
the hospital.

For patients discharged from hospital, we found
DRPs in many of the patients. Most of the patients
had an updated SMR; however, 50% of the
patients with new prescriptions missed an elec-
tronic prescription, and 30% of medication
changes were not communicated to the GP in the
discharge letter. This number was even higher for
medication changes communicated to the home-
care nurses. In addition, the pharmacist identified
DRPs in two thirds of the reviewed patients. Most
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of the DRPs were related to medication reconcili-
ation, dose or interactions.

This is in line with a newly published study from
Aalborg University Hospital®® in which 22 dis-
charged patients were audited. In their study,
they found DRPs in 20 (91%) of the patients
including DRPs in SMR, dispensing errors at
hospital and missing electronic prescriptions in
SMR. The handling of these DRPs was very time-
consuming for the healthcare professionals in
both healthcare sectors, therefore; they recom-
mend more resources to prevent DRPs instead of
solving the single problems — for instance by prac-
tising cross-sectoral interdisciplinary ‘Shared
Care’.%0

It was not possible for the pharmacist to be physi-
cally present at the hospital and in the GP at the
same time. Therefore, it was not possible to inter-
vene at the hospital before discharge, so that for
example all medication changes were described in
the discharge letter. The pharmacist was physi-
cally present in the GP twice a week, and this part
of the intervention was designed to follow-up on
patients after their hospital contact aiming to clar-
ify questions from the patients and identifying
DRPs before they became huge problems.

In our study, we found that patients thought it
was a good idea to be followed up by telephone
after discharge; however, not everyone thought it
was necessary for themselves. We did not see any
particular relation between this opinion and, for
example, age or the number of drugs, so from
the pilot study, it is not possible to describe
inclusion and exclusion criteria for the telephone
follow-up.

A total of 87% of the people living in the specific
municipality has low socioeconomic status due to
low educational level, job situation and low
income.?! Low educational level and low income
are also related to low health literacy,>? therefore;
it is assumed that many of the included patients
have low socioeconomic status as well as low
health literacy. Maybe that is why many of the
included patients did not see their own need for a
follow-up telephone call after discharge? People
with higher health literacy have a greater ability to
find, understand, and use information and ser-
vices to inform health-related decisions and
actions.>3

Interestingly; the pharmacist discovered DRPs as
part of the follow-up telephone call in 30% of the
cases. The follow-up telephone calls may prevent
DRPs as well as extra and time-consuming?®® tel-
ephone calls to the GP and the hospital. To do so,
we found that the timing of the follow-up tele-
phone call was important and ideally should be
done the day after discharge or as quickly
thereafter.

Overall, the intervention in this study made
sense to both healthcare sectors and patients
and the overall design of the intervention was
not changed after the pilot study; only the tim-
ing of the telephone call was specified. Therefore,
the final version of the intervention included the
following elements: medication history, medica-
tion reconciliation, SMR update, medication
review, overview of medication changes and
follow-up telephone calls after discharge. This is
in line with previous published literature reviews
in which elements like medication reconcilia-
tion, medication review, patient follow-up and
physically presence at the GP were considered
effective in optimizing patient medica-
tion.31:39:41,44 The shared employment and the
unique access to health records in both health-
care sectors were the most different, innovative
and value-creating elements in the identification
and resolution of DRPs in cross-sectoral
transitions.

The intervention was tested in a large GP Clinic
with many different healthcare professionals
employed; thus, the GPs were used to interdisci-
plinary work. It would be interesting to explore
the acceptability of the intervention in GP Clinics
with differing characteristics.

Strengths and limitations
This study has some strengths and limitations
that merit further discussion.

The identification of evidence was performed by
exploring the question: Which drug-related prob-
lems are seen in the transition of patients between
healthcare sectors and how can a pharmacist
intervention be used to solve some of these prob-
lems? The question was explored thoroughly
from four points of view. Interview participants
were selected with inspiration from the ‘Snowball’
principles, and it was considered a strength that
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the question has been explored from different
perspectives; however, we only included partici-
pants from one GP and only two participants
from the hospital. The experiences may have
been different if more participants had been
involved.

The intervention was developed before the new
Medical Research Council (MRC) guidance’* on
complex interventions was published; thus, the
former guidance on complex intervention research
was used.?? We refined the intervention once.
According to the new guidance, it is important to
revisit the core elements of the intervention and
refine the intervention accordingly.>*

The intervention was developed based on no
other theoretical basis than the concept of inter-
disciplinary collaboration. The intervention may
have been different if another theoretical approach
had been used.

The intervention was developed from the findings
through co-creation between pharmacists, doc-
tors and a nurse. This was considered a strength
as an intervention developed together with par-
ticipation of both healthcare sectors and different
professionals, may be more relevant and take the
context into account. Ideally, patients are involved
as research partners in the development of an
intervention.>® It was our ambition from the
beginning to have a patient representative on
board in the project group; however, we did not
succeed with this. Patient and public involvement
in research was new to the project group and we
did not have any experience with user panels.
Instead, we decided to explore the relevance of
the follow-up telephone call by simply asking the
patients. In this way, we gained knowledge of the
issue from several patients instead of a single or
two participants in a user panel.

In the intervention, we had an experienced phar-
macist with a shared employment between the
Hospital Pharmacy and the GP. As far as we
know, this constellation has not been tested prior.
The pharmacist was physically present at the GP
twice a week in the acknowledgement of the
importance of verbal inter-professional and face-
to-face communication.4!

It was difficult to collect informed consent from
referred patients at the GP. When the pharmacist

was physically present at the GP is was often eas-
ier; however, many patients were referred without
a physically meeting at the GP. Some were
referred after a video consultation (popular dur-
ing the COVID-19 pandemic) or after X-ray con-
sultation. Since the pharmacist during the pilot
study found many discrepancies between regis-
tered prescriptions and patients’ actual use of
medication, it was considered relevant to keep
this part of the intervention.

Conclusion

DRPs in cross-sectoral transitions are multifac-
eted and the experiences depend on the point of
view. The cross-sectoral hospital pharmacist
intervention identified and solved several DRPs;
in this way, medication errors were avoided. The
shared employment and the unique access to
health records in both healthcare sectors were
important in the identification and resolution of
DRPs. The intervention made sense to both
healthcare sectors and patients, and the overall
design of the intervention was not changed after
the pilot study. A feasibility test with focus on
acceptability of the intervention in GP Clinics
with differing characteristics is considered as the
next step.
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