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General introduction

HOSPITAL ADMISSION
Over the weekend, Mr. Simons has experienced a minor ischemic stroke and is rushed into the emergency
department (ED) around midnight.After a few diagnostic tests, the ED-staff initiates secondary prophylaxis
with clopidogrel. Simultaneously, an ED-nurse starts verifying his medication history but communication
with Mr. Simons is difficult due to his stroke. Unfortunately, Mrs. Simons is also unable to recall her
husbands’ medication exactly as she is overwhelmed with emotions. She is, however, able to explain that
her husband has diabetes and receives antihypertensive medication.To complete the medication history, the
nurse contacts the community pharmacist on duty. However, since Mr. Simons’ lives outside their service
area, the pharmacist has no medication history of Mr. Simons available. Therefore, the ED-staff decides to
rely on the incomplete medication information.
The next morning, Mr. Simons is transferred to the neurology ward where a statin is initiated and
blood pressure is regulated with a diuretic and ACE-inhibitor. Mr. Simons additionally receives insulin to
regulate his blood glucose and an opiate since Mr. Simons complains about severe shoulder pain.

Care transitions are commonplace in everyday health care practice. During a single disease
episode, patients may be treated in multiple health care settings with involvement of many
different health care professionals. Every transition of care increases the risk of adverse events
or other unsafe situations.1 Especially patients with multiple chronic or complex conditions
are at increased risk as they require care in different health care settings more frequently.1
In 2014 approximately half of the Dutch population was treated for at least one chronic
condition.2 It is expected that the number of patients with multi-morbidity will increase
due to an unhealthy lifestyle and ageing of the population.3 This will most likely result
in an increased complexity of future hospital admissions, subsequently presenting major
organisational challenges.3,4
Receiving care in multiple settings often means that patients obtain medication from
different prescribers. A key factor to ensure optimal patient and medication safety during
care transitions is providing continuity of care (Figure 1). Continuity of care is defined as “a
set of actions designed to ensure the coordination and continuity of health care, as patients
transfer between different locations or different levels of care within the same location”.5
Unfortunately, the optimal situation is frequently unachieved in everyday clinical practice
(Figure 1). The importance of continuity of pharmaceutical care is illustrated by the fact
that medication errors at the time of admission are common, occurring in up to 67 % of the
patients.6,7 To prescribe safely, physicians need an overview of a patient’s complete medication
regimen with recent changes, possible intolerances and relevant lab values (e.g. renal function
or electrolyte levels). Medication discrepancies at admission may result in failure to detect
drug-related hospital admissions or inappropriate drug therapy during hospitalization or after
discharge such as new unrecognised drug interactions or duplication of medication.8 This
may adversely affect patient safety as over 25 % of the identified errors have the potential to
cause patient harm.6,9
A major proportion of these medication errors is caused by the urgent and unplanned
character of many care transitions which leaves patients confused, vulnerable and largely
13
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Secondary
care

Primary
care

unprepared.10 Even if patients are able to communicate at hospital admission, they cannot
always remember or understand their medication regimen or they don’t bring a recent list of
their medication.11,12 Furthermore, limited (health) literacy, advanced age, impaired cognitive
function and language barriers may affect a patient’s ability to accurately report their
medication regimen.13,14 Therefore, verifying the accuracy of patients’ medication history
needs to be an integral part of the patient assessment at the time of hospital admission.
Medication reconciliation is a strategy to reduce the number of medication errors and is
defined as “the formal process of obtaining and verifying a complete and accurate list of
each patient’s current medicines”. Medication reconciliation implies combining patientreported information with at least one other source, for instance electronic pharmacy records
(Figure 1).15,16 In the Netherlands, community pharmacy medication records are generally
considered as a reliable information source due to limited pharmacy shopping behaviour
and local networks of pharmacy computer systems.17,18 Ideally, medication reconciliation
should be performed at any transition moment to obtain a complete and accurate list of each
patient’s current medication at any time point (Figure 1).16,19

Primary
care

1

Patients’
actual
medication use

Community pharmacists’
pre-admission
medication history

Hospital admission: Obtain accurate medication history,
evaluate appropriateness & document changes

During hospitalization: Maintain accurate medication
status during admission & internal transfer
Hospital discharge: Transfer updated medication status
to primary care provider & patient

Community pharmacist verifies
discharge status with pre-admission
history & verifies patients’ knowledge
Patient well
informed on
post-discharge
medication

Community pharmacist resolves
discrepancies, documents postdischarge medication status & informs
patient on new medication status

figure 1. Optimal communication pathways to secure continuity of pharmaceutical care.
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Hospital discharge
After a few days Mr. Simons feels much better. He asks the junior physician when he will be discharged.
Although Mr. Simons is not completely recovered, the treating physician decides that only one extra night
for observation will probably be sufficient. The next day there are no other complications and the treating
physician tells Mr. Simons that he can go home. As he walks off in a hurry, the junior physician informs
the nurse about the discharge and he promises Mr. Simons to inform his local primary care providers on
the follow-up and his discharge prescription.
Later that day, Mrs. Simons arrives to pick up her husband. It has been a long day for Mr. Simons
with several final checks. With Mrs. Simons present, the nurse and the junior physician overwhelm them
with a wealth of information concerning the discharge. However, Mr. Simons feels tired and has difficulty
to absorb all the information. He just wants to go home as soon as possible.Therefore, the junior physician
writes a discharge prescription and the nurse provides his medication for that evening.

A suboptimal transition from the hospital to home may jeopardizes patients’ safety and can have
serious consequences such as adverse events or unplanned rehospitalization.20,21 Continuity
of care implies that both hospital admission and discharge are part of the same patient care
continuum (Figure 1). By relying on an incomplete medication history at admission or
during internal transfer, medication errors are introduced which can persist throughout
hospitalization and remain unnoticed at time of discharge.22 On top of that, hospitalized
patients are often seriously ill or experience deterioration of chronic diseases. This frequently
results in multiple medication therapy changes during hospitalization.23–25 Of major concern
are the changes affecting medication use for co-morbid disorders that are not associated with
the hospitalization,24,26 changes due to local hospital formularies,27 or ad hoc changes prior to
discharge.19 Performing discharge reconciliation by documenting and transferring the reasons
for these changes is essential because many medication changes need evaluation in the postdischarge period.25 Additionally, counselling patients at discharge about their medication use,
each drugs’ role, dose and frequency, drug interactions, common adverse reactions, etc., is an
important element of discharge planning.28 If available, involving patients’ next of kin may be
useful to support the patient.29 Pharmacists can play an important role in providing patient
information and education at care transitions which reduces post-discharge adverse drug
events (ADEs) and increases patient satisfaction.30,31 Therefore, forming a triad across settings
of hospital-based physicians and pharmacists, their community-based colleagues, as well as
the patients themselves, is of utmost importance.26

Resuming self-management
The next day Mr. Simons is delighted to be back home. Although he still needs to recover and get stronger,
he is convinced that the recent birth of his granddaughter will boost his health considerably.

15
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However, Mrs. Simons starts to worry. For years she has helped her husband with taking his medication.
For the first time, she feels that she loses track and doubts if she is the right person to support him: All
those new medicine names are confusing! Are they all really necessary? And for how long? As Mr. Simons
is still weak, she did not wake him last night for his evening dose; Is that harmful? And what is the insulin
for? She cannot remember her husband being trained at the hospital to administer the injection himself.
And the medication that he still has in his medicine cabinet, should he continue those as well? Whom can
she turn to with all her questions? Maybe his general practitioner or the community pharmacy? Are they
informed on Mr. Simons’ recent hospitalization?

During hospitalization, patients often become dependent on the comprehensive care they
receive. In contrast, after hospital discharge they abruptly have to resume self-management.10
Patients and their carers frequently feel unprepared for this transition due to a lack of
understanding of their disease and its management. Or they feel forlorn not knowing which
health care provider they should contact for appropriate guidance.20 Frequently, patients
are unable to recall the names and indication of their medicines and are poorly informed
on important side effects. To improve adherence to their treatment and support correct
medication use it is necessary to increase their medication knowledge and discuss possible
perceptual and practical barriers for using their medication.28,32 However, as patients are
often discharged within 48 hours they have little time to familiarise themselves with new or
changed medication.23 Furthermore, hospital discharge is a stressful event at which patients
can easily be overloaded with information.33 Finally, patients’ health status is often affected
during hospitalization which may also affect their cognitive function and ability to absorb
new information.34,35 Therefore, at each point in the care continuum all efforts to improve
patient understanding should focus on patients’ complete medication plan and not on a
single aspect.35

Readmission to primary care
Meanwhile, the community pharmacy receives Mr. Simons’ discharge prescription from the neurology ward.
The pharmacist notices that Mr. Simons had already been discharged the previous day and compares the
discharge prescription with Mr. Simons’ pre-admission medication.
The discharge prescription gives rise to many questions. It does not mention the recent pre-admission
dose decrease of hydrochlorothiazide, was that reversed during hospitalization? Moreover, the general
practitioner recently started aspirin. Should this be combined with clopidogrel or is clopidogrel replacing the
aspirin? And for how long will Mr. Simons be needing the opiate after discharge? As Mr. Simons can be
confined to his bed for a while he should be receiving a laxative simultaneously to prevent constipation, but
this is not mentioned on his discharge prescription. Oddly, insulin monotherapy was initiated at admission.
The pharmacist knows that Mr. Simons previously received metformin, but he was well-controlled. Does
Mr. Simons really need insulin?
Overall, the pharmacist starts to question the completeness of the discharge prescription and decides to
contact the in-hospital physician.

16

Pharmacists are shifting from traditional compounders and dispensers to integrated health
care providers.36 This transformation is welcomed in different transitional care processes as
shown by the deployment of pharmacists at different points of patients’ hospital journey;
from their role in performing medication reconciliation and clinical medication reviews
to post-discharge interventions.37–39 Post-discharge evaluation of patients’ medication is
necessary since patients could resume old and incorrect medication routines, new problems
may arise (such as emerging ADEs and other drug-related problems after hospitalization) or
because misunderstanding of the new regimen might occur. As community pharmacists are
generally the first primary care provider consulted by patients post-discharge, their role in
ensuring medication safety at time of readmission to primary care can be crucial by bridging
the gap between hospital and primary care.

Objective and outline of this thesis
The former case shows that drug-related problems are a pervasive patient safety issue at every
care transition and that the optimal situation is often not achieved (Figure 1). The overall aim
of this thesis is to disentangle the problems with continuity of pharmaceutical care at the
time of readmission to primary care and to investigate the role of the community pharmacist
within this process.
The research presented in this thesis is built upon existing literature and information
gathered in everyday community pharmacy practice.
Chapter 2 focuses on the frequency and nature of all possible problems with continuity
of care that community pharmacists experience in daily clinical practice at the time of
readmission to primary care.
Chapter 3 describes the development of a new intervention to bridge the gap between
hospital and primary care in the form of a post-discharge pharmacist home visit: The Homebased Community pharmacist-led Medication management (HomeCoMe) program. The
focus of the systematic review in Chapter 3.1 is to evaluate existing evidence in literature
and unravel pharmacist intervention components from continuity of care programs that
improve clinical outcomes. In Chapter 3.2, this evidence is utilized to formulate a threephase approach to structurally address post-discharge drug-related problems.
Chapter 4 evaluates the HomeCoMe program. First, Chapter 4.1 evaluates whether
the collaboration between hospital and community pharmacists reduces the number of
drug-related problems after hospital discharge. Second, Chapter 4.2 describes barriers and
facilitators that may influence community pharmacists’ adoption of the home visit in daily
clinical practice. Third, Chapter 4.3 aims to assess the patient-pharmacist communication
during the post-discharge home visit by exploring the distribution of discussed topics as well
as the initiator of a specific topic.
In Chapter 5 the results of the different experimental studies presented in this thesis are
summarized and put into a broader perspective. Recommendations for further research and
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for improvement of the continuity of pharmaceutical care at readmission to primary care
are given.
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Problems with continuity of
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2.1

Problems with continuity of care

Abstract
Background Medication discrepancies are common at hospital discharge, and medication
reconciliation is widely endorsed as a preventive strategy. However, implementation is difficult
for instance due to the unreliability of patients’ medication histories. In the Netherlands,
community pharmacies are well-informed about their patients’ pre-admission medication
status which enables thorough post-discharge reconciliation.
Objective To study the frequency and nature of medication discrepancies, missing patient’s
knowledge and administrative problems at admission to primary care.
Methods A cross-sectional study was conducted in pharmacies belonging to the Utrecht
Pharmacy Practice network for Education and Research in the Netherlands. Structured
checklists were used to evaluate all discharge prescriptions presented by adult patients
discharged from the hospital to their own home during the study period. The primary
outcome was all possible problems with continuity of care, defined as (1) the number and
type of medication discrepancies and (2) administrative problems and (3) the necessity for
patient education.
Results In forty-four pharmacies checklists were completed for 403 patients. Most discharge
prescriptions (92 %) led to one or more problems with continuity of care (n = 1154, mean
2.9 ± 2.0), divided in: medication discrepancies (31 %), administrative problems (34 %) and
necessity for further education (35 %). Medication discrepancies (n = 356) resulted mainly
from missing pre-admission medication (n = 106) and dose regimen changes (n = 55)
on the discharge prescription. Administrative problems (n = 392) originated mainly from
administrative incompleteness (n = 177), e.g. missing reimbursement authorization forms
or supply issues (n = 150), e.g. insufficient pharmacy stock. The patients’ lack of medication
knowledge post-discharge was illustrated by the high need for patient education (n = 406).
Conclusion Community pharmacists are still confronted with problems due to inadequate
documentation at discharge, which can inflict harm to patients if not properly addressed. To
reduce these problems, a rigorous implementation of the medication reconciliation process
at all transition points, standardized electronic transfer of all medication related information
and interdisciplinary collaboration are crucial.
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Background
The transfer of patients from primary care to the hospital and vice versa is a process with
an increased risk of patient harm. Patient harm is often caused by medication errors evoked
by frequent changes in the medication regimen during hospital admission, involvement of
different health care professionals and inadequate documentation and transfer of information
between health care providers.1–4 Medication discrepancies account for over half of the
medication errors, which in turn represent risk factors for drug-related problems such as
adverse drug events (ADEs).5,6 Previous research showed that 19 % of patients discharged
from hospital experienced at least one preventable ADE within 3 weeks after discharge.7
Medication reconciliation, the formal process of obtaining a complete and accurate list
of each patient’s current medication across transitions of care, has been widely implemented
and endorsed to prevent medication discrepancies.8–16 Additionally, changes in patients’
medication status throughout the hospital journey should be documented and transferred to
the next health care provider and patient at discharge (Figure 1). However, the intensity of
these reconciliation processes varies from solely composing a discharge medication status to
adequate patient discharge counselling and transfer of medication changes, including their
rationale, directly to primary care providers.17 Moreover, many hospitals struggle with the
implementation of an effective and efficient discharge reconciliation process due to staffing
shortages or administrative burden.9,10,18 Finally, unreliable patient medication histories are a
major barrier to perform adequate medication reconciliation.19
Evidence supports that integrating pharmacists during hospital admission, discharge and
post-discharge can benefit continuity of care.20–24 In the Netherlands, community pharmacies
are well-informed about their patients’ actual medication status due to limited pharmacy
shopping behaviour, local clustering of computer systems and a nationwide system.25 As from
2011, adequate medication transfer is legally regulated by obliging an up-to-date medication
status at the time of dispensing a new prescription.26 Patients discharged from hospital can
either collect their discharge prescription at their community pharmacy or at an outpatient
pharmacy. The latter is located within a hospital. Both pharmacy-types are generally the
first primary care provider consulted by patients post-discharge. Altogether, this enables
community pharmacies to verify whether the received discharge information is a logical
result of the hospital admission as compared to patients’ pre-admission status.
Previous studies in the Netherlands lacked evaluation of the nature of post-discharge
problems with continuity of care, focused on a specific population or were performed in
a single pharmacy.27–29 Furthermore, all were performed before the introduction of the
above-mentioned law on transferring medication data. Therefore, our aim was to study
the frequency and nature of medication discrepancies and administrative problems and the
necessity for patient education at admission to primary care.
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Methods
Study setting
This cross-sectional study was conducted in pharmacies belonging to the Utrecht Pharmacy
Practice network for Education and Research (UPPER).30 The UPPER network consists
of approximately 1300 Dutch community and outpatient pharmacies which regularly
participate in research and traineeships for pharmacy students from Utrecht University. In
the Netherlands, all community pharmacies collect electronic dispensing data and perform
clinical risk management whenever a medicine is to be dispensed.31 Recently, community
pharmacists were recognised as health care specialists equivalent to in-hospital specialists and
general practitioners.

Ethics approval
The study protocol was approved by the Institutional Review Board of the division of
Pharmacoepidemiology and Clinical Pharmacology of Utrecht University. All checklists and
other patient information (e.g. copy of the discharge prescription) were encrypted within the
pharmacy using unique patient identification numbers consisting of patients’ gender and age
combined with a pharmacy designation.

Study sampling
All discharge prescriptions presented by adult patients (aged > 18 years) discharged from
the hospital to their own home during the study period were eligible for inclusion. A
discharge prescription contains the complete list of medication that the patient should use
post-discharge (according to the in-hospital physician), ideally containing the changes made,
including the rationale behind those changes. Discharge prescriptions that were presented
when the trainee or pharmacy staff member was unavailable were excluded.

Definition of outcomes
The primary outcome of this study was all possible problems with continuity of care
experienced by community pharmacists, defined as (1) the number and type of medication
discrepancies, (2) the number and type of administrative problems and (3) the necessity for
patient education at admission to primary care (Table 1). Medication discrepancies were
defined as any unclear difference seen between the medication listed on the discharge
prescription and the pre-admission medication status (Figure 1). A pragmatic categorization
was used to structure medication discrepancies due to the absence of a well-designed
taxonomy.32 Four categories of discrepancies were defined, based on its origin: newly started,
changed or missing medication or other (Table 1). Administrative problems were defined
as any problem originating from a logistic or administrative background. Finally, necessity
for patient education was defined as patients lacking relevant information concerning
their discharge medication, e.g. dose changes or information on medication that should be
discontinued (Table 1).
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Table 1. (Sub)categories and descriptions of the problems with continuity of care used in this study.
Category
Discrepancies
“new”

Subcategory
No clear indication
Contraindication /
Intolerance
Duplication
Drug-drug
interaction
Other

Discrepancies
“change”

Discrepancies
“missing”

Discrepancies
“other”
Administrative
problems

Dose regimen
change
Dose change
Drug change
Dose form change
Other
Continuing of home
medication
Preventive therapy
required
-

Incomplete
prescription
Supply problems
Other
Necessity for
Medication
patient education
information
Medication
management
Other

Description
There is no clear indication for use of the newly prescribed drug.
The patient has a contraindication (e.g. renal impairment, heart failure,
diabetes, hypertension) or intolerance for the newly prescribed drug.
Possible incorrect start of a newly prescribed drug because another
drug from the same therapeutic class is already in use.
Interaction between a newly prescribed drug and one which is already
in use.
For example, unclear dose, unclear regimen, unclear dose form or
unclear quantity of newly prescribed drug or unclear restart of a
discontinued drug.
Unclear dose regimen change.
Unclear dose change.
Possible incorrect drug change within the same therapeutic class.
Unclear dose form change.
For example, unclear stop date, unclear temporarily discontinuation,
unclear stop reason, unclear phase-out regimen.
No explicit mentioning of discontinuation of pre-admission
medication which results in lack of clarity.
Missing medication based on pharmacological grounds / no drug
prescribed but clear indication.
Discrepancies that cannot be categorized otherwise, e.g. unclear preadmission drug list, missing lab report (needed for dose control).
Missing administrative information concerning the discharge
prescription.
All problems regarding pharmacy supplies and patients’ stock.
Administrative problems that cannot be categorized otherwise.
Patients’ educational needs regarding their discharge medication, e.g.
instruction how to use a newly started inhaler.
Patients’ educational needs regarding their discharge medication
regimen, e.g. which drugs should be discontinued.
Necessity for patient education that cannot be categorized otherwise.

Data collection
Data were collected during the 6-week traineeship period of PharmD students somewhere
between September 2013 and December 2014. Data were either collected by the students
themselves or by pharmacy staff members. Both received oral instructions and a written protocol
from the principal researcher (HE). Structured checklists were used to systematically identify
and categorize the primary outcome. A copy of the discharge prescription, patients’ medication
status before and after processing the discharge prescription, general pharmacy information and
general hospital information were collected. In addition, general information (e.g. staff member
involved, processing date), supply information (e.g. adequate pharmacy supplies, inventory of
patients’ home stock) and processing time spent was gathered.
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Data analysis
LimeSurvey (www.limesurvey.com) and Microsoft Excel 2010 (Microsoft Corporation,
Redmond,WA, USA) were used for data entry. The dataset was checked for completeness by
two researchers (HE, PvB) and missing data were verified with the original paper document.
Descriptive statistics of the primary outcome – frequencies, means or median and standard
deviations or interquartile ranges (IQR) – were calculated. Continuous data were checked
for normality and either parametric T-tests or either non-parametric Mann-Whitney U or
Kruskal-Wallis tests were used to compare differences between groups (e.g. age, number of
drugs post-discharge). Categorical data were compared with Chi square tests. P-values < 0.05
were considered statistically significant. All analyses were performed using IBM SPSS 23.0
(SPSS Inc., Chicago, IL, USA).

Results
General characteristics
Of the 55 invited pharmacies, 11 were unable to identify discharge prescriptions during
the study period, thus 42 community and two outpatient pharmacies collected information
on 403 patients (median of 5.0, IQR 2.8–5.0). Patients received more drugs post-discharge
compared to pre-admission (9.2 ± 4.6 vs. 7.4 ± 4.9, P < 0.05). Prescriptions were mostly
received by fax and originated from a variety of hospitals and wards (Table 2).

Encountered problems during processing of prescriptions
The majority of the discharge prescriptions (n = 372, 92.3 %) contained at least one problem
with continuity of care. In total, 1154 problems were encountered (2.9 ± 2.0 problems
per prescription). Community pharmacies encountered more problems per prescription
compared to outpatient pharmacies (3.1 ± 2.2 vs. 2.4 ± 1.4, P < 0.05). Mean processing
time, including physician and/or patient contact if necessary, was 23.1 minutes (median 16,
IQR 10–30) for prescriptions leading to a problem versus 17.2 minutes (median 10, IQR
6–15) for prescriptions which did not (P < 0.05). For 54.3 % (n = 202) of the prescriptions
that led to one or more problems, the pharmacy contacted the prescriber for clarification.
The remaining 170 prescriptions were either clarified by (additional) patient contact (81.8 %),
or within the pharmacy itself when consultation of patient or physician was considered
unnecessary (e.g. an administrative problem) (18.2 %).
A total of 356 medication discrepancies (mean of 0.9 ± 1.1 per prescription) and 392
administrative problems (mean 1.0 ± 1.0) were encountered. Additional patient education
was necessary in 406 times (mean 1.0 ± 1.0, Table 3).
Medication discrepancies were categorized in “new”, “change”, “missing” and “other”
(Table 1, Table 3). The subcategory “no clear indication” was the major contributor (37.1 %)
to discrepancies concerning newly started medication (n = 89). A change in the pre-admission
medication was the largest category of discrepancies (n = 139). These discrepancies mostly
originated from a lack of information concerning dose regimen changes (39.6 %). Next,
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Table 2. General characteristics of processed prescriptions.
Patient characteristic
Male gender, n (%)

189 (46.9)

Age, mean years (SD)

64.0 (15.3)

No. of drugs pre-admission, mean (SD)

7.4 (4.9)1

No. of drugs after discharge, mean (SD)

9.2 (4.6)1

Pharmacy type, n (%)
Community pharmacy

277 (68.7)

Outpatient pharmacy

126 (31.3)

Discharge prescription presentation, n (%)
By fax

296 (73.4)

Over the counter by patient

55 (13.6)

Over the counter by (informal) caregiver

45 (11.2)

Other2

7 (1.7)

Hospital type, n (%)
Teaching hospital

215 (53.3)

General hospital

161 (40.0)

University hospital

23 (5.7)

Other3

4 (1.0)

Ward type, n (%)
Internal medicine4

131 (32.5)

Cardiology

69 (17.1)

Surgery

67 (16.6)

Respiratory medicine

39 (9.7)

Orthopaedics

33 (8.2)

Neurology

32 (7.9)

Other5

14 (3.5)

Unknown
1

18 (4.5)
2

3

4

Calculated for n = 355 (88.1 %). E.g. by e-mail. E.g. categorical hospital. Including gastroenterology, oncology, geriatrics
and haematology. 5 Gynaecology, otolaryngology, psychiatry, rheumatology, revalidation and urology.

discrepancies due to missing medication (n = 113) resulted mainly from lacking information
on the discontinuation of pre-admission medication (93.8 %). Administrative problems
originated mostly from administrative incompleteness (45.1 %), e.g. missing reimbursement
authorization forms, or pharmacy supply problems (38.3 %). The patients’ lack of knowledge
concerning their medication post-discharge was illustrated by the necessity for patient
education (n = 406) on both medication information (n = 244, 60.1 %) and medication
management (n = 151, 37.2 %).
Checklists were completed by trainees or pharmacy staff members. Trainees and staff
recorded similar mean processing time.The proportion of prescriptions that led to at least one
problem was compared between both groups of which only the proportion of administrative
problems revealed a difference (64.6 % versus 51.9 %, P < 0.05).
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Table 3. Number and percentage of encountered problems with continuity of care per category (N = 1154).
N (% within
category)

Category

Subcategory

Discrepancies
“new”
(n = 89)

No clear indication

33 (37.1)

A 78-year-old female received a discharge prescription for
temazepam. The drug was initiated during admission but
reasons for continuation post-discharge were unclear.

Contraindication /
Intolerance

13 (14.6)

Celecoxib was prescribed for a 74-year-old female with
known angina pectoris.

Duplication

13 (14.6)

Pre-admission an 81-year-old male already used zolpidem.
Temazepam was initiated on the discharge prescription.

Drug-drug
interaction

11 (12.4)

A 65-year-old male was using losartan. Potassium chloride
suppletion was initiated on the discharge prescription
while potassium-levels were unknown to the pharmacy.

Other

19 (21.3)

Both amlodipine 5mg and 10mg were newly prescribed on
the discharge prescription for a 57-year-old male. It was
unclear which one was temporary and which one should
be continued post-discharge.

Dose regimen
change

55 (39.6)

An 85-year-old female used 300mg of gabapentin three
times a day before admission. The discharge prescription
was 300mg six times a day. It was not clear whether the
dose was purposely increased.

Dose change

44 (31.7)

Pre-admission a patient (male, 61 years) already used
olmesartan 20mg, on the discharge prescription from the
cardiology ward olmesartan 40mg was prescribed. It was
unclear which one should be continued.

Drug change

20 (14.4)

An 84-year-old male used pantoprazole at home and
esomeprazole was prescribed on the discharge prescription.
Reasons for adaptation were unclear.

Dose form change

13 (9.4)

A 66-year-old male was using 20 mg of oxycodone sustained
release (SR) before admission. After discharge, the patient
received 10 mg of oxycodone immediate release (IR)
if needed. Grounds for adaptation and which one to
continue were unclear.

7 (5.0)

Pre-admission, an 83-year-old female was using metoprolol.
The discharge prescription contained both metoprolol and
bisoprolol. It was unclear which one should be used and
which one should be discontinued.

Continuing of
home medication

106 (93.8)

Pre-admission, a 59-year-old female used 4mg of perindopril
once daily and 50mg of metoprolol immediate release
twice daily. The discharge prescription lacked both but
did not explicitly state that these were discontinued.
Therefore, it remained unclear whether those drugs
should be continued or stopped.

Preventive therapy
required

7 (6.2)

Discrepancies
“change”
(n = 139)

Other

Discrepancies
“missing”
(n = 113)

Discrepancies
“other”
(n = 15)

-

15 (100)

Example

2.1

The discharge prescription for a 77-year-old male
contained oxycodone IR 5mg 6 times a day but lacked a
laxative.
The pre-admission drug list of a 49-year-old male
contained only insulin while he told the community
pharmacy he used more drugs. This resulted in problems
with verifying his medication post-discharge.
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Table 3. Number and percentage of encountered problems with continuity of care per category (N = 1154).
(continued)
N (% within
category)

Category

Subcategory

Administrative
problems
(n = 392)

Incomplete
prescription

177 (45.2)

Ticagrelor was prescribed for a 61-year-old male. A
reimbursement authorization form was needed for this
drug; however, this form was not provided with the
discharge prescription.

Supply problems

150 (38.3)

Imatinib 400mg once daily was prescribed on the discharge
prescription for an 80-year-old female which was not
available in the pharmacy at time of dispensing.

Other

65 (16.6)

The discharge prescription of a 66-year-old female was
faxed to the pharmacy, patient contact learned that she
was unable to visit the pharmacy and home delivery was
arranged.

Medication
information

244 (60.1)

A 63-year-old female was discharged with four new drugs
and needed information on the indication and user
instructions.

Medication
management

151 (37.2)

A 63-year-old female was discharged with a changed
medication regimen; two drugs were discontinued
(tolbutamide 500mg once daily and metoprolol SR 100mg
once daily). She was contacted to prevent her from
continuing them post-discharge.

11 (2.7)

A 55-year-old female was refilling enalapril 5mg irregularly
(gaps were found in her pre-admission medication
regimen). She was motivated by the pharmacy to be
more adherent after discharge.

Necessity
for patient
education
(n = 406)

Other

Example

Prescription characteristics and problems with continuity of care
Both the number of problems and the three categories (medication discrepancies, necessity
for patient education and administrative problems) per prescription were stratified for
age, number of prescribed drugs and ward type (Table 4). The number of problems per
prescription increased from 2.4 ± 1.6 to 3.3 ± 2.3 with increased number of prescribed
drugs post-discharge (P = 0.002). Cardiology and respiratory medicine were the wards with
the highest mean number of problems per prescription, 3.3 ± 2.1 and 3.2 ± 2.0 respectively.

Discussion
Even though this study was conducted in a setting where medication reconciliation at
discharge has been mandated for several years,10,26 over 90 % of the presented discharge
prescriptions in the outpatient or community pharmacy led to one or more problems with
continuity of care. A total of 1154 problems were encountered in 403 prescriptions (2.9 ± 2.0
per prescription). Furthermore, this study revealed the nature of these problems, which were
almost equally divided between medication discrepancies, administrative problems and the
necessity for patient education.
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Table 4. Mean number of problems with continuity of care per prescription per characteristic.

Characteristic

Prescriptions
(N = 403),
n (%)

Medication
discrepancies,
mean (SD)

Administrative
problems, mean
(SD)

Necessity for
patient education,
mean (SD)

Total,
mean
(SD)

P-value

Age
18–59

139 (34.5)

0.7 (1.0)

1.0 (1.1)

0.9 (0.9)

60–74

157 (39.0)

0.9 (1.1)

0.9 (0.9)

1.1 (1.0)

2.7 (1.6) 0.002
2.9 (2.0)

> 75

107 (26.6)

1.1 (1.3)

1.1 (1.0)

1.1 (1.1)

3.2 (2.5)

2.4 (1.6) 0.561

2.1

Number of drugs postdischarge1
7 or less

155 (39.7)

0.6 (0.8)

0.8 (1.0)

1.0 (0.9)

8–10

107 (27.4)

0.9 (1.1)

1.0 (1.1)

1.0 (1.0)

2.9 (2.1)

11 or more

128 (32.8)

1.2 (1.4)

1.0 (0.9)

1.1 (1.0)

3.3 (2.3)

Ward type2
Internal medicine3
Cardiology

131 (34.0)

0.9 (1.2)

0.9 (1.0)

1.0 (1.1)

2.8 (2.3)

69 (17.9)

1.1 (1.1)

1.1 (1.0)

1.0 (1.0)

3.3 (2.1)

Surgery

67 (17.4)

0.8 (1.2)

0.9 (0.9)

0.7 (0.8)

2.4 (1.7)

Respiratory medicine

39 (10.1)

1.0 (1.3)

1.1 (1.0)

1.2 (1.0)

3.2 (2.0)

Orthopaedics

33 (8.6)

0.6 (0.9)

0.6 (1.1)

1.2 (1.0)

2.4 (1.3)

Neurology

32 (8.3)

0.6 (0.9)

0.7 (0.8)

1.2 (1.0)

2.5 (1.6)

Other4

14 (3.6)

0.6 (0.8)

1.4 (0.7)

0.6 (0.5)

2.6 (1.0)

1

Calculated for n = 390 (96.8 %). 2 Calculated for n = 385 (95.5 %). 3 Including gastroenterology, oncology, geriatrics and
haematology. 4 Gynaecology, otolaryngology, psychiatry, rheumatology, revalidation and urology.

A previous study in the Netherlands identified a comparable average of 2.9 medicationrelated problems per patient.33 However, these patients received a structured medication
review besides reconciliation. Moreover, a recent study from New Zealand, mainly focusing
on administrative issues, revealed that 25 % of the discharge prescriptions contained an
average of 1.2 problems per prescription.4 Concerning discrepancies, a small American study
conducted post-discharge medication reviews and found an average of 3.9 discrepancies per
patient.34 Finally, a Dutch study performed before the introduction of the law on transferring
medication data revealed an average of 2.2 discrepancies per patient.29 The lower number of
discrepancies found in the current study (0.9 ± 1.1) might be a result of the extensive efforts
made in improving transitional care.10, 26 On the other hand, the quality of the community
pharmacy system in the Netherlands possibly revealed extra problems as it enabled thorough
post-discharge reconciliation. Most patients collect their prescriptions in the same pharmacy
and pharmacists keep up-to-date medication records enabling them to identify changes
in the medication regimen.23 In countries where a lower proportion of patients fill their
prescriptions in the same pharmacy, patients’ medication records are generally unreliable
which has been reported as a major barrier for adequate reconciliation.19 This could lead to
two equally undesirable scenarios; either the problems concerning discharge medications are
even more prominent or community pharmacists rely on the provided hospital information.
In the past decennium, outpatient pharmacies have been established within hospitals
to facilitate care transitions for discharged patients.35 In this study outpatient pharmacies
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encountered fewer problems than the community pharmacies. This could either be due
to outpatient pharmacies having access to additional hospital-based data (e.g. lab values)
partially allowing them to solve problems by themselves, or to a lack of community-based
data (e.g. pre-admission medication) resulting in potentially overlooking certain problems. As
only two outpatient pharmacies were enrolled, these results must be interpreted cautiously.
More research is needed to evaluate the specific roles of both pharmacy types in transitional
care. Both types of pharmacies may have different roles in the reconciliation process and as
they have access to different data close collaboration seems desirable.
The need for interdisciplinary collaboration, including physicians and pharmacists, is also
supported by the substantial number of patients in need of further education encountered in
this study (n = 406). Providing information on medication is of course part of usual pharmacy
care, but the lack of patient knowledge on their medication post-discharge is alarming. It
can be questioned whether solely providing information on medicine use at discharge is
sufficient. At hospital discharge patients may be overwhelmed with information, whereas
they may primarily be concerned with going home as quickly as possible. Post-discharge
follow-up enables the identification of possible knowledge gaps and reinforcement of
important information. Furthermore, the substantial number of problems in the subcategory
“continuing of home medication” (n = 106), for instance, highlights the necessity of
communicating the rationale behind medication regimen changes and additional relevant
data (e.g. lab reports) timely and consistently to the next health care provider. Although
advocated, the lack of transferring this information was substantial and created confusion
in primary care necessitating contact with the in-hospital prescriber for clarification.
Consequently, this leads to a shared responsibility for all health care (in-hospital and primary
care) providers involved as a problem may appear at any reconciliation moment. Therefore,
a high number of problems post-discharge does not necessarily imply poor transitional care
at hospital discharge, but may also be a consequence of poor information at admission or
poor documentation in primary care.36 Thus medication management before, during and
after admission is a complicated process involving multiple health care providers at different
time-points.37
Finally, an important issue concerns remuneration. An issue also raised in a recent
focus group study on the implementation of community pharmacy reconciliation.38 The
current pharmacy remuneration systems are mostly based on dispensing fees instead of
pharmaceutical care services. The processing time in this study for prescriptions that led
to a problem was significantly longer compared to prescriptions that did not. This may
impede the implementation of post-discharge reconciliation, especially during peak
hours, and necessitates the introduction of funding for these services. It has been shown
that implementation of medication reconciliation can be successfully stimulated, even in
busy everyday health care practice, for instance by focusing specifically on support from
experienced pharmacy staff and clarifying the roles and responsibilities of the health care
providers involved.39
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Strengths and limitations
The strengths of this study were its large sample size including a wide variety of hospitals,
ward types and pharmacies. Furthermore, the standardized checklists did not focus on a
specific part of transitional care but allowed us to study the whole process of handling
discharge information in the primary care setting. This resulted in a general overview of the
problems at admission to primary care after hospital discharge.
A limitation of this study was that it did not evaluate the clinical significance or risk of
the encountered problems with continuity of care. Although relevant, a further classification
was beyond the scope of this study and required additional steps like the use of an expert
panel. However, focussing on medication discrepancies alone, a recent review showed that
clinically relevant discrepancies (defined as discrepancies with some potential or actual
harm) were identified in approximately 28–91 % of the total medication discrepancies.24 So,
although not all problems will actually cause patient harm nor required action, the extent
of these problems indicates that harm is still likely to occur on a regular basis. Furthermore,
all problems needed to be addressed as it resulted in a lack of clarity either with the patient
or the pharmacy illustrating the relevance to clinical community pharmacy practice. Finally,
the examples of the different subcategories (presented in Table 3) give a general idea on the
potential clinical relevance of the identified discrepancies and problems.
The checklists were completed by a large number of trainees and pharmacy staff members.
We tried to minimize the risk of observer bias by an initial instruction session, providing a
written protocol, the objective nature of the checklist and verifying every checklist afterwards.
The use of multiple observers adds to the generalizability of results and an additional analysis
did not reveal major differences in encountered problems between trainees or pharmacy staff
members.

Conclusion
The structure of Dutch community pharmacies combined with the extensive efforts of
improving care transitions provided a unique opportunity to study the frequency and nature
of problems with continuity of care.The results showed that, despite these efforts, community
pharmacists are still confronted with problems due to inadequate documentation at discharge
which can inflict harm to patients if not properly addressed. By elucidating the nature of the
problems post-discharge this study contributes to more tailoring of future post-discharge
pharmacy interventions. Furthermore, this study illustrates that solely providing medication
information at discharge is likely not sufficient; a post-discharge follow-up is crucial to
identify possible knowledge gaps. To reduce these problems, a rigorous implementation of
the medication reconciliation process at all transition points, standardized electronic transfer
of all medication related information and interdisciplinary collaboration are crucial.
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The optimal role for pharmacists in transitional care

Abstract
Background A transition from one health care setting to another increases the risk of
medication errors. Several strategies have been applied to improve care transitions and reduce
adverse clinical outcomes. Pharmacists’ interventions during and after hospitalization have
been frequently studied with a variable effect on these outcomes.
Objective To identify pharmacists’ intervention components that improve clinical outcomes
during care transitions.
Methods MEDLINE, EMBASE, International Pharmaceutical Abstracts and Web of Science
were searched for randomized controlled trials (RCTs) that studied pharmacist interventions
with regard to hospitalization.Two reviewers independently screened all references published
from inception up to November 2014, extracted data and assessed risk of bias.
Results A total of 30 studies met the inclusion criteria. A model was created to categorize
and cluster components of pharmacist interventions. The average number of components
deployed, stages of hospitalization covered and intervention targets were equally distributed
between effective and ineffective studies. A best evidence synthesis of 15 studies revealed
strong evidence for a clinical medication review in multifaceted programs (five effective
versus zero ineffective studies). Conflicting evidence was found for an isolated post-discharge
intervention, admission medication reconciliation, combining post-discharge interventions
with in-hospital interventions and covering of multiple stages. Closely collaborating with
other health care providers enhanced the effectiveness.
Conclusion Although there is a need for well-designed and well-reported RCTs, the
study heterogeneity enabled a best evidence synthesis to elucidate effective components of
pharmacist interventions. In isolated post-discharge intervention programs, evidence tends
towards collaborating with nurses and tailoring to individual patients’ needs. In multifaceted
intervention programs, performing medication reconciliation alone is insufficient in reducing
post-discharge clinical outcomes and should be combined with active patient counselling
and a clinical medication review. Furthermore, close collaboration between pharmacists and
physicians is beneficial. Finally, it is important to secure continuity of care by integrating
pharmacists in these multifaceted programs across health care settings. Ultimately, pharmacists
need to know patients’ clinical background and previous hospital experience.
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Background
A transition from one health care setting to another increases the risk of medication errors.
Medication errors have been particularly attributed to poor communication or loss of
important information.1 These errors can result in clinically relevant outcomes like adverse
drug events (ADEs), increased duration of hospital stay, early readmissions after discharge
and use of other health care resources.2 Although ADEs generally are the most invasive type
of drug-related problems (DRPs), other DRPs may also result in patient harm, which then
results in unplanned hospital readmissions.3
Numerous strategies have been applied to reduce the number of ADEs and (drug-related)
readmissions by involving various health care professionals such as nurses and pharmacists.4–7
Because of the likely link between DRPs and adverse clinical outcomes, pharmacists
may be the preferred health care provider to intervene and reduce the risks involved in
care transitions. A view further emphasized by the two Institute of Medicine reports.8,9
Pharmacist intervention during and after hospitalization has been studied, albeit with varying
effects on clinical outcomes. Some studies have shown significant reduction in drug-related
readmissions,10 whereas others have shown improved surrogate outcomes (e.g. medication
appropriateness or knowledge) but lacked significant impact on readmissions11,12 or had no
effect at all.13 Other studies have revealed a significant reduction in readmission rates but did
not use a randomized study design.14,15
Several systematic reviews have been performed studying care transition programs.2,16–29
However, these reviews focused either on a specific intervention component (e.g. hospitalbased medication reconciliation), an isolated health care setting (e.g. solely an inpatient
care setting), a specific high-risk population (e.g. heart failure patients), included only one
outcome (e.g. readmissions) or did not specifically target pharmacist interventions. Finally,
most reviews lacked an extensive description of the intervention components deployed in
the included studies.
Therefore, the aim of this systematic review was to focus specifically on unravelling the
components of pharmacist interventions from continuity of care programs that improved
clinical outcomes.

Methods
Search strategy
This systematic review was conducted in accordance with the PRISMA guidelines (Appendix
1).30 Three electronic databases were searched (MEDLINE, EMBASE and International
Pharmaceutical Abstracts (IPA)) from inception to November 2014. Randomized controlled
trials (RCTs) investigating interventions with regard to adult hospitalization and discharge
with a proactive role for a pharmacist of any type (e.g. hospital, community, clinical), were
identified (Appendix 2). The search strategy was designed in MEDLINE using the following
medical subject headings and text words: patient education, counselling, medication
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therapy management, medication errors/prevention and control, medication reconciliation,
continuity of patient care, patient care planning, aftercare, house calls and drug utilization
review. Synonymous terms combined with words for hospital admission and pharmacist
profession were also used (see Appendix 3 for detailed search terms). Only papers in
English were included. The search strategy was further refined and validated by indexing
known relevant articles. For EMBASE and IPA search terms were adapted according to
the capabilities of these particular databases. Reference lists of all included trials, previous
systematic reviews and the citation indexing service Web of Science were checked manually
for additional relevant publications.

Review process
The reference management software RefWorks was used to manage all citations (ProQuest
LLC, Ann Arbor, MI). First, each reference title was screened independently by two reviewers
(HE and CS) for eligibility against the agreed in- and exclusion criteria (Appendix 2). Next,
all included abstracts were screened. Finally, the resulting full-text copies of all studies
considered to be of potential relevance were retrieved and screened similarly. Inter-rater
agreement was calculated and disagreement between the reviewers was resolved through
discussion.

Data collection
Data from included trials was extracted into MS Excel 2007 (Microsoft Corporation,
Redmond, WA) by one of the two initial reviewers (HE or CS) and independently checked
by a second reviewer (HE, CS, FK, EK or MB). The following characteristics of each
study were retrieved: general information (first author, year of publication), study design
(multicentre or single centre, hospital and ward type), patient characteristics (sample size,
gender, age, number of medications, health state), method (in- and exclusion criteria, usual
care, pharmacist intervention components, co-involved health care provider (HCP)), study
outcomes and conclusions. See Appendix 4 for a complete list of extracted parameters.

Quality assessment of individual studies
The methodological quality of the studies was independently assessed by two reviewers (HE
and CS) according to the Cochrane risk of bias tool.31 This is a domain-based evaluation,
in which critical assessments are made over seven separate domains; random sequence
generation, allocation concealment, blinding of participants and personnel, blinding of
outcome assessors, incomplete outcome data, selective reporting and other sources of bias.
The nature of the studied interventions implicated unblinded personnel and participants,
resulting in a high risk of performance bias for all included studies and a maximum score
of six bias-free domains. Other domains were scored as high, low or unclear risk of bias.
Disagreement was resolved through discussion.
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Data synthesis and analysis
The included studies were heterogeneous regarding the intervention components, included
population, co-involved HCPs and outcomes. Therefore, statistical aggregation of findings
was deemed inappropriate and a qualitative analysis was performed.32,33 The following steps
were undertaken to systematically categorize the results:
1. Only pharmacist intervention components reported in the original manuscript were
used.
2. All pharmacist intervention components were screened and categorized independently
by two reviewers (HE and CS), creating a pharmacist intervention model (Table 1)
covering all components.
3. The 15 intervention components included in the pharmacist intervention model were
structured by applying three types of clustering (Table 1):
a By target: patient-aimed or health care provider-aimed interventions.
b. By nature: pharmacist professional care or administrative interventions. Professional
care interventions included all services using the pharmacists’ skills and knowledge
for an active role in patient health care. Administrative interventions comprised
providing and handling of documents, for example.
c. By stage: intervention performed on admission, during admission, at discharge, postdischarge or stage-independent.
4. Next, all outcomes were extracted and – if not supplied by the respective study authors –
effectiveness rates were calculated. Studies were categorized as “effective” in case at least
one of the predefined outcomes was statistical significant (inclusion criteria, Appendix
2). In case of a mixed effect (e.g. a significant increase in ADEs and a significant decrease
in ED-visits) the following priority of clinical relevance was applied: (a) mortality, (b)
readmissions, (c) emergency department visits and (d) ADEs, with the latter being the
least relevant. Statistical significance was set at P < 0.05.
5. Average numbers of intervention components according to the previously mentioned
clusters were compared between effective and ineffective studies. Data were checked for
normality and either an independent t-test or Mann-Whitney U test was performed to
detect significant differences (P < 0.05).
Finally, a best evidence synthesis was conducted according to the framework proposed by
Treadwell et al. (2012).34 Since our review included only RCTs, a stringent threshold in
methodological quality was used to define the “best evidence set” by including studies with
five or more bias-free domains. To attribute various levels of evidence to the effectiveness of
the pharmacist intervention components all reported study parameters ((combinations of)
interventions, intervention stages, co-involved HCP, pharmacist type, setting characteristics)
were taken into account. Evidence levels were based on Tulder et al. (2003)35 and are as
follows: (a) Strong: consistent findings among multiple high quality RCTs, (b) Moderate:
findings in one high quality RCT and (c) Conflicting: inconsistent findings among multiple
high quality RCTs. Since only RCTs were included, the levels “Limited evidence” and “No
evidence” were not applicable.
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HCP-centred follow-up

Extra post-discharge
follow-up
Tailored intervention(s)
Intervention(s) were tailored to individual patient’s needs (e.g. cognition or low-literacy skills).
Provision of adherence
Supplying a pill box or a daily reminder routine for example.
aids
Dispensing or logistics aids Disposing out-of-use or out-of-date medication for example.

11

12

151

131
141

Transmission of an updated and verified medication list to next health care provider.
Post-discharge follow-up classification was based on intervention target. The subdivision in house calls (H), clinic visits
(C) and telephone calls (T) is indicated in the results. Patient-centred follow-up comprises adherence counselling for
example.
See intervention 10. Health care provider-centred follow-up consists of reporting drug-related problems to general
practitioner for example.
Additional post-discharge follow-up to review progress and/or reinforce initial advice.

Providing the patient with a copy of the discharge letter to facilitate medication management post-discharge.

See intervention 1.
See intervention 2.

9
10

8

6
7

Patient counselling during
admission
Discharge reconciliation
Patient counselling at
discharge
Supplying patient with
discharge letter
Transmission to next HCP
Patient-centred follow-up

5

Pt

Pt
Pt

Pt

HCP

HCP
Pt

Pt

HCP
Pt

Pt

HCP

HCP

Pt

Target
HCP

A

P
A

P

P

A
P

A

A
P

P

P

P

P

Nature
A

SI

SI
SI

PD

PD

AD
PD

AD

AD
AD

DA

DA

DA

OA

Stage
OA

Interventions 13–15 were not bound to a certain stage and were therefore scored as stage-independent.
A = administrative, AD = at discharge, DA = during admission, HCP = health care provider, OA = on admission, P = professional, Pt = patient, PD = post-discharge, SI = stage independent.

1

According to Hatah et al.61 medication review can be classified into four levels of comprehensiveness: (1) prescription
review, (2) adherence support review (with patient present), (3) clinical review and (4) clinical review with prescribing.
The latter two being conducted in close collaboration with physicians. All levels were clustered in PIM, but to prevent
over-classification of lower levels the accompanying number is indicated in the results.
See intervention 2.

Patient counselling on
admission
Pharmacist is part of
medical team
Medication review

4

3

2

Clarification
All activities that led to assembling an accurate medication list, including a check for appropriateness of prescribing and
documentation of changes.
Actively incorporating the patient as a source (or recipient) of information. Patient counselling was not restricted to a
certain stage; therefore, this intervention was split to allow assignment to all stages (intervention numbers 1, 5 and 7).
Pharmacist was an active member of the medical team, e.g. by participating in ward rounds.

Nr Intervention category
1 Admission reconciliation

Table 1. The Pharmacist Intervention Model (PIM) with three types of clustering: intervention target, intervention nature and stage.
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Results
Study selection
The searches identified 3084 records, which resulted in 2619 nonduplicate items.Thirty papers
met the inclusion criteria and were included in this systematic review (Figure 1).6,10–13,36–60
The observed similarity between the two reviewers for full-text screening was 94 % (interrater agreement κ = 0.87), all disagreements were resolved through discussion. Reasons for
exclusion at this stage are given in Appendix 5.
Records identified through database searching
PubMed
n = 1709
Embase
n = 1069
IPA
n = 306
Combined result
n = 3084
Removed duplicates
Unique studies screened on title

n = 2217

n = 402
Excluded on in-/exclusion criteria

Full text retrieved & screened for inclusion

n = 276

n = 126

Excluded
Outcome not included in review
No pharmacist intervention
Meeting abstract or editorial
Study design
No transitional care
Full-text not in English
Targets a specific drug
Included studies
n=28

n = 465

n = 2619

Excluded on in-/exclusion criteria
Studies screened on abstract

3.1

n = 98
n = 32
n = 26
n = 18
n = 11
n=9
n=1
n=1

Additional records identified through other sources
Handpicked
n=1
Reference tracking
n=1
Combined result
n=2

Included studies in the systematic review

n = 30

Figure 1. Summary of evidence search and selection.

Study characteristics
The 30 included studies covered all Western continents: North America (n = 15), Europe
(n = 10) and Australia (n = 5). Just over half of the studies (n = 17) were conducted in
an academic, teaching or tertiary referral hospital (Table 2). Eleven studies implemented a
hospital-wide intervention program whereas others focused on patients on specific wards
(mainly internal or general medicine, n = 11). The number of included patients varied
considerably among the studies (range = 34–936). Subjects in both arms of these studies
were generally well matched. Eighteen studies included patients with pre-defined health
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conditions or other high-risk factors. These were mainly chronic heart failure (n = 8) or
acute hospital admission (n = 5) (Table 2).

Quality assessment of individual studies
Of the total 180 domains, 19 % (n = 34) were scored differently by the two reviewers and
resolved through discussion. Eight studies scored low risk of bias in all six domains (Appendix
6).13,39–41,48,54,55,59 Of the items in the selection bias, detection bias, attrition bias and reporting
bias, 11 % could not be assessed due to insufficient data in the original studies. Five studies were
considered at high-risk of other bias; all had contamination bias because the same pharmacist
taking care of the intervention and control groups.10,11,45,56,58 Finally, there was an unclear risk
of other bias with an unclear effect on study outcomes in ten studies: possible contamination
bias12,44,49,50, possible compliance bias36,42,57, possible recall bias of participants51,60 and baseline
differences with lack of power for adequate conclusions.37

Results of individual studies: pharmacist interventions and outcome
measurements
The overall number of intervention components added up on a specific outcome is
presented in Appendix 7. This cross-tab illustrates, together with the heterogeneity in studied
populations and co-involved health care providers the dissimilarity of included studies
(Table 2 and for background data Appendix 8).
Patient-centred follow-up is the most deployed intervention (n = 19) followed by
HCP-centred follow-up (n = 14) (Appendix 9). Other frequently used interventions were
medication review during admission (n = 13), patient counselling at discharge (n = 13),
and admission reconciliation (n = 11) (Appendix 9). Most studies measured readmissions
(n = 24), followed by mortality (n = 15), emergency department visits (n = 10), and ADEs
(n = 4) (Table 2). Only two studies reported a composite outcome measurement (composite
readmission/ED-visits and composite readmission/ED-visits/mortality, respectively)
impeding analysis of the individual outcomes.12,42

Results of individual studies: effectiveness of interventions
Study effects are shown in Table 2. All 30 studies showed a consistent effect on the outcomes
included in this review. One study reported a significant increase in hospital readmissions
at six months post-discharge.39 The average number of different components of pharmacist
intervention deployed in effective versus ineffective studies was approximately the same, 4.3
versus 5.1 respectively, as well as average patient-aimed (2.4 vs. 2.9), health care provider-aimed
(1.9 vs. 2.2), professional (2.9 vs. 3.0) and administrative components of intervention (1.3 vs.
2.1). Finally, average covered stages (1.9 vs. 2.1) and stage-independent interventions (0.6
vs. 0.6) were equally distributed, resulting in seemingly corresponding study characteristics
regarding the deployed pharmacist interventions. All data were non-normally distributed and
none of these differences were statistically significant (P > 0.05).
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Setting (country / ward / hospital type / sample size + high-risk selection (if
applicable))
GBR / elderly ward / general hospital / 83 patients

AUS / all wards / teaching hospital / 114 CHF-patients

GBR / medical admission ward / general hospital / 162 acutely admitted patients
USA / general medicine ward / academic hospital / 145 patients

USA / general medicine & cardiology wards / academic hospital / 382 patients

USA / a general medicine, family medicine, cardiology or orthopaedics ward /
academic hospital / 936 patients with predefined chronic condition

Author
Al-Rashed et al, 2002

Barker et al, 2012

Bolas et al, 2004
Dudas et al, 2001

Englander et al, 2013

Farris et al, 2014

Table 2. Characteristics of studies included in this systematic review.

90 days
90 days

ADEs (INpatient & OUTpatient intervention)
ADEs (INpatient intervention)
ADEs (INpatient & OUTpatient intervention)

90 days

90 days

30 days

30 days

90 days

on
admission
at discharge

ADEs (INpatient & OUTpatient intervention)

ED-visits (INpatient & OUTpatient
intervention)
ED-visits (INpatient intervention)

ED-visits (INpatient & OUTpatient
intervention)
ED-visits (INpatient intervention)

90 days

30 days

30 days

Readmissions (INpatient & OUTpatient
intervention)
Readmissions (INpatient intervention)
Readmissions (INpatient & OUTpatient
intervention)
Readmissions (INpatient intervention)

30 days

30 days

ED-visits

Readmissions

30 days

↓58 %

Mortality

↓5 %

↓8 %

↑36 %

↓15 %

↓13 %

↓7 %

↓7 %

↓24 %

↑9 %

↑9 %

↓8 %

↑14 %

↓24 %

↓11 %

↓100 %

↓40 %
30 days

ED-visits

↑18 %
nr
3 months
30 days

Readmissions (emergency)
Readmissions

↑41 %

↓80 %

↓62 %

Effect

6 months

6 months

3 months

Time
15–22 days

Readmissions

Mortality

Readmissions

Outcome1
Readmissions
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GBR / all wards / 3 general hospitals / 291 acutely admitted CHF-patients

USA / all wards / academic hospital / 738 patients

USA / hospital-medicine ward / academic hospital / 41 patients > 3 chronic
conditions

USA / cardiology ward / 2 academic hospitals / 851 CHF-patients

USA / all wards (except psychiatry) / general hospital / 706 patients

Holland et al, 2007

Jack et al, 2009

Koehler et al, 2009

Kripalani et al, 2012

Lipton et al, 1994

30 days

Composite RE (per protocol)

1 months
3 months
6 months

30 days

ADEs (potential)
Readmissions (emergency)
Readmissions (emergency)
Readmissions (emergency)

30 days

6 months

Composite RE
ADEs (preventable)

3 months

Composite RE

↓20 %
nr
nr
nr

↑8 %

↑300 %

↓74 %

↓30 %

↓28 %

↑20 %

↓32 %

30 days
30 days

ED-visits
Composite RE

30 days

6 months

Readmissions
Readmissions

↑25 %

6 months

↑31 %

↓22 %

↓100 %

↓100 %

↓100 %

↓100 %

↓100 %

↓100 %

↓10 %

↓16 %

↓47 %

↓80 %

↓3 %

↑3 %

Effect

Mortality

6 months

30 days

Composite RE (intention to treat)

Readmissions (emergency)

30 days

ED-visits (per protocol

6 months

30 days

ED-visits (intention to treat)

Mortality

30 days

GBR / all wards / several general hospitals / 829 acutely admitted patients

30 days

Readmissions (per protocol)

12 months

Composite RE

Readmissions (intention to treat)

12 months

ED-visits

USA / family medicine ward / academic hospital / 61 patients with a predefined
chronic condition

12 months

Readmissions (drug-related)

12 months

12 months

Readmissions

Composite REM

Time
12 months

Outcome1
Mortality

CAN / acute medical & surgical wards / teaching hospital / 134 CHF-patients

Setting (country / ward / hospital type / sample size + high-risk selection (if
applicable))
SWE / internal medicine ward / academic hospital / 368 acutely admitted
patients

Holland et al, 2005

Gwadry-Sridhar et al,
2005
Hawes et al, 2014

Author
Gillespie et al, 2009

Table 2. Characteristics of studies included in this systematic review. (continued)
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Readmissions
Mortality

CAN / acute internal medicine & family medicine wards / 3 teaching hospitals /
451 patients with a predefined chronic condition

AUS / all medical wards / teaching hospital / 121 patients with > 2 medication
requiring chronic conditions

GBR / geriatric medicine ward / 4 general hospitals / 347 patients

USA / all wards / tertiary hospital / 34 CHF-patients

USA / all wards / 11 veteran affairs hospitals / 834 patients meeting frailty criteria ADEs (all, INpatient intervention)

Makowsky et al, 2009

Naunton et al, 2003

Nazareth et al, 2001

Rainville et al, 1999

Schmader et al, 2004

↓50 %

6 months

↓50 %

↓38 %

3 months

↓2 %

6 months
12 months
12 months

Readmissions (HF-related)
Composite REM (HF-related)

at discharge
12 months
12 months
12 months
12 months

ADEs (serious, INpatient intervention)
ADEs (all, INpatient intervention)
ADEs (serious, INpatient intervention)
ADEs (all, OUTpatient intervention)
ADEs (serious, OUTpatient intervention)

at discharge

3 months

↓37 %

↓1 %

↓19 %

↓18 %

↑80 %

↑222 %

↓64 %

↓60 %

↔0 %

↑28 %

↓38 %

Readmissions

Readmissions

6 months

3 months

↑116 %
Mortality

Mortality

3 months

↓20 %
↓10 %

3 months

↓57 %

↓68 %
12 months

6 months

2 months

↓53 %

12 months

2 months

↓83 %

↓20 %
3 months

↔0 %

↑60 %

Effect

3 months

Time
3 months

6 months

Readmissions

Readmissions

Readmissions

Readmissions

Readmissions

Mortality

Mortality

Mortality

ED-visits

Readmissions

Outcome1
Mortality

ESP / cardiology & internal medicine wards / 2 general hospitals / 134 CHFpatients

Setting (country / ward / hospital type / sample size + high-risk selection (if
applicable))
DNK / internal medicine ward / general hospital / 99 acutely admitted patients

Lopez Cabezas et al, 2006

Author
Lisby et al, 2010

Table 2. Characteristics of studies included in this systematic review. (continued)
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USA / general medicine ward / 2 general hospitals / 322 patients

GBR / 2 medical wards / 3 general hospitals / 762 patients

BEL / geriatric medicine ward / academic hospital / 186 patients

AUS / all wards / tertiary hospital / 762 patients

AUS / all wards / tertiary hospital / 97 CHF-patients

AUS / all acute wards & orthopaedics ward / 2 general hospitals / 240 patients

USA / all wards / 2 general hospitals / 154 CHF-patients

Schnipper et al, 2009

Scullin et al, 2007

Spinewine et al, 2007

Stewart et al, 1998

Stewart et al, 1998

Stowasser et al, 2002

Triller et al, 2007

6 months

Readmissions

30 days

Readmissions (emergency)

6 months

30 days

Readmissions
Mortality

30 days

6 months
Mortality

Composite RM

6 months

Composite RM

6 months

6 months

ED-visits

ED-visits

6 months

Readmissions

6 months

6 months

Mortality

Readmissions

12 months

ED-visits

6 months

12 months

Readmissions

Mortality

12 months

12 months

Readmissions
Mortality

12 months

Mortality

at discharge

30 days

ADEs (preventable)
ADEs (potential)

30 days

Composite RE (preventable drug-related)

30 days

30 days

Composite RE (drug-related)

Composite RE

Time
30 days

Outcome1
Composite RE

↓9 %

↑21 %

↓38 %

↓74 %

↓25 %

↓43 %

↓45 %

↓23 %

↓50 %

↓29 %

↓25 %

↓22 %

↓59 %

↓34 %

↓3 %

↓25 %

↓17 %

↓8 %

↓26 %

↓17 %

↓88 %

↓50 %

↓88 %

↔0 %

Effect

Note: Italicised entries indicate P < 0,05.
1
Outcomes reported as all-cause as not stated otherwise.
ADEs = Adverse Drug Events, AUS = Australia, BEL = Belgium, CAN = Canada, CHF = congestive heart failure, DNK = Denmark, ED = emergency department, ESP = Spain, GBR =
United Kingdom, HCP = health care provider, HF = heart failure, NR = not reported, RE = readmissions and ED-visits, REM = readmissions, ED-visits and mortality, RM = Readmissions
and Mortality, SWE=Sweden, USA = United States of America.

Setting (country / ward / hospital type / sample size + high-risk selection (if
applicable))
USA / general medicine ward / teaching hospital / 152 patients

Author
Schnipper et al, 2006

Table 2. Characteristics of studies included in this systematic review. (continued)
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Kripalani et al, 2012

Nazareth et al, 2001

Lipton et al, 1994

PCP; act on drug-related recommendations (PD)

PCP; act on drug-related recommendations (PD)

SW; coordination
PCP; act on drug-related recommendations (PD)

PCP; act on drug-related recommendations (PD)

PCP; act on drug-related recommendations (PD)

PCP; act on drug-related recommendations (PD)

S; act on drug-related recommendations (DA)

S; reconciliation,
S; act on drug-related recommendations (DA)
N; counselling

S; act on drug-related recommendations (DA)
PCP; act on drug-related recommendations (PD)
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●
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3

3
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●
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●

●

T2
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●

●

●

●
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Pharmacist intervention

1
Medication review levels: 2 = adherence support review (with patient present), 3 = clinical review. 2 H = home visit,T = telephone call.
DA = during admission, DRP = drug-related problem, HCP = health care provider, N = nurse, PCP = primary care physician, PD = post-discharge, S = specialist, SW = social worker.

6

6

Holland et al, 2005

Holland et al, 2007

5

6

Scullin et al, 2007

Farris et al, 2014

5

Schnipper et al, 2009

S; act on drug-related recommendations (DA)

5

5

Schmader et al, 2004

5

5

Gillespie et al, 2009

Lopez Cabezas et al, 2006

Schnipper et al, 2006

S; act on drug-related recommendations (DA)
None

6

6

Stewart et al, 1998

Stewart et al, 1998

N; counselling, risk assessment and referral
N; counselling, risk assessment and referral

6

N; coordination, counselling
PCP; act on drug-related recommendations (PD)

Co-involved health care provider

Study characteristics

Jack et al, 2009

Author

Bias-free
domains

Table 3. Best evidence synthesis. Effective (upper-part) versus ineffective (lower-part) studies, sorted by bias-free domains.
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Best evidence synthesis
The cut-off point of ≥ 5 bias-free domains yielded 15 studies, nine effective and six
ineffective, for the best evidence synthesis (Table 3).10,13,39–41,43,45,48,50–55,59 Levels of evidence
were attributed to individual intervention components on improving the selected clinical
outcomes. Five studies, three effective and two ineffective, investigated the effect of isolated
post-discharge intervention components indicating conflicting evidence.39–41,54,55 The studies’
characteristics varied, since all three effective studies incorporated active nurse involvement
either during the follow-up intervention or at hospital discharge. Furthermore, effective
studies implemented individual patient tailoring, whereas ineffective studies had one or more
additional follow-up contact moments.
Ten studies covered one or more hospital stages or combined in-hospital with postdischarge intervention components. By analysing the individual components of these
multifaceted interventions, different best evidence synthesis levels could be assigned. There
is strong evidence for active pharmacist involvement during admission by performing a
level 3 medication review. This level also requires active physician involvement (Table 3).
Five effective studies incorporated this intervention component as compared to none of
the ineffective studies.10,50–53 In two out of these five effective studies, the pharmacist was
also part of the multidisciplinary medical team.10,50 All other intervention components
revealed conflicting evidence. Five studies (three effective and two ineffective) incorporated
medication reconciliation on admission.10,13,52,53,59 Two of the effective studies combined
reconciliation with patient counselling on admission.10,53 Five studies (three effective and
two ineffective) covered three or more stages from hospital admission to post-discharge
follow-up.10,13,51,53,59 Finally, seven studies (three effective and four ineffective) combined a
post-discharge intervention with one or more in-hospital interventions.10,13,43,45,48,51,59 The
post-discharge intervention components varied mainly in thoroughness.

Discussion
All included studies varied regarding the type and moment of intervention, studied
population, involvement of other health care providers and selected outcomes.This variability
is reflected in the clinical outcomes of these studies. Although this heterogeneity resulted in
inconclusiveness of our predefined clustering to elucidate the most effective intervention
components, the heterogeneity also enabled a best evidence synthesis. This synthesis suggests
that for an isolated post-discharge program, pharmacists are most likely to contribute to
improved patient outcomes by closely collaborating with nurses. Moreover, in multifaceted
programs pharmacists have additional value by performing a clinical medication review in
addition to patient-involved medication reconciliation followed-up by a thorough postdischarge intervention. Finally, the best evidence synthesis suggests that these pharmacist
interventions are especially effective when performed in close collaboration with physicians.
The conflicting evidence regarding studies investigating an isolated post-discharge
intervention possibly originates from the variances in study conditions.39–41,54,55 As mentioned
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earlier, all three effective studies involved a pharmacist’s follow-up in close collaboration
with a nurse. In two studies this involvement was realized by performing a home-based
follow-up as a pharmacist-nurse team.54,55 In those cases, the nurse focused on detecting any
clinical deterioration whereas the pharmacist focused mainly on adherence counselling and
adequate monitoring by caregivers. If necessary, both health care professionals deployed a
subsequent referral to either the general practitioner or community pharmacist, respectively.
The third study brought nurses into action to coordinate the discharge plan with the hospital
team and educate and prepare patients for discharge.41 These results indicate the need for a
multidisciplinary intervention, which is in agreement with earlier findings.19 Next, tailoring
the intervention, for instance by assessing patients’ knowledge of the prescribed medications
and compliance, was utilized in all effective studies (in Jack et al.41, nurses used tailored
intervention during hospital discharge). This practice is in contrast with the ineffective
studies, which had the more general approach of offering medication boxes to every patient
involved, for example.39,40,61 The need for tailoring interventions to patient needs is further
illustrated by the ineffective studies, which deployed additional follow-up visits to reinforce
original advice. Although in itself this might be a valuable intervention component, it should
possibly be tailored to specific patient needs or population to optimize its efficacy. Finally,
effective studies deployed a pharmacist from the involved hospital, whereas ineffective studies
deployed an external research pharmacist who was neither familiar with the patients’ home
situations nor the previous hospital stays. Hence, as hospital discharge is well known to be
confusing and distressing62,63 this might increase the risk of discontinuity of care.
Regarding the multifaceted programs, several implications for daily practice can be
extracted. Although individual effects of multifaceted interventions are difficult to determine,
the best evidence synthesis imposed strong evidence for the effectiveness of medication
review during hospital admission. Six multifaceted intervention programs incorporated
this intervention component, but the level of assessing medication appropriateness varies
between studies.10,13,50–53,64 The five effective studies performed a rigorous clinical medication
review (level 3) as compared to one ineffective study that performed an adherence support
review (level 2). A level 3 review aimed at optimization of pharmacotherapy with access to
clinical notes enables pharmacists to address the patients’ use of medication in the context of
their clinical condition. Furthermore, a level 3 medication review during hospital admission
requires a close collaboration with the responsible physician. Since only the effective studies
incorporated this rigorous review, the beneficial effect might also be attributed to the
presence of the multidisciplinary collaboration between pharmacists and physicians.
Several multifaceted intervention programs deployed medication reconciliation on
admission but differed in setting by active patient involvement.10,13,52,53,59 A recent report
by the American Agency for Healthcare Research and Quality (AHRQ) evaluated the
role of pharmacists during care transition programs.65 This report recommends medication
reconciliation (MR) during care transition to minimize risks. However, to obtain a best
possible medication history, medication reconciliation needs to be supplemented with a
structured patient interview.16 All three effective studies included this intervention, either
by the pharmacist or by the attending physician, in contrast to two ineffective studies that
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did not include the interview.13,59 This indicates that a structured patient interview needs to
be part of admission reconciliation, but it does not necessarily need to be conducted by a
pharmacist.
Kwan et al. suggested that performing medication reconciliation alone is not sufficient
to reduce post-discharge clinical outcomes (e.g. hospital readmission), since it needs to be
combined with other interventions aimed at care transition improvement.16 By incorporating
an extensive combination of pharmacist interventions in both hospital and primary health
care settings continuity of care can be secured.24 In this review, seven studies combined a
post-discharge intervention with one or more in-hospital interventions.10,13,43,45,48,51,59 Three
studies covered all stages from hospital admission to post discharge follow-up.10,13,59 Analysis
of the in-hospital interventions components of Gillespie et al.10 (one of the effective studies)
revealed that pharmacists participated in ward rounds and as a member of the medical team,
in contrast to the ineffective studies.13,59 During those ward rounds, pharmacists discussed the
identified drug-related problems with the responsible physicians, which possibly improves
implementation of the pharmacists’ recommendations. Moreover, at hospital discharge,
Gillespie et al. provided the patients’ general practitioner with an extensive pharmacist
discharge letter containing all in-hospital changes (with rationale), monitoring needs,
expected therapeutic goals and outstanding drug-related problems (with suggested actions).10
Farris et al. deployed a similar intervention, but the ineffectiveness could be attributed to the
use of a research pharmacist (as mentioned earlier) or lack of contrast between intervention
and control groups.59 So, to be successful in reducing clinical outcomes such as a hospital
readmission, a more extensive pharmacist presence during all stages might be beneficial.
However, it is crucial that the pharmacist acts in close collaboration with either the hospitalbased team or the primary care provider.
In-depth analysis of the design of the post-discharge interventions in the seven
multifaceted programs that combined a post-discharge intervention with one or more inhospital interventions showed great variance.10,13,43,45,48,51,59 The effective studies of Gillespie
et al.10 and Lopez Cabezas et al.45 used a follow-up telephone call to reinforce in-hospital
provided interventions, and Schnipper et al.51 combined telephone reinforcement with
active feedback to primary care providers. Regarding the ineffective studies, Nazareth et
al.48 supplied the community pharmacists with only the patients’ discharge medication
regimens and focused on patient compliance and knowledge during the pharmacist house
call. Although the intervention was fairly thorough, the community pharmacists were not
supplied with the patients’ previous clinical histories. Another ineffective study, Kripalani
et al.,13 incorporated a pharmacist follow-up telephone call “as needed”, risking the
possibility of missing relevant interventions, and the results of Farris et al.59 might be flawed
by a less rigorous implementation of medication-related recommendations post-discharge.
Finally, Lipton and Bird43 focused mainly on compliance by reducing regime complexity
during a telephone call. So, although not conclusive, evidence tends towards performing a
comprehensive post-discharge follow-up based on previous in-hospital interventions by a
pharmacist who is equipped with patient’s previous medical history.
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Strengths and limitations
This review has several strengths. First, the comprehensive search strategy utilized an
automated database search of three pharmacy-relevant databases with manual reference
tracking, which resulted in a complete overview of published studies in this field. Next, all
articles were screened and extracted independently by two reviewers, ensuring that a solid
selection of relevant studies and study characteristics were identified. Finally, because of a
detailed data extraction, it was possible to separate the various component of pharmacist
intervention.
First, an important limitation of this review is the risk of underreporting the deployed
intervention components because of a possible lack of detailed descriptions in the original
articles. Since only data from the original articles were extracted for the pharmacist
interventions model, important components may have been missed. Second, although a
comprehensive literature search was performed, publication bias is an important potential
source of bias in systematic reviews.31 Therefore, unpublished research was not included in
our analysis.Third, the selected clinical outcomes for this review were not always the primary
outcomes of included studies, which might result in an included trial being underpowered.
Although most included studies were effective on surrogate endpoints (e.g. knowledge
or adherence), by excluding these data, only clinical relevant outcomes were investigated
implying strong evidence. Finally, we included only articles published in English and may
therefore have missed some relevant literature.

Conclusion
Pharmacists can successfully perform interventions across different health care settings.5,66
Although there is a need for well-designed and well-reported RCTs, this systematic review
indicates several components of pharmacist interventions that could reduce the risks
involved during care transitions. When performing an isolated post-discharge intervention,
evidence tends towards collaborating with nurses and tailoring to individual patient needs. In
multifaceted intervention programs, performing medication reconciliation alone is possibly
insufficient in reducing post-discharge clinical outcomes and should be combined with
active patient counselling and a clinical medication review during admission. Furthermore,
close collaboration between pharmacists and physicians during all stages of hospitalization is
beneficial. Finally, it is important to secure continuity of care by integrating an outreaching
hospital pharmacist or a community pharmacist in these multifaceted programs across the
health care settings. Ultimately, the pharmacist involved in the intervention needs to be
provided with patient’s clinical background and previous hospital experiences.
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Appendix 1. PRISMA-checklist.
Title
Title

1 Identify the report as a systematic review, meta-analysis, or both.

45

2 Provide a structured summary including, as applicable: background;
objectives; data sources; study eligibility criteria, participants, and
interventions; study appraisal and synthesis methods; results; limitations;
conclusions and implications of key findings; systematic review
registration number.

46

Rationale

3 Describe the rationale for the review in the context of what is already
known.

47

Objectives

4 Provide an explicit statement of questions being addressed with reference
to participants, interventions, comparisons, outcomes, and study design
(PICOS).

47

Protocol and
registration

5 Indicate if a review protocol exists, if and where it can be accessed
(e.g., Web address), and, if available, provide registration information
including registration number.

No review
protocol

Eligibility criteria

6 Specify study characteristics (e.g., PICOS, length of follow-up) and report 47-48,
Appendix 2
characteristics (e.g., years considered, language, publication status) used
as criteria for eligibility, giving rationale.

Information
sources

7 Describe all information sources (e.g., databases with dates of coverage,
contact with study authors to identify additional studies) in the search
and date last searched.

47

Search

8 Present full electronic search strategy for at least one database, including
any limits used, such that it could be repeated.

47-48,
Appendix 3

Study selection

9 State the process for selecting studies (i.e., screening, eligibility, included
in systematic review, and, if applicable, included in the meta-analysis).

47-48

Abstract
Structured
summary

Introduction

Methods

Data collection
process

10 Describe method of data extraction from reports (e.g., piloted forms,
independently, in duplicate) and any processes for obtaining and
confirming data from investigators.

48

Data items

11 List and define all variables for which data were sought (e.g., PICOS,
funding sources) and any assumptions and simplifications made.

48, Appendix
4

Risk of bias in
individual
studies

12 Describe methods used for assessing risk of bias of individual studies
(including specification of whether this was done at the study or
outcome level), and how this information is to be used in any data
synthesis.

48

Summary
measures

13 State the principal summary measures (e.g., risk ratio, difference in
means).

49

Synthesis of
results

14 Describe the methods of handling data and combining results of studies, if 49, Table 1
done, including measures of consistency (e.g., I2) for each meta-analysis.

Risk of bias across
studies

15 Specify any assessment of risk of bias that may affect the cumulative
evidence (e.g., publication bias, selective reporting within studies).

48

Additional
analyses

16 Describe methods of additional analyses (e.g., sensitivity or subgroup
analyses, meta-regression), if done, indicating which were pre-specified.

49
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Appendix 1. PRISMA-checklist. (continued)
Results
Study selection

17 Give numbers of studies screened, assessed for eligibility, and included in
the review, with reasons for exclusions at each stage, ideally with a flow
diagram.

51, Figure 1,
Appendix 5

Study
characteristics

18 For each study, present characteristics for which data were extracted (e.g.,
study size, PICOS, follow-up period) and provide the citations.

51-52, Table 2,
Appendix 8,
Appendix 9

Risk of bias
within studies

19 Present data on risk of bias of each study and, if available, any outcome
level assessment (see item 12).

52, Appendix
6

Results of
individual
studies

52, Table 2,
20 For all outcomes considered (benefits or harms), present, for each study:
Appendix 7
(a) simple summary data for each intervention group (b) effect estimates
and confidence intervals, ideally with a forest plot.

Synthesis of
results

21 Present results of each meta-analysis done, including confidence intervals
and measures of consistency.

Not applicable

Risk of bias across
studies

22 Present results of any assessment of risk of bias across studies (see Item
15).

52, Appendix
6

Additional
analysis

23 Give results of additional analyses, if done (e.g., sensitivity or subgroup
analyses, meta-regression [see Item 16]).

58, Table 3

Summary of
evidence

24 Summarize the main findings including the strength of evidence for each
main outcome; consider their relevance to key groups (e.g., health care
providers, users, and policy makers).

58

Limitations

25 Discuss limitations at study and outcome level (e.g., risk of bias), and at
review-level (e.g., incomplete retrieval of identified research, reporting
bias).

61

Conclusions

26 Provide a general interpretation of the results in the context of other
evidence, and implications for future research.

61

27 Describe sources of funding for the systematic review and other support
(e.g., supply of data); role of funders for the systematic review.

Not applicable

Discussion

Funding
Funding

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic
Reviews and Meta-Analyses:The PRISMA Statement. PLoS Med 6(6): e1000097. doi:10.1371/journal.pmed1000097
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Appendix 2. In- and exclusion criteria according to PICO for this systematic review.
Inclusion criteria
Study design

(quasi) (cluster) Randomized controlled trial published in English

Population

Adult participants admitted to a hospital and discharged home

Setting

Intervention conducted in hospital and/or community pharmacy and/or patients’ home

Intervention

The intervention involved a pharmacist, pre-graduate pharmacist or pharmacy technician
The pharmacist had a proactive role, meaning all interventions patients received an active
pharmacist intervention (e.g. excluding reactively responding to physicians’ questions
during ward rounds)
Interventions were performed before, during or up to 30 days after hospitalization. The
post-discharge time limit was chosen to ensure connection to transitional care
The intervention was designed to improve transitional care and aimed at medication related
issues

Comparison

The intervention was compared with a control group that received usual care

Clinical outcomes

At least one of the following outcomes was measured: mortality, readmissions, emergency
department visits (ED-visits), adverse drug events (ADEs)

Exclusion criteria
Participant

Intervention conducted solely on paediatric patients or psychiatric patients due to their
specific population characteristics

Setting

Interventions in a palliative care setting or at an intensive care ward due to their specific
setting characteristics

Intervention

Interventions solely targeted at specific drugs (e.g. improving adherence of statins)
Interventions not aimed at transitional care (e.g. interventions in outpatient clinics without
transmission of relevant information from earlier health care provider encounters in the
hospital or interventions on heart failure guideline adherence)
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Appendix 3. Search strategy.
Medline
(“patient admission”[mesh] OR “patient admission” OR “admission”[TIAB] OR “hospital admission”[TIAB]
OR “hospitalization”[mesh] OR “patient discharge”[mesh] OR “discharge”[TIAB] OR “discharged”[TIAB]
OR “post discharge”[TIAB] OR “postdischarge”[TIAB] OR “hospitals”[mesh] OR “hospital setting”[TIAB])
AND (“patient education as topic”[mesh] OR “counseling”[mesh] OR “counselling”[TIAB] OR “medication
counseling” [TIAB] OR “knowledge”[TIAB] OR “drug knowledge”[TIAB] OR “medicines knowledge”[TIAB]
OR “medication knowledge”[TIAB] OR “education”[TIAB] OR “medication understanding”[TIAB] OR
“Medication Therapy Management”[mesh] OR “integrated medicines management”[TIAB] OR “medicine*
management”[TIAB] OR “drug* management”[TIAB] OR “Medication Errors/prevention and control”[Mesh]
OR “medication reconciliation”[mesh] OR “medication reconciliation”[TIAB] OR “medical history taking”[mesh]
OR “medication history taking”[TIAB] OR “medication history”[TIAB] OR “medicines histories”[TIAB] OR
“continuity of patient care”[mesh] OR “Patient Care Planning”[mesh] OR “discharge planning”[TIAB] OR
“discharge service”[TIAB] OR “discharge booklet”[TIAB] OR “follow-up”[TIAB] OR “follow up”[TIAB]
OR transition*[TIAB] OR “seamless”[TIAB] OR “care bundle”[TIAB] OR “care coordination”[TIAB]
OR “aftercare”[mesh] OR “aftercare”[TIAB] OR “continuity”[TIAB] OR “outreach”[TIAB] OR “coordination”[TIAB] OR “coordination”[TIAB] OR “house calls”[mesh] OR “home visit*”[TIAB] OR “house
visit*”[TIAB] OR “pharmacy visit”[TIAB] OR “pharmacist visit”[TIAB] OR “home based intervention”[TIAB]
OR “telephone call*”[TIAB] OR “telephone”[TIAB] OR “phone call*”[TIAB] OR “phone”[TIAB] OR
“medication review”[tw] OR “drug utilization review”[mesh] OR “treatment review”[TIAB] OR “medication
review”[TIAB] OR “medicines review”[TIAB] OR “drug review”[TIAB] OR “reviewing medication”[TIAB] OR
“monitoring pharmacotherapy”[TIAB] OR “optimizing drug regimens”[TIAB] OR “pharmaceutical care”[TIAB])
AND (“community pharmacy services”[mesh] OR “Pharmacy Service, Hospital”[mesh] OR “pharmaceutical
preparations”[mesh] OR “drug prescriptions”[mesh] OR “pharmacists” OR “pharmacist*”OR “pharmacists”[mesh]
OR “pharmacy”[TIAB] OR “pharmacist”[TIAB] OR “pharmacists”[TIAB] OR “pharmaceutical”[TIAB] OR
“Pharmacists’ Aides”[TIAB] OR “pharmacy technician”[TIAB] OR “pharmacy practitioners”[TIAB] OR pharmacy
service[TIAB] OR “medication”[TIAB] OR “medication liaison services”[TIAB]) AND (randomized controlled
trial[Publication Type] OR (randomized[Title/Abstract] AND controlled[Title/Abstract] AND trial[Title/Abstract])
OR (randomised[Title/Abstract] AND controlled[Title/Abstract] AND trial[Title/Abstract]) OR (random*[Title/
Abstract]))
(Limits: English)
Embase
#1= ‘hospital admission’/de OR ‘patient admission’ OR ‘admission’ OR ‘hospital admission’ OR ‘hospitalization’/de
OR ‘hospital discharge’/de OR ‘discharge’ OR ‘discharged’ OR ‘post discharge’ OR ‘postdischarge’ OR ‘hospital’/de
OR ‘hospital setting’
#2= ‘patient education’/de OR ‘counseling’/de OR ‘counselling’ OR ‘medication counseling’ OR ‘knowledge’
OR ‘drug knowledge’ OR ‘medicines knowledge’ OR ‘medication knowledge’ OR ‘education’ OR ‘medication
understanding’ OR ‘medication therapy management’/de OR ‘integrated medicines management’ OR ‘medicine
management’ OR ‘medicines management’ OR ‘drug management’ OR ‘drugs management’ OR ‘medication
reconciliation’ OR ‘medication error’/de OR ‘anamnesis’/de OR ‘medication history taking’ OR ‘medication
history’ OR ‘medicines histories’ OR ‘patient care’/de OR ‘patient care planning’/de OR ‘discharge planning’ OR
‘discharge service’ OR ‘discharge booklet’ OR ‘follow-up’ OR ‘follow up’ OR ‘transition’ OR ‘seamless’ OR ‘care
bundle’ OR ‘care coordination’ OR ‘aftercare’/de OR ‘aftercare’ OR ‘continuity’ OR ‘outreach’ OR ‘co-ordination’
OR ‘coordination’ OR ‘professional practice’/de OR ‘house calls’ OR ‘home visit’ OR ‘home visits’ OR ‘house visit’
OR ‘house visits’ OR ‘pharmacy visit’ OR ‘pharmacist visit’ OR ‘home based intervention’ OR ‘telephone call’ OR
‘telephone calls’ OR ‘telephone’ OR ‘phone call’ OR ‘phone calls’ OR ‘phone’ OR ‘pharmaceutical care’/de OR
‘drug utilization review’ OR ‘treatment review’ OR ‘medication review’ OR ‘medicines review’ OR ‘drug review’
OR ‘reviewing medication’ OR ‘monitoring pharmacotherapy’ OR ‘optimizing drug regimens’ OR ‘pharmaceutical
care’
#3= ‘pharmacy’/de OR ‘hospital pharmacy’/de OR ‘drug’/de OR ‘prescription’/de OR ‘pharmacist’/de
OR ‘pharmacy technician’/de OR ‘drug therapy’/de OR ‘pharmacy’ OR ‘pharmacist’ OR ‘pharmacists’ OR
‘pharmaceutical’ OR ‘pharmacists aides’ OR ‘pharmacy technician’ OR ‘pharmacy practitioners’ OR ‘pharmacy
service’ OR ‘medication’ OR ‘medication liaison services’
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#4= ‘randomized controlled trial’/de OR ‘randomized controlled trial (topic)’/de OR (randomized AND controlled
AND trial)
#5= #1 AND #2 AND #3 AND #4
(Limits: English AND human studies AND EMBASE)
International Pharmaceutical Abstracts
#1= TI (“patient admission” OR “admission” OR “hospital admission” OR “hospitalization” OR “patient discharge”
OR “discharge” OR “discharged” OR “post discharge” OR “postdischarge” OR “hospitals” OR “hospital setting” )
OR AB ( “patient admission” OR “admission” OR “hospital admission” OR “hospitalization” OR “patient discharge”
OR “discharge” OR “discharged” OR “post discharge” OR “postdischarge” OR “hospitals” OR “hospital setting” )
#2= TI (“patient education” OR “counseling” OR “counselling” OR “medication counseling” OR “knowledge”
OR “drug knowledge” OR “medicines knowledge” OR “medication knowledge” OR “education” OR “medication
understanding” OR “Medication Therapy Management” OR “integrated medicines management” OR “medicine*
management” OR “drug* management” OR “Medication Errors” OR “medication reconciliation” OR “medication
reconciliation” OR “medical history taking” OR “medication history” OR “medicines histories” OR “continuity
of patient care” OR “Patient Care Planning” OR “discharge planning” OR “discharge service” OR “discharge
booklet” OR “follow-up” OR “follow up” OR transition* OR “seamless” OR “care bundle” OR “care coordination”
OR “aftercare” OR “continuity” OR “outreach” OR “co-ordination” OR “coordination” OR “house calls” OR
“home visit*” OR “house visit*” OR “pharmacy visit” OR “pharmacist visit” OR “home based intervention” OR
“telephone call*” OR “telephone” OR “phone call*” OR “phone” OR “medication review” OR “drug utilization
review” OR “treatment review” OR “medication review” OR “medicines review” OR “drug review” OR “reviewing
medication” OR “monitoring pharmacotherapy” OR “optimizing drug regimens” OR “pharmaceutical care” ) OR
AB ( “patient education” OR “counseling” OR “counselling” OR “medication counseling” OR “knowledge” OR
“drug knowledge” OR “medicines knowledge” OR “medication knowledge” OR “education” OR “medication
understanding” OR “Medication Therapy Management” OR “integrated medicines management” OR “medicine*
management” OR “drug* management” OR “Medication Errors” OR “medication reconciliation” OR “medication
reconciliation” OR “medical history taking” OR “medication history” OR “medicines histories” OR “continuity
of patient care” OR “Patient Care Planning” OR “discharge planning” OR “discharge service” OR “discharge
booklet” OR “follow-up” OR “follow up” OR transition* OR “seamless” OR “care bundle” OR “care coordination”
OR “aftercare” OR “continuity” OR “outreach” OR “co-ordination” OR “coordination” OR “house calls” OR
“home visit*” OR “house visit*” OR “pharmacy visit” OR “pharmacist visit” OR “home based intervention” OR
“telephone call*” OR “telephone” OR “phone call*” OR “phone” OR “medication review” OR “drug utilization
review” OR “treatment review” OR “medication review” OR “medicines review” OR “drug review” OR “reviewing
medication” OR “monitoring pharmacotherapy” OR “optimizing drug regimens” OR “pharmaceutical care” )
#3= TI (“community pharmacy services” OR “Hospital Pharmacy Service” OR “pharmaceutical preparations”
OR “drug prescriptions” OR “pharmacist*” OR “pharmacy” OR “pharmaceutical” OR “Pharmacists’ Aides” OR
“pharmacy technician” OR “pharmacy practitioners” OR “pharmacy service” OR “medication” OR “medication
liaison services” ) OR AB ( “community pharmacy services” OR “Hospital Pharmacy Service” OR “pharmaceutical
preparations” OR “drug prescriptions” OR “pharmacist*” OR “pharmacy” OR “pharmaceutical” OR “Pharmacists’
Aides” OR “pharmacy technician” OR “pharmacy practitioners” OR “pharmacy service” OR “medication” OR
“medication liaison services” )
#4= TI (“randomized controlled trial” OR (randomized AND controlled AND trial) OR (randomised AND
controlled AND trial) OR random* ) OR AB ( “randomized controlled trial” OR (randomized AND controlled
AND trial) OR (randomised AND controlled AND trial) OR random* )
#5= #1 AND #2 AND #3 AND #4
(Limits: English AND human studies)
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Appendix 4. List of extracted parameters.
Cluster

Data abbreviation

Data description

Study reference

Author

Primary author of reference

Full title

Full title

YoP

Year of publication

YoE

Year of execution

Design

Design of study

Specific setting of study

Multi/Single centre

Study Design

Type of hospital
Number of beds
Specific wards?

Method

Country

Country where study was performed

Funding

Was the study funded?

C.o.I.

Have the authors reported a conflict of interest?

Objective

Description of the main objective of the conducted study

Inclusion criteria

All inclusion criteria as reported in original study

Exclusion criteria

All exclusion criteria as reported in original study

Usual Care

Description of usual care

Years of experience

Years of experience from the performer

Protocol training

What kind of training received the personnel performing the
intervention

According to protocol

Did the personnel have protocols to perform the intervention

Who is collaborating
with the pharmacist

Who: Which other health care providers performed an intervention?

3.1

What: Describe the intervention of the OTHER health care provider
Communication: How did they communicate?
Access to medical
information

Does the performing pharmacist have access to medical information
and in what way

Pharmacy intervention

When: At what time during hospitalization is the pharmacy
intervention performed
What: Description of intervention performed
Who: Which member of the pharmacy staff is performing the
intervention
Time spent: Total time spent of intervention
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Appendix 4. List of extracted parameters. (continued)
Cluster

Data abbreviation

Data description

Patient
characteristics

Total No. assessed

Number of patients that are assessed for eligibility in the study

Total No. randomized

Number of patients that are randomized in the study

Significant differences at
baseline

Are there significant differences at baseline?
Describe the differences

No. randomized patients:
I and C

Number of patients in intervention group and control group after
randomization

Male %

Percentage of men in study

Age: I and C

Mean age, range and SD of Intervention and Control group

Health state

Main: Primary diagnosis of population group (e.g. heart failure)
Total no. of co-morbidities
How are the total no. of co-morbidities measured?

No. medication

When: At what time during hospitalization
Mean number, range and SD of medication in intervention and
control group

% living alone: I and C

Percentage living alone in intervention and control group

No. of hospitalizations

Mean number of previous hospitalizations in intervention and control
group
Time: during which time frame

Outcomes

Other demographic
information

If mentioned in study for example, education, ethnicity, social class

Outcomes

Outcome in short
Primary outcome?
Definition: report the outcome as described by authors
Method; how is the outcome measured
When: when is the outcome measured (=endpoint)
What: what is exactly measured

No. of patients analysed

Number of patients in intervention group and control group for
analysis
Characteristics of the (different) outcomes
Statistics of the outcomes

Else

Reviewer
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Other outcomes

Definition, method, endpoint of measurement, percentages,
significance,

Limitations

Limitations as mentioned by the authors

Conclusion

Conclusion as mentioned by the authors

Comments

Relevant/notable comments

Name

Clementine Stuijt or Rik Ensing

Date

Date of data extraction

Check?

Checked by second reviewer: type name

Appendix 5. Reason for excluding articles after full-text review.
Pub
Year

Reason for
exclusion

Influence of post discharge counselling on health outcomes in
diabetic and hypertensive patients

2011

study design

Ahmed,A.

Quality and outcomes of heart failure care in older adults: Role
of multidisciplinary disease-management programs

2002

study design

Allen,K.

A Randomized Trial Testing the Superiority of a Post-discharge
Care Management Model for Stroke Survivors

2009

no pharmacist
intervention

Anderegg,S.

Acceptance of recommendations by inpatient pharmacy case
managers: Unintended consequences of hospitalist and
specialist care

2013

study design

Backes,A.

Primary medication adherence among patients transitioning
from hospital to home care

2012

meeting report or
editorial

Baker,D.

Evaluation of drug information for cardiology patients

1991

no pharmacist
intervention

Baker,D. M.

A study contrasting different modalities of medication discharge
counselling

1984

outcome not
included in review

Basoor,A.

Result of quality improvement discharge tool in congestive heart
failure-randomized controlled trial

2011

study design

BecerraCamargo,J.

A multicentre, double-blind, randomised, controlled, parallelgroup study of the effectiveness of a pharmacist-acquired
medication history in an emergency department

2013

outcome not
included in review

Beckett,R. D.

Effectiveness and feasibility of pharmacist-led admission
medication reconciliation for geriatric patients

2012

outcome not
included in review

Beney,J.

Effect of telephone follow-up on the physical well-being
dimension of quality of life in patients with cancer

2002

outcome not
included in review

Bladh,L.

Effects of a clinical pharmacist service on health-related quality
of life and prescribing of drugs: a randomised controlled trial

2011

outcome not
included in review

Blix,H. S.

Characteristics of drug-related problems discussed by hospital
pharmacists in multidisciplinary teams

2006

study design

Bollella,G.

Optimal level of liaison pharmacist intervention to facilitate a
post-discharge home medicines review

2008

outcome not
included in review

BonnetZamponi,D.

Drug-related readmissions to medical units of older adults
discharged from acute geriatric units: results of the
Optimization of Medication in AGEd multicentre randomized
controlled trial

2013

no pharmacist
intervention

Brullet,E.

A randomized study of the safety of outpatient care for patients
with bleeding peptic ulcer treated by endoscopic injection

2004

no pharmacist
intervention

Burnett,K. M.

Effects of an integrated medicines management program on
medication appropriateness in hospitalized patients

2009

outcome not
included in review

Calvert,S. B.

Patient-focused intervention to improve long-term adherence to
evidence-based medications: a randomized trial

2012

outcome not
included in review

Cannon,J.

Pharmaceutical care provision to elderly patients: assessment of
its impact on compliance and discharge medication changes

1999

outcome not
included in review

Cawthon,C.

Improving care transitions: the patient perspective

2012

study design

Ching,CL

Impact of pharmaceutical care on readmission rates and quality
of life in coronary artery disease patients

2002

meeting report or
editorial

Connor,MO

Prevention of adverse drug events in hospitalised older patients:
A randomised controlled trial

2012

meeting report or
editorial

Authors, Primary

Title, Primary

Adepu,R.
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Appendix 5. Reason for excluding articles after full-text review. (continued)
Pub
Year

Reason for
exclusion

A low-literacy medication education tool for safety-net hospital
patients

2009

no pharmacist
intervention

Davidson,J.

Pre-discharge counselling in the elderly: what difference does it
make? Pre-discharge counselling in the elderly: what difference
does it make?

1989

outcome not
included in review

de Wit,R.

Improving the quality of pain treatment by a tailored pain
education programme for cancer patients in chronic pain

2001

no pharmacist
intervention

Doughty,R. N..

Randomized, controlled trial of integrated heart failure
management: The Auckland Heart Failure Management Study

2002

no pharmacist
intervention

Dromerick,A. W.

Preventing recurrence of thromboembolic events through
coordinated treatment in the District of Columbia

2011

no pharmacist
intervention

Eggink,R. N.

The effect of a clinical pharmacist discharge service on
medication discrepancies in patients with heart failure

2010

outcome not
included in review

Esposito,L.

The effects of medication education on adherence to medication
regimens in an elderly population

1995

no pharmacist
intervention

Ferrante,D.

Long-term results after a telephone intervention in chronic heart
failure: DIAL (Randomized Trial of Phone Intervention in
Chronic Heart Failure) follow-up

2010

no pharmacist
intervention

Gallagher,P. F.

Prevention of potentially inappropriate prescribing for elderly
patients: a randomized controlled trial using STOPP/START
criteria

2011

no pharmacist
intervention

Gattis,W. A.

Reduction in heart failure events by the addition of a clinical
pharmacist to the heart failure management team: results of the
Pharmacist in Heart Failure Assessment Recommendation and
Monitoring (PHARM) Study

1999

no transitional care

George,L.

Impact of a Surgical Preadmission Clinic Pharmacist on the
Quality of Medication Management from Preadmission to
Discharge: a Randomised Controlled Study

2011

outcome not
included in review

Gizzi,L. A.

Assessment of a safety enhancement to the hospital medication
reconciliation process for elderly patients

2010

outcome not
included in review

Hale,A. R.

Perioperative medication management: expanding the role of the
preadmission clinic pharmacist in a single centre, randomised
controlled trial of collaborative prescribing

2013

outcome not
included in review

Haq,N.

Impact of pharmacists led intervention programme towards
knowledge, attitude and practice among hepatitis-B patients in
Pakistan: A non-clinical randomized controlled trial

2013

meeting report or
editorial

Holland,R.

Delivering a home-based medication review, process measures
from the HOMER randomised controlled trial

2006

outcome not
included in review

HolmesRovner,M.

Does outpatient telephone coaching add to hospital quality
improvement following hospitalization for acute coronary
syndrome?

2008

no pharmacist
intervention

Huang,A.

The medication reconciliation process: Keys to success

2012

meeting report or
editorial

Israel,E. N.

Underutilization of cardiovascular medications: effect of a
continuity-of-care program

2013

outcome not
included in review

Khdour,M. R.

Clinical pharmacy-led disease and medicine management
programme for patients with COPD

2009

no transitional care

Authors, Primary

Title, Primary

Cordasco,K. M.
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Appendix 5. Reason for excluding articles after full-text review. (continued)
Pub
Year

Reason for
exclusion

Testing a teaching appointment and geragogy-based approach to
medication knowledge at discharge

2010

study design

Kripalani,S.

Pharmacist intervention for low literacy in cardiovascular disease
(PILL-CVD): A randomized controlled trial

2011

meeting report or
editorial

Kucukarslan,S. N.

Pharmacists on rounding teams reduce preventable adverse drug
events in hospital general medicine units

2003

study design

Kwan,Y.

Pharmacist medication assessments in a surgical preadmission
clinic

2007

outcome not
included in review

Lalonde,L.

Effectiveness of a medication discharge plan for transitions of
care from hospital to outpatient settings

2008

outcome not
included in review

Laramee,A. S.

Case management in a heterogeneous congestive heart failure
population: a randomized controlled trial

2003

no pharmacist
intervention

Linne,A. B.

Effects of systematic education on heart failure patients’
knowledge after 6 months. A randomised, controlled trial

1999

outcome not
included in review

Lowe,C. J.

Effects of self-medication programme on knowledge of drugs
and compliance with treatment in elderly patients

1995

outcome not
included in review

Mannheimer,B.

Drug-related problems and pharmacotherapeutic advisory
intervention at a medicine clinic

2006

no pharmacist
intervention

Marotti,S. B.

A randomised controlled trial of pharmacist medication histories
and supplementary prescribing on medication errors in
postoperative medications

2011

outcome not
included in review

Marusic,S.

The effect of pharmacotherapeutic counselling on readmissions
and emergency department visits

2013

no pharmacist
intervention

Menditto,E.

A ten year longer life: A therapeutic education program for
hypertensive patients

2012

meeting report or
editorial

Muniz,J.

The effect of post-discharge educational intervention on
patients in achieving objectives in modifiable risk factors six
months after discharge following an episode of acute coronary
syndrome, (CAM-2 Project): a randomized controlled trial

2010

no pharmacist
intervention

Murray,M. D.

Effect of a pharmacist on adverse drug events and medication
errors in outpatients with cardiovascular disease

2009

no transitional care

Nickerson,A.

Drug-therapy problems, inconsistencies and omissions identified
during a medication reconciliation and seamless care service

2005

outcome not
included in review

O’Connor,M.

Prevention of adverse drug events in hospitalized older patients:
A randomised controlled trial using STOPP/START criteria

2012

meeting report or
editorial

Olson,K. L.

Outcomes of patients discharged from pharmacy-managed
cardiovascular disease management

2009

no transitional care

Owens,N. J.

The senior care study: the relationship between optimal
pharmacotherapy and patient mental status

1990

meeting report or
editorial

Pacini,M.

Home-based medication review in older people: is it cost
effective?

2007

outcome not
included in review

Pai,A. B.

Reduced drug use and hospitalization rates in patients
undergoing haemodialysis who received pharmaceutical care: a
2-year, randomized, controlled study

2009

no transitional care

Parry,C.

The care transitions intervention: a patient-centred approach to
ensuring effective transfers between sites of geriatric care

2003

no pharmacist
intervention

Authors, Primary

Title, Primary

Kimball,S.
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Appendix 5. Reason for excluding articles after full-text review. (continued)
Pub
Year

Reason for
exclusion

Medium of language in discharge summaries: would the use of
native language improve patients’ knowledge of their illness
and medications?

2012

no pharmacist
intervention

Peterson,G. M.

Impact of pharmacist-conducted home visits on the outcomes of
lipid-lowering drug therapy

2004

targets specific
drug

Pitner,J.

Specialty geriatric evaluation and management teams reduce
adverse drug reactions

2004

meeting report or
editorial

Polack,J.

Evaluation of different methods of providing medication-related
education to patients following myocardial infarction

2008

outcome not
included in review

Raynor,D. K.

Effects of computer generated reminder charts on patients’
compliance with drug regimens

1993

outcome not
included in review

Rice,K. L.

Disease management program for chronic obstructive pulmonary
disease: a randomized controlled trial

2010

no pharmacist
intervention

Rich,M. W.

Effect of a multidisciplinary intervention on medication
compliance in elderly patients with congestive heart failure

1996

no pharmacist
intervention

Rienstra,M.

A specialized atrial fibrillation clinic: Improving care and costs
for patients with atrial fibrillation

2013

meeting report or
editorial

Robinson,A.

Guided self-management and patient-directed follow-up of
ulcerative colitis: A randomised trial

2001

no pharmacist
intervention

Sadik,A.

Pharmaceutical care of patients with heart failure

2005

no transitional care

Salanitro,A..

Factors associated with admission and discharge medication
reconciliation errors at 2 teaching hospitals

2011

study design

Salanitro,A. H.

Effect of patient- and medication-related factors on inpatient
medication reconciliation errors

2012

study design

Saleem,F.

A non-clinical randomized controlled trial assessing impact
of pharmacists led intervention programme for enhancing
medication adherence and health-related quality of life

2012

meeting report or
editorial

Sanchez Ulayar,A.

Pharmaceutical intervention upon hospital discharge to
strengthen understanding and adherence to pharmacological
treatment

2012

full-text not in
English

Schwaab,B.

In-patient cardiac rehabilitation versus medical care - a
prospective multicentre controlled 12 months follow-up in
patients with coronary heart disease

2011

no pharmacist
intervention

Shah,M.

Diabetes transitional care from inpatient to outpatient setting:
Pharmacist discharge counselling

2013

outcome not
included in review

Simpson,T. R. G.

A comprehensive case management programme to prevent
chronic obstructive pulmonary disease hospitalisations

2013

meeting report or
editorial

Smith,L.

An investigation of hospital generated pharmaceutical care when
patients are discharged home from hospital

1997

outcome not
included in review

Stamatakis,M. K.

Effectiveness of a pharmacist-initiated continuity of care
program for chronic dialysis patients

1998

study design

Stewart,S.

Home-based management for chronic heart failure reduces
recurrent hospital stay and total health care costs compared to
a clinic-based program: Results from the WHICH? Trial

2012

study design

Stowasser,D. A.

A randomised controlled trial of medication liaison services Acceptance and use by health professionals

2002

outcome not
included in review

Authors, Primary

Title, Primary

Perera,K.Y.
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Pub
Year

Reason for
exclusion

The potential role of clinical pharmacy services in patients with
cardiovascular diseases

2012

study design

Tompson,A. J.

Utilizing community pharmacy dispensing records to disclose
errors in hospital admission drug charts

2012

outcome not
included in review

Tsuyuki,R. T.

A multicentre disease management program for hospitalized
patients with heart failure

2004

no pharmacist
intervention

Ulrik,C. S.

No benefit and potential harm with an educational and care
management programme for chronic obstructive pulmonary
disease

2013

meeting report or
editorial

Van,Der Linden

Reduction of polypharmacy in geriatric inpatients using the
RASP list: A cluster-randomized controlled trial

2013

meeting report or
editorial

Vuong,T.

Implementation of a community liaison pharmacy service: A
randomised controlled trial

2008

outcome not
included in review

Wei,L

Effect of pharmaceutical care on medication adherence and
hospital admission in patients with chronic obstructive
pulmonary disease (COPD): a randomized controlled study

2014

no transitional care

Williams,J. B.

Secondary prevention after coronary artery bypass graft surgery:
findings of a national randomized controlled trial and sustained
society-led incorporation into practice

2011

no pharmacist
intervention

Williams,M

Project impact: Improving patient adherence through
communication at transition

2013

meeting report or
editorial

Williford,S. L.

Impact of pharmacist counselling on medication knowledge and
compliance

1995

outcome not
included in review

Willoch,K.

Handling drug-related problems in rehabilitation patients: a
randomized study

2012

no transitional care

Wu,J. –R

Effect of a medication-taking behaviour feedback theory-based
intervention on outcomes in patients with heart failure

2012

no pharmacist
intervention

Zerafa,N.

Impact of drugs counselling by an undergraduate pharmacist on
cardiac surgical patient’s compliance to medicines

2011

outcome not
included in review

Zermansky,A. G.

Clinical medication review by a pharmacist of patients on repeat
prescriptions in general practice: A randomised controlled trial

2002

no transitional care

Zhao,Y.

Effects of a post-discharge transitional care programme for
patients with coronary heart disease in China: a randomised
controlled trial

2009

no pharmacist
intervention

Authors, Primary

Title, Primary

Talasaz,A. H.
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Appendix 6. Risk of bias of included studies.
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1
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1

3

2

2
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1

1

3
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2

2
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1
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1
8

2
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1

1
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1
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15
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19

15
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10

7

22
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ADEs = Adverse Drug Events, ED-visits = Emergency Department visits, HCP = health care provider, RE = readmissions and ED-visits, REM = readmissions, ED-visits and mortality, RM
= readmissions and mortality.

3
5

14: provision of adherence aides

15: dispensing / logistics aides

5
5

8

12: extra post-discharge follow-up

10

10: patient-centred follow-up

11: HCP-centred follow-up

13: tailored intervention

3
5

8: patient discharge letter

9: transmission

4
5

5
3

4: medication review

5: patient counselling during admission

6: discharge reconciliation

7
6

2

3: pharmacist is part of medical team

7: patient counselling at discharge

4

2

2: patient counselling at admission

7

5

1: admission reconciliation

Readmissions

Mortality

Pharmacist intervention

Appendix 7. Crosstab intervention versus outcome measurement.
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Appendix 8. Categorization of interventions performed by other health care providers.
Author

HCP-type Performed intervention

Categorization

Barker et al, 2012

PCP

Assessment of drug-related recommendations identified by
pharmacists’ post-discharge follow-up and acting upon
them if deemed necessary

Act on drug-related
recommendations
(PD)

Dudas et al, 2001

PCP

Assessment of drug-related recommendations identified by
pharmacists’ post-discharge follow-up and acting upon
them if deemed necessary

Act on drug-related
recommendations
(PD)

Englander et al,
2013

N

Farris et al, 2014

PCP

Assessment of drug-related recommendations identified by
pharmacists’ post-discharge follow-up and acting upon
them if deemed necessary

Act on drug-related
recommendations
(PD)

Gwadry-Sridhar
et al, 2005

N

Patient counselling is a team intervention with pharmacist

Counselling

Gillespie et al,
2009

S

Assessment of drug-related recommendations identified by
pharmacists’ clinical medication review and acting upon
them if deemed necessary

Act on drug-related
recommendations
(DA)

Holland et al,
2005

PCP

Assessment of drug-related recommendations identified by
pharmacists’ post-discharge follow-up and acting upon
them if deemed necessary

Act on drug-related
recommendations
(PD)

Holland et al,
2007

PCP

Assessment of drug-related recommendations identified by
pharmacists’ post-discharge follow-up and acting upon
them if deemed necessary

Act on drug-related
recommendations
(PD)

Jack et al, 2009

N

Coordinate discharge plan, educate and prepare patient for
discharge

Coordination,
counselling

PCP

Assessment of drug-related recommendations identified by
pharmacists’ post-discharge follow-up and acting upon
them if deemed necessary

Act on drug-related
recommendations
(PD)

SN

Daily condition specific education, identify and address
discharge barriers, self-management discharge teaching,
follow-up call at 5–7 days post-discharge

Counselling

S

Assessment of drug-related recommendations identified by
pharmacists’ clinical medication review and acting upon
them if deemed necessary

Act on drug-related
recommendations
(DA)

SW

Assistance obtaining discharge medications

Coordination

PCP

Assessment of drug-related recommendations identified by
pharmacists’ post-discharge follow-up and acting upon
them if deemed necessary

Act on drug-related
recommendations
(PD)

Lipton et al, 1994

PCP

Assessment of drug-related recommendations identified by
pharmacists’ post-discharge follow-up and acting upon
them if deemed necessary

Act on drug-related
recommendations
(PD)

Makowsky et al,
2009

S

Assessment of drug-related recommendations identified by
pharmacists’ clinical medication review and acting upon
them if deemed necessary

Act on drug-related
recommendations
(DA)

PCP

Assessment of drug-related recommendations identified by
pharmacists’ post-discharge follow-up and acting upon
them if deemed necessary

Act on drug-related
recommendations
(PD)

Koehler et al,
2009

Kripalani et al,
2012

Naunton et al,
2003
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Coaching and education, including post-discharge phone calls Coordination,
and home visits for highest risk patients;
counselling, risk
assessment

Appendix 8. Categorization of interventions performed by other health care providers. (continued)
Author

HCP-type Performed intervention

Categorization

Nazareth et al,
2001

PCP

Assessment of drug-related recommendations identified by
pharmacists’ post-discharge follow-up and acting upon
them if deemed necessary

Act on drug-related
recommendations
(PD)

Rainville et al,
1999

SN

Identify patients with potential rehospitalisation risks and
determined corrective action

Risk assessment and
referral

S

Assessment of drug-related recommendations identified by
pharmacists’ clinical medication review and acting upon
them if deemed necessary

Act on drug-related
recommendations
(DA)

S

Assessment of drug-related recommendations identified by
pharmacists’ clinical medication review and acting upon
them if deemed necessary

Act on drug-related
recommendations
(DA)

Schmader et al,
2004
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Appendix 9. Categorization of interventions performed per included study.
Pharmacist intervention1
Author

1

2

3

2

4

5

6

7

8

9

12

13

●

Al-Rashed et al, 2002
●

●

●

●

●

●

1

Farris et al, 2014

●

Gillespie et al, 2009

●

●

●

Gwadry-Sridhar et al, 2005

●

●

●

●

3

●

2

●

H

●

T

●
●

●

15
●

●

Dudas et al, 2001
Englander et al, 2013

14
●

Barker et al, 2012
Bolas et al, 2004

103 11

●
●

●

●

●

T

●

●

●

T

●

●
●

●

Hawes et al, 2014

C

Holland et al, 2005

H

●

●

●

Holland et al, 2007

H

●

●

●

Jack et al, 2009

T

●

Koehler et al, 2009

●

3

●

Kripalani et al, 2012

●

2

●

●

●

●
●

●

3

Nazareth et al, 2001
Rainville et al, 1999

●

3

Schmader et al, 2004

●

3

Schnipper et al, 2006

●

●

●

●

●

●

●

●

3
●

Scullin et al, 2007

●

Spinewine et al, 2007

●

T

●

T

●

●

●

●

T

●

Naunton et al, 2003

Schnipper et al, 2009

T

1

Lopez Cabezas et al, 2006
Makowsky et al, 2009

●
●

●

Lipton et al, 1994
Lisby et al, 2010

●
●

H

●

H

●
●

T
●

●

●

●

T

●
●

●

3
●

3
●

●

●

1

●

●

●

●

●

Stewart et al, 1998

H

●

●

●

Stewart et al, 1998

H

●

●

●

H

●

Stowasser et al, 2002
Triller et al, 2007
1

●

●

●
●

Pharmacist intervention; number according to the Pharmacist Intervention Model.
Medication review levels: 1 = prescription review, 2 = adherence support review (with patient present), 3 = clinical review, 4
= clinical review with prescribing.
3
Patient-centred follow-up: C = clinic visit, H = Home visit,T = telephone call.
2
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Abstract
Bridging the gap between hospital and primary care is important as transition from one
health care setting to another increases the risk on drug-related problems and consequent
readmissions. To reduce those risks, pharmacist interventions during and after hospitalization
have been frequently studied, albeit with variable effects. Therefore, in this manuscript we
propose a three-phase approach to structurally address post-discharge drug-related problems.
First, hospitals need to transfer up-to-date medication information to community pharmacists.
Second, the key phase of this approach consists of adequate follow-up at the patients’ home.
Pharmacists need to apply their clinical and communication skills to identify and analyse
drug-related problems. Finally, to prevent and solve identified drug related problems a close
collaboration within the primary care setting between pharmacists and general practitioners)
is of utmost importance. It is expected that such an approach results in improved quality of
care and improved patient safety.
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Background
Post-discharge adverse outcomes
Transitions from one health care setting to another increase the risk of medication errors.
These errors can result in clinical relevant outcomes like adverse drug events (ADEs), increased
hospital stay, early readmissions after discharge and use of other health care resources.1
Although ADEs are generally the most invasive type of drug-related problems (DRPs),
other DRPs also result in patient harm leading to unplanned hospital readmissions. For
instance, the rehospitalization rate among patients with identified medication discrepancies is
significantly higher than the rate among patients with no identified medication discrepancies.2
Furthermore, an observational study showed that 38 % of the hospital readmissions were
considered to be medication-related, and 61 % of these were preventable.3 The prevalence
of DRPs post-discharge varies largely, but it is unclear why DRPs appear on such a large
scale post-discharge.4 Nevertheless, some possible explanations were given such as the overall
tendency to shorten hospital stays (impairing proper discharge preparation for patients)
and inadequate communication of drug regimen changes between health care settings.4
So, a hospital (re)admission appears to be an important contributor to DRPs due to the
accompanying changes in medication at the transition from hospital to home and back.

Pharmacist interventions
The underlying causes of hospital discharge problems are complex and require extensive
strategies to improve care transitions.5 However, due to the likely link between DRPs and
adverse clinical outcomes, pharmacists can be the preferred health care provider, although
studies investigating their interventions show variable effects.6,7 Most of these interventions
focused on helping patients to understand their drug regimen, reducing adverse drug reactions
and helping patients to adhere to their drug regimens. Although these interventions in itself
are important, they may frequently have been of insufficient intensity or may have lacked
coordination between pharmacists across health care settings. Moreover, DRPs frequently
cause inconvenience to patients and may negatively affect long-term health outcomes, but
most DRPs do not result in increased medical care utilization in the short run.8 Finally, some
of these interventions might be insufficient to have an impact on short term morbidity.9
Thus, to address post-discharge DRPs in the most efficient way with the highest impact,
evidence tends to focus on discharge planning combined with home-based follow-up
strategies.4 The importance of adequate follow-up across health care settings is further
illustrated by the fact that 27 % of drug treatments withdrawn during hospitalization as a
result of an adverse drug reaction, had been represcribed post-discharge.10 Additionally, a
high number of readmissions occur in the days to weeks following hospital discharge of
which a substantial percentage is drug-related.3 As a pharmacist intervention is probably only
affecting those readmissions that are associated with inadequate management of patients’ drug
therapy, the influence of a pharmacist intervention might be strongest when it is performed
shortly after discharge.3
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Therefore, in this manuscript we propose a strategy to address post-discharge DRPs more
effectively. When patients are discharged from the hospital, three critical phases need to
be covered. First, information regarding drug use has to be transferred to the community
pharmacist. For instance, information on new drugs, drugs discontinued and changes in
dosing regimens. Second, effectiveness, tolerability, acceptance and implementation of the
new drug regimen by the patient has to be monitored post-discharge. Finally, this may warrant
adaptations of the new drug regimen, such as lower doses in case of emerging side effects
or implementing multi-dose dispensing systems, in case patients experience difficulties with
organising their medication (Figure 1).

Phase 1: Transfer of patient information
Most hospitals have a certain catchment area in which the majority of their patients live. For
an effective continuity of a pharmaceutical care program, collaboration with community
pharmacists in this area is essential. This is especially important since medication errors have
been particularly attributed to poor communication or loss of information.11 By facilitating
transfer of complete and up to date information on medication use from hospitals to primary
care, pharmacists can improve discharge processes.12 Thus, it seems likely that DRPs, but
also patients’ medication knowledge and adherence, can be addressed most effectively by
integrating health care settings. In this way, unsolved DRPs identified at various stages
during the hospital stay can be transferred to the next stage, such as at patients’ home.
For example, at the time of hospital admission inadequate medication adherence may be
suspected. Adherence counselling may subsequently be started during the hospitalization.
By informing the community pharmacist at discharge with their patient’s non-adherence,
adherence counselling may be continued post-discharge.
In order to achieve such a seamless care structure, up-to-date medication information
accompanied by pending DRPs should be communicated to community pharmacists at
hospital discharge. They are ideally positioned as a ‘liaison officer’ and adequate information
transfer enables them to implement and monitor changes in the drug regimen. In turn,
community pharmacists need to have a robust system in place to ensure this adequate
follow-up.13 Furthermore, ‘embedding’ them in the primary health care sector is crucial.6 The
familiarity of the community pharmacist with the patient’s clinical history and social situation
are possibly an advantage as compared to deploying research pharmacists.7 Finally, the use of
the patient’s own community pharmacist may promote patient-pharmacist communication,
which increases the possibility of patients reporting their drug-related issues.
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Figure 1. Schematic representation of the three-phase approach to address drug-related problems post-discharge.
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Phase 2: Analysing problems post-discharge
The patient (or his caregiver) has important information on his actual medicine use and
use-associated problems because he is the only constant factor across health care settings.14
Evaluation of patients’ medication post-discharge is necessary since patients could resume old
and incorrect medication routines, new problems may arise (such as emerging ADEs and other
DRPs after hospitalization) or because misunderstanding of the new regimen might occur.
Although community pharmacists lack the extensive clinical skills of physicians, they do have
more in-depth pharmacological knowledge that enables them to identify ADEs. A trigger list
consisting of signs and symptoms indicative of potential ADEs may help pharmacists to identify
these ADEs.15 In order to further increase the effectiveness of pharmacists’ counselling the
following aspects should be considered: determining the patients’ needs and concerns, assessing
their knowledge and identifying possible adherence barriers.

Tailored communication to determine needs and concerns
Health care providers should tailor their communication in such way that it enables patients
to express their beliefs and concerns regarding their medication.16 This is especially important
since patients’ willingness to start and continue prescribed medication is influenced by how
they judge their personal need for the treatment relative to their concerns about taking it.17
These individual patient beliefs relate strongly with predictors of health behaviour including
medication adherence.17 Since hospital admission frequently results in medication changes
including starting (additional) medication, a post-discharge follow-up can be an outstanding
opportunity to assess individual needs and concerns.

Assess patients’ knowledge
Hospital discharge is a stressful event at which patients can easily be overloaded with
information.18 Moreover, patients are probably confronted with difficult decisions and changes
and might not yet be ready to take care of themselves.Therefore, it can be questioned whether
providing information on medicine use at discharge has the right timing. At discharge patients
may not be able to understand the discharge medication prescriptions or simply wish to go
home as quickly as possible. Furthermore, between 1 % and 2 % of the hospital discharges are
against medical advice19 and probably even more are discharged during out of office hours.20
Both patient groups could not be provided with the appropriate information at discharge
implying the necessity for post-discharge follow-up. Finally, a follow-up allows for reiteration
of important medication information with recall-promoting techniques which has shown to
be effective in other settings.21

Identify practical adherence barriers
Apart from perceptual barriers and inadequate knowledge, patients can also have practical
barriers that impede adherence. A post-discharge follow-up visit can help to identify these
barriers, for instance by:
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•
•
•

Identifying (practical) barriers for medicines intake, e.g. forgetfulness, organizational
problems or practical issues such as difficulties with opening pill containers.
Focussing on identifying discrepancies between discharge medication orders and patients’
self-reported regimens, e.g. due to hospital formulary restrictions.
Checking on spare and expired medication to ensure that out of date medication is
disposed of, together with any that are no longer prescribed.

Home visit
Although costly, and some patients might be reluctant to welcome their community
pharmacist in the privacy of their own home, a home visit has several advantages. First, after
hospital discharge (some) patients may not be able to visit the community pharmacy due to
physical constraints. Next, by incorporating the components described earlier in a homebased program, DRPs can be identified in the patient’s own surrounding. This may elicit
more and other DRPs since all medicines are available at home and specific risk factors, such
as multiple storage locations, hoarding and inappropriate medication storage conditions, can
possibly only be identified during home visits. Moreover, deploying home visits instead of
a telephone follow-up is possibly more beneficial due to the personal touch of face-to-face
encounters.22
Box 1. Study characteristics for testing the described approach.

The Home-based Community pharmacist-led Medication management (HomeCoMe) program
is based on the three-phase approach described in this manuscript. At the moment, this program
is tested in the Netherlands in 150 recently discharged, adult patients. The identified DRPs and
performed recommendations on resolving them, including the physicians’ acceptance rate, will
be monitored. Furthermore, pharmacists’ communication skills and patient satisfaction with the
HomeCoMe program will be tested. Finally, attempts will be made to clarify specific patient
characteristics to identify those patients who benefit most from this program.

Phase 3: Drug-related recommendations
Solve drug-related problems with the patient
Patients might feel more comfortable at home and therefore are more likely to share their
experiences and concerns about their medicines and even be more receptive to pharmacist’s
counselling. Therefore, a community pharmacist home visit post-discharge is ideal to tailor
(adherence) interventions to the individual patient. Nevertheless, pharmacists may have a
tendency to offer patients advice, information and instruction and lose track of the patients’
agenda.23 However, by assessing patients’ perceptions on their use of medicines in general and
specifically for newly started medicines, pharmacists should force themselves to solely address
the problems relevant to the patients. Hereby minimising the risk of resistance and rejection.
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Recommendations to physician
Not all identified drug-related problems can be solved by pharmacist-patient interaction
at the patient’s home: some DRPs are in need of further investigation by a physician. The
acceptance by physicians of drug-related recommendations will require more intense
communication than solely faxing a document to the physician’s office.24 Direct contact and
intensive collaboration between community pharmacists and physicians may improve uptake
of the recommendations given by the pharmacist.25 Thus, a close working relationship with
general practitioners by integrating the pharmacist in the primary health care setting is vital
to improve adoption of pharmacist’ recommendations.

Conclusion
Causes of hospital readmissions are complex but community pharmacists are well-equipped
to affect those readmissions that are associated with inadequate management of patients’ drug
therapy post-discharge. For optimal efficacy, they need to be fuelled by the hospital with upto-date medication information before they can perform a patient-centred post-discharge
follow up in primary care preferably through a home visit. Closely collaborating with general
practitioners is expected to improve patient safety even further.
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4.1

Effect of the HomeCoMe program on drug-related problems

Abstract
Background Hospital discharge poses a significant threat to the quality and continuity of
medication therapy. Adverse outcomes post-discharge are common despite various hospitalbased efforts. The Home-based Community pharmacist-led Medication management
(HomeCoMe) program was designed to establish continuity of care.
Objective To evaluate whether collaboration between hospital and community pharmacists
reduces the number of drug related problems after hospital discharge.
Methods A prospective follow-up study conducted between November 2013 – December
2014 in a general hospital and all affiliated community pharmacies. Adult patients (age ≥ 18
years) admitted for ≥ 48 hours to the neurology or pulmonology ward were eligible for
inclusion if they used ≥ 3 prescription drugs for chronic use and were living in the service
area of the participating pharmacies. In total, 938 patients were eligible for inclusion upon
admission of which 342 were invited, of these 152 patients (44.4 %) completed the study.
The HomeCoMe program comprised medication verification and counselling at admission,
medication screening by the hospital pharmacist during admission, outpatient pharmacy
discharge consultation and support and a community pharmacist home visit within 1 week
post-discharge. Drug-related problems and recommendations were classified using the
D.O.C.U.M.E.N.T. classification.
Results The mean age of the 152 included patients was 67.0 ± 12.6 years and 56.6 % was
female. A total of 745 DRPs (4.9 ± 2.2 DRPs per patient, range = 0–11) were identified
with the need for additional “Education or information” (36.1 %) and “Compliance” (16.4 %)
issues as most common types of DRPs. This led to a total of 928 recommendations (6.1 ± 3.0
per patient, range = 1–19) to solve the DRP. The majority of DRPs were identified (83.6 %,
n = 623) and solved (91.6 %, n = 682) by the community pharmacist during the home visit.
Furthermore, 52.5 % (n = 64) of the DRPs identified during hospitalization were solved
during the post-discharge home visit.
Conclusion Collaboration between hospital and community pharmacists from hospital
admission to readmission to primary care is crucial to establish continuity of care. A postdischarge community pharmacist home visit is a valuable addition to in-hospital transitional
care to identify and solve drug-related problems.
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Background
Hospital discharge poses a significant threat to the quality and continuity of medication
therapy due to multiple changes in patients’ medication regimes, reduced ability of patients
to absorb information on disease management including relevant information on medication,
suboptimal information transfer across settings and insufficient follow-up.1–4 This fragmented
care can result in drug-related problems (DRPs) post-discharge leading to adverse outcomes
ranging from patient discomfort or dissatisfaction to preventable adverse drug events
resulting in increased health care utilization.5–7 Thus establishing continuity of care after
hospital discharge is of utmost importance.
Continuity of care is a complex and interdisciplinary process.8 Hospital pharmacists have
been shown to play a pivotal role in informational and educational aspects of transitional
care by transferring discharge information and providing patient counselling services.9–12
Back home, adequate follow-up is necessary as patients may be confronted with, for example,
adherence problems due to inadequate knowledge or lack of understanding about their
(new) treatment or regimen complexity.13,14 Although hospital pharmacists can effectively
be deployed in outreach programs, capitalizing on the existing primary care structure might
experience fewer barriers in implementation and finances. As patients need to collect their
discharge prescriptions, community pharmacists are generally the first primary care provider
consulted by patients post-discharge and therefore well-suited to address post-discharge
DRPs and reinforce the hospital discharge plan.15,16 Their receival of the complete hospital
medication discharge plan is a prerequisite as it enables them to gain a more complete clinical
picture of the patient.17 However, in the current setting the community pharmacist usually
does not have access to this information. Therefore, close collaboration between community
pharmacists and their hospital-based colleagues is necessary to facilitate timely and adequate
management of DRPs.18
The HomeCoMe (Home-based Community pharmacist-led Medication management)
program was designed to establish continuity of care by realizing optimal collaboration
between hospital and community pharmacists.19 The objective of the current study was
to evaluate whether this collaboration reduces the number of drug related problems after
hospital discharge.

Methods
Study design and setting
A prospective follow-up study was conducted in a general hospital (Flevoziekenhuis) and
all community pharmacies in Almere, the Netherlands. This provided access to the majority
of patients in the service area of this single hospital in the city. Patients were recruited
upon admission to the neurology or pulmonology ward. In the Netherlands, all community
pharmacies keep electronic dispensing data, perform clinical risk management at time of
dispensing and are generally well-informed about their patients’ medication regimen due
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to limited pharmacy shopping behaviour and local networks of pharmacy information
systems.20,21 Patients were enrolled between November 2013 – December 2014.

Patients
Patients were eligible if they were aged 18 years or older, used three or more prescription
drugs for chronic use, were admitted for at least 48 hours and were living in the service area
of the participating community pharmacies. Patients were excluded if they were transferred
from another hospital and/or non-eligible wards, participated in a conflicting study, refused
informed consent or were discharged to somewhere other than their own home (e.g. a
nursing home or rehabilitation centre).

Ethics approval
Formal ethical approval was obtained from the ethics committee of the Radboud University
Nijmegen Medical Centre. Local approval was obtained from the scientific committee of
Zorggroep Almere and Flevoziekenhuis.

The HomeCoMe intervention
All patients received usual care during their hospitalization that comprised of medication
verification at admission and discharge performed by a pharmacy technician. For this study,
the HomeCoMe program was added to usual care. The rationale behind the program is
described elsewhere.19
Hospital pharmacy staff complemented the usual medication verification at admission
with a structured patient consultation protocol to identify existing DRPs, such as drugtaking issues or side effects. Next, a hospital pharmacist screened high-risk medication on
potential DRPs with the help of a trigger list.22 All identified DRPs were addressed and,
together with information on performed actions, documented on a registration form. This
form accompanied the patients throughout their hospital journey. At hospital discharge,
the outpatient pharmacy collected this form together with the discharge prescription and
performed a structured patient discharge consult with medication verification. Additional
identified DRPs were documented and addressed. Finally, the outpatient pharmacy acted as a
discharge coordinator by verifying patients’ administrative information, reiterating important
study information and transferring all medication-related information to the patients’ own
community pharmacist.
Within a week post-discharge the community pharmacist performed a home visit since
the risk of adverse events is high in the period shortly after discharge.23,24 During the home
visit, the community pharmacist evaluated all medication that patients kept at home, including
discontinued prescription drugs and non-prescription drugs. Furthermore, the community
pharmacist (1) assessed patients’ medication knowledge, (2) identified adherence barriers and
(3) determined patients’ needs and concerns.19 The visits were guided by a semi-structured
protocol comprising two instruments: (1) assessment of medication knowledge based on the
study of Kwint et al25 and (2) identification of possible adverse drug events using a trigger list
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developed by Sino et al.26 An expert panel consisting of a general practitioner (GP) and four
community pharmacists commented on the applicability of the protocol.
All participating community pharmacists had experience with performing medication
reviews. To ensure further generalizability and robustness in conducting the home visits,
pharmacists received a 1-day training course on patient-centred communication and use of
the HomeCoMe protocol. The community pharmacists documented all DRPs that were
identified during the post-discharge home visit, contacted the GP or specialist, if necessary,
and discussed their recommendations with the patient.

Definition of outcomes and data classification
The primary study outcome was the frequency and nature of drug-related problems (DRPs)
classified according to the D.O.C.U.M.E.N.T. classification using the version of Kwint et
al.25 Some subcategories were added to further refine the classification for the purpose of this
study (e.g. on DRPs concerning patient education, Appendix 1 and Appendix 2). Secondary
outcomes were the recommendations of the community pharmacists to solve an identified
DRP and physicians’ acceptance rate of these recommendations.
Besides general characteristics (e.g. gender, age), the Medication Regimen Complexity
Index (MRCI) was determined at hospital discharge based on the hospital discharge
prescription. A higher MRCI represents a more complex medication regimen taking the
number of (prescription) drugs, the dosage form, the dosing frequency and additional
directions into account.27 Finally, the LACE-score was calculated by the length of stay (L), the
acuity of admission (A), the Charlson co-morbidity score (C) and the number of emergency
department visits in the last six months (E). A higher LACE-score predicts an increased risk
of mortality or unplanned readmission within one year after the index hospitalization.28

Data analysis
Coding and classification were independently determined by two investigators (HE and
DD). Differences were resolved during discussion and, if necessary, a third investigator
(either EK or MB) was consulted. Descriptive statistics were used for baseline characteristics,
DRPs, pharmacists’ recommendations and actions and physicians’ acceptance. Pearson chisquare tests (for dichotomous independent variables) or linear regression (for continuous
independent variables) were used to test for differences between hospital wards. A P-value
< 0,05 was considered statistically significant. All data were analysed using statistical software
(SPSS version 24.0; SPSS Inc., Chicago, IL, USA).

Results
Study population
A total of 938 patients were eligible for inclusion in the study (Figure 1). A total of 342
patients were invited to participate of which 152 patients (response 44.4 %) received the home
visit. The mean age of the patients was 67.0 ± 12.6 years and 56.6 % was female (Table 1). The
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most common admission diagnosis was cerebrovascular accident for the neurology patients
(38.7 %) and a COPD exacerbation due to pneumonia for the pulmonology patients (27.3 %).
All patients received the interventions at admission and during hospitalization. The majority
of patients received a discharge consult at the outpatient pharmacy (84.2 %). Discharge
during out-of-office hours was the most common reason for patients not being consulted
(n = 12). On average, pharmacists visited their patients 6.9 ± 3.6 days post-discharge. Sooner
availability of the pharmacist (n = 16) or patient (n = 12) or discharge during out-of-office
hours (n = 5) resulted in the visits taking place after the predetermined seven days postdischarge.
Eligible at admission
n = 938
Not invited
Chronic medication <3
Included in conflicting study
Transfer from another ward
Lives outside service area
Homecare manages medication
Admission <24h
Other/Unknown

n = 596
n = 285
n = 124
n = 61
n = 51
n = 27
n=4
n = 44

No informed consent
No interest
Patient not responsive

n = 140
n = 81
n = 59

Excluded at discharge
Transfer to other ward/hospital
Chronic medication <3
No discharge prescription
Death
Other/Unknown

n = 28
n = 20
n=3
n=1
n=1
n=3

Did not participate
Loss of interest
Worsened health
Unable to contact patient
Lives outside service area

n = 22
n = 10
n=9
n=2
n=1

Invited
n = 342

Informed consent
n = 202

Eligible at discharge
n = 174

Participating
n = 152

Figure 1. Patient-flow chart.

DRPs and recommendations
For the 152 patients, a total of 745 DRPs were identified, a mean number of 4.9 ± 2.2
DRPs per patient [range = 0–11] (Table 2, Appendix 3). Three patients did not experience
any DRPs. The community pharmacist identified the majority of DRPs during the home
visit (83.6 %, n = 623). The other 16.4 % (n = 122) were identified during hospitalization: by
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hospital pharmacy technicians at admission (n = 7), during the hospital pharmacist screening
(n = 29) or at hospital discharge (n = 86). The latter were either identified by the pharmacists
of the outpatient pharmacy (72.1 %, n = 62) or a pharmacy technician of the outpatient
pharmacy (27.9 %, n = 24).
The most frequently identified types of DRPs overall were the need for additional
“Education or information” (36.1 %, n = 269), “Compliance” issues (16.4 %, n = 122) and
inadequate “Drug selection” (11.7 %, n = 87). Overall, the most frequent identified DRP
subtypes were “Confusion about therapy (19.5 %, n = 145), “Taking too little” (8.2 %, n = 61)
and “Condition not adequately treated” (8.2 %, n = 61). The DRP subtypes “Dose too high”
and “Demonstration of device needed” were more common for pulmonology patients
whereas “Confusion about therapy” was more common for neurology patients (P < 0.05).
Table 1. Baseline sociodemographic, medical and medication-related characteristics of 152 patients.
Patient characteristic
Female, (%, (n))

56.6 (86)

Age, year (mean, (SD))

67.0 (12.6)

Admission diagnosis (%, (n))
Cerebrovascular accident

19.1 (29)

COPD exacerbation due to pneumonia

13.8 (21)

Transient ischemic attack

8.6 (13)

COPD exacerbation

7.2 (11)

Asthma exacerbation due to pneumonia

6.6 (10)

Pneumonia

6.6 (10)

Neuralgia

3.3 (5)

Radicular syndrome
Other

4.1

2.6 (4)
32.2 (49)

Medication characteristics at discharge (mean per patient, (SD))
Prescription medication in use

9.3 (4.5)

Non-prescription medication in use

0.5 (0.8)

Medication started
MRCI1
LACE-score at discharge (mean per patient, (SD))
(L)ength of stay, days
(A)cuity of admission; admission through ED (%, (n))
(C)o-morbidities; Charlson score
(E)D visits in the last six months
Patients that received a discharge consult at the outpatient pharmacy (n, %)
Time between discharge and home visit, days (mean, SD)
1

1.8 (1.4)
28.0 (14.3)
9.2 (2.6)
4.2 (2.7)
92.1 (139)
3.3 (2.3)
0.3 (0.6)
84.2 (128)
6.9 (3.6)

MRCI: Medication Regimen Complexity Index.
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Table 2. Number and types of DRPs identified during the HomeCoMe program.
DRP Type and subtype1
D(rug selection)

26.2 (32)

8.8 (55)

11.7 (87)

Duplication

1.6 (2)

0.6 (4)

0.8 (6)

Drug interaction

3.3 (4)

1.0 (6)

1.3 (10)

Wrong drug

0.8 (1)

Wrong dosage form

0.8 (1)

0.2 (1)

0.3 (2)

13.1 (16)

5.3 (33)

6.6 (49)

Lack of effectiveness

0.8 (1)

0.2 (1)

0.3 (2)

Contraindication/intolerance

5.7 (7)

0.8 (5)

1.6 (12)

0.8 (5)

0.7 (5)

1.6 (2)

2.7 (17)

2.6 (19)

0.8 (1)

0.5 (3)

0.5 (4)

0.3 (2)

0.3 (2)

Lack of indication or unclear indication

Other drug selection problem
O(ver or underdose)
Dose too high
Dose too low
Other dose problem

-

-

-

0.1 (1)

0.8 (1)

1.9 (12)

1.7 (13)

9.8 (12)

17.7 (110)

16.4 (122)

Taking too little

4.1 (5)

9.0 (56)

8.2 (61)

Taking too much

3.3 (4)

1.8 (11)

2.0 (15)

0.3 (2)

0.3 (2)
4.3 (32)

C(ompliance)

Intentional drug misuse

-

Difficulty using dosage form

1.6 (2)

4.8 (30)

Other compliance problem

0.8 (1)

1.8 (11)

1.6 (12)

16.4 (20)

9.0 (56)

10.2 (76)

U(ntreated indications)
Condition not adequately treated

12.3 (15)

7.4 (46)

8.2 (61)

Preventive therapy required

3.3 (4)

1.6 (10)

1.9 (14)

Other untreated indication problem

0.8 (1)

M(onitoring)
Laboratory monitoring

-

0.1 (1)

0.8 (1)

3.9 (24)

3.3 (25)

0.8 (1)

3.4 (21)

3.0 (22)
0.3 (2)

Non-laboratory monitoring

-

0.3 (2)

Other monitoring problem

-

0.2 (1)

0.1 (1)

39.0 (243)

36.1 (269)

E(ducation or information)

21.3 (26)

Patient drug information request

9.0 (11)

6.9 (43)

7.2 (54)

Confusion about therapy

5.7 (7)

22.2 (138)

19.5 (145)

Demonstration of device needed

5.7 (7)

6.7 (42)

6.6 (49)

Disease management or advice

0.8 (1)

2.6 (16)

2.3 (17)

Other education or information problem
N(on-clinical)
T(oxicity or adverse reaction)
Dose related
Caused by drug interaction
Toxicity/adverse reaction evident

-

0.6 (4)

0.5 (4)

6.6 (8)

11.7 (73)

10.9 (81)

17.2 (21)

7.2 (45)

8.9 (66)

1.0 (6)

0.8 (6)

0.8 (1)
14.8 (18)

-

0.1 (1)

5.5 (34)

7.7 (52)

Risk of adverse effects with prolonged use

-

0.2 (1)

0.1 (1)

Possible drug treatment in response to adverse effect

-

0.2 (1)

0.1 (1)

0.5 (3)

0.7 (5)

Other toxicity/adverse effect problem
1

Hospital (n = 122), Home visit (n = 623), Total (n = 745),
% (n)
% (n)
% (n)

1.6 (2)

See Appendix I for examples of the DRPs and Appendix III for the extended table containing the sub-subtypes.
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The three major DRP-types identified during hospitalization were inadequate “Drug
selection” (26.2 %, n = 32), need for additional “Education or information” (21.3 %, n = 26)
and possible “Toxicity or adverse reaction” (17.2 %, n = 21), whereas the most frequently
identified DRPs during the home visit were need for additional “Education or information”
(39.0 %, n = 243), “Compliance” (17.7 %, n = 110) and “Non-clinical” (11.7 %, n = 73) issues.
The total 745 identified DRPs led to 928 recommendations: a mean of 6.1 ± 3.0 per
patient [range = 1–19] and a mean of 1.2 ± 0.4 per DRP [range = 1–4] (Table 3, Appendix
4). Providing “Education and information” was the most common recommendation (57.0 %,
n = 528), followed by “Recommendations for drug change” (26.0 %, n = 243). Of these,
the most important subtypes were initiating a “Counselling session” (27.0 %, n = 254) or
“Education session” (18.0 %, n = 168) and “Drug change (initiation/cessation)” (17.0 %,
n = 158). Examples of DRPs identified within the HomeCoMe program are shown in
Table 4.
Table 3. Number and types of recommendations for solving the identified.
Type of recommendations1
Recommendations for drug change
Dose increase
Dose decrease
Drug change (initiation/cessation)

Total = 928 % (n)
26.0 (243)
1.7 (16)
1.4 (13)

Drug formulation change

1.8 (17)

Drug brand change

0.5 (5)

Dose frequency/regimen change

3.3 (31)

Other therapy change recommendation

0.3 (3)

Referral
Refer to prescriber

2.8 (26)
2.2 (20)

Other referral required

0.7 (6)

Education and information

57.0 (528)

Education session

18.0 (168)

Counselling session

27.0 (254)

Instruction session

6.5 (61)

Written summary of medication/-regimen

0.2 (2)

Commence system

4.5 (42)

Other written information

0.1 (1)

Monitoring

4.1

17.0 (158)

3.9 (36)

Laboratory test

3.1 (29)

Non-laboratory test

0.8 (7)

No recommendation necessary

5.0 (46)

Collection of spare medication

5.3 (49)

1

See Appendix II for examples of the recommendations and Appendix IV for the extended table containing subtypes of
recommendations.
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Identified by
Hospital
pharmacy
technician at
admission

Hospital
pharmacist’s
risk screening

Outpatient
pharmacist at
discharge

Outpatient
pharmacist at
discharge

Outpatient
pharmacy
technician at
discharge

Outpatient
pharmacy
technician at
discharge

Patient
Male, 62

Female, 75

Male, 89

Female, 56

Male, 57

Female, 94

How was DRP addressed
The hospital pharmacist reported the adverse drug reaction to a junior physician, who disregarded this continued atorvastatin
during hospitalization. The community pharmacist was informed on the adverse effects reported by the patient. During the
home visit the patient told that these side effects started after switching from the originator drug to a generic brand. The
community pharmacist CP addressed patients’ concerns and explained the composition of the tablets. The patient was offered
the option to restart the original drug. Patient, however, was reassured and decided to continue the generic atorvastatin.
The hospital pharmacist reported to a junior physician that preventive therapy was required. He decided that the risk was low
Used fentanyl patches
during hospitalization and the DRP was transferred at discharge to the community pharmacist.
12mcg for a
considerable amount During the home visit the community pharmacist discussed the necessity of a laxative with the patient and presented the
recommendation to the general practitioner. He accepted the initiation of a laxative. However, the patient refused to pay
of time, but lacked a
for the unreimbursed laxatives. Therefore, the community pharmacist provided nutritional and lifestyle advises to stimulate
laxative
regular bowels and scheduled a follow-up telephone call for re-evaluation.
Reported using
DRP was identified at discharge but there was no time to counsel the patient on adherence at discharge and transferred to the
medication irregularly
community pharmacist.
During the home visit the patient told the community pharmacist that although he was aware of the importance of his
medication, he did sometimes forget to take the medication. The pharmacist removed practical adherence barriers by offering
a multidrug dispensing system.
The outpatient pharmacist contacted the specialist and recommended the cessation of pantoprazole. The specialist accepted
Pantoprazole 40mg
the recommendation. The pharmacist explained the irrelevance of using a proton pump inhibitor with the patient and the
was prescribed,
pantoprazole was discontinued. The community pharmacist was informed not to reinitiate the PPI.
but the NSAID
was discontinued
and patient had no
known risk factors
Worried about the side The pharmacy technician asked the outpatient pharmacist for help to address patients’ concern. He indicated headache as being
the most common side effect and reassured the patient that if it occurs, it most likely will be temporary. Furthermore, he
effects of dipyridamole
assured the patient that he should always contact his specialist if he was in doubt about continuing treatment due to possible
200mg and how to
side effects. With this additional information, the patient decided to initiate the use of dipyridamole that was confirmed during
act if they occur
the home visit by the community pharmacist.
Is confused at discharge At hospital discharge the patient was provided with a discharge medication list and counselled on the regimen changes.
During the home visit, the community pharmacist reinforced that information by reiterating the highlights and by verifying
due to several
and addressing patients’ knowledge gaps.
medication changes

DRP example
Used atorvastatin 40mg
and reported muscle
pains and sweating

Table 4. Examples of pharmacist collaboration across settings to address DRPs during the HomeCoMe program.
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Pharmacists’ actions and physician’ acceptance
The 928 recommendations resulted in 768 actions to solve the identified DRPs. Pharmacy
technicians or pharmacists discussed the DRP with the patient (71.2 %, n = 547), contacted
the general practitioner (GP) or specialist (25.4 %, n = 195) or corrected the DRP without
discussion (3.4 %, n = 26). The majority of the 195 pharmacist actions presented to the
physicians were accepted (62.0 %, n = 122). GPs indicated for 10 % (n = 20) of the presented
pharmacists’ actions that they were unable to assess it adequately, with “patient is monitored
by a specialist” (n = 15) as their most common explanation.
These actions resulted in solving the DRPs, with the majority being solved in primary
care (91.6 %, n = 682). Furthermore, 52.5 % (n = 64) of the DRPs that were identified during
hospitalization were solved post-discharge during the home visit.

Discussion
This study showed that the HomeCoMe program, which combines in-hospital transitional
care with a post-discharge community pharmacist home visit, successfully identified and
solved drug-related problems (DRPs).The majority of DRPs (83.6 %, n = 623) were identified
post-discharge despite the in-hospital efforts. Furthermore, the community pharmacist solved
over half of the DRPs identified during hospitalization in primary care.The numerous DRPs
identified from hospital admission to readmission in primary care illustrate the complexity
of transitional care, the necessity of professional collaboration across health care settings and
especially adequate follow-up in primary care.
Although not all DRPs would have had a serious clinical impact, the extent of these
problems indicates that harm is still likely to occur regularly since DRPs are linked to various
adverse outcomes such as hospital readmission.29 In this study over 15 % of the DRPs were
identified within the hospital: upon admission, during hospitalization and at discharge. “Lack
of indication or unclear indication” and “Condition not adequately treated” were prominent
DRP-subtypes indicating that involvement of hospital pharmacy staff benefits adequate
medication reconciliation and optimization processes. In the past decennium, outpatient
pharmacies have been established within hospitals to facilitate care transitions for patients
at discharge.30 The outpatient pharmacy in this study had a substantial part in addressing
DRPs, but also acted as a discharge coordinator by promoting direct patient communication
at discharge, ensuring transfer of the complete discharge medication information to the
community pharmacist and scheduling the outpatient follow-up visit.
Earlier studies on post-discharge follow-up used a variety of definitions, DRPclassification methods, inclusion criteria and interventions, which hinders direct comparison
with in our study.17,31,32 However, they enable elucidation of the crucial components
of the rigorous approach used in the HomeCoMe program to address and solve DRPs
during the home visit. Compared to pharmacists or nurses outreaching from the hospital,
deploying a community pharmacist post-discharge has several advantages. First, patients’
own community pharmacist has the advantage of being committed to their patient and the
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ability of performing additional check-ups. Second, it created the opportunity to address
an identified DRP immediately during the patient interview or discuss with the general
practitioner. Furthermore, in contrast to earlier studies with research pharmacists, patients
were familiar with their community pharmacist that possibly increased their receptiveness
to pharmacists’ advices.33 Moreover, compared with a telephone follow-up, the privacy of
patients’ own home is possibly beneficial due to face-to-face encounters.34 Patients might
feel more comfortable at home and therefore more likely to share experiences and concerns
about their medicines.25 Finally, interdisciplinary collaboration across health care settings was
established by providing the community pharmacists with full access to patients’ clinical and
medication records from the hospitalization. This minimized the risk for information gaps
and provided them with background information to adequately address the identified DRPs,
for instance by monitoring patient progress, verifying medication regimes and performing
adequate follow-up.
The need for additional “Education or information” was the most frequent type of DRP
identified during the home visits, with “Confusion about therapy” as its major contributor.
Consistent with literature, patients indicated being confused about various aspects of their
therapy, e.g. therapy duration, prescription indications and/or their medication regimen
(Appendix 3).35,36 Hospital discharge is a stressful event during which patients can easily
be overloaded with information, are confronted with medication changes, and wish to go
home as soon as possible.37 Therefore, it can be questioned whether providing medication
counselling at discharge has the right timing. Post-discharge follow-up enables identification
of any knowledge gaps and reiteration of important discharge information. Furthermore,
“Compliance” issues were frequently identified during the home visits with “Taking
too little” as the major subtype responsible for those, indicating that non-adherence was
common. Addressing these in the privacy of patients’ own home may be better than in a busy
community pharmacy.38
The home visit took place within one week post-discharge on average. This seems the
right timing as preventable adverse drug events (pADEs), such as adverse drug reactions
and inappropriate prescribing frequently occur within the first 14 days after discharge.39
We showed that community pharmacists frequently needed to address possible adverse
drug reactions or inadequately treated conditions and clarify possible unclear indications
during the home visit. Moreover, this supports the efforts made to tailor the HomeCoMe
protocol in addressing the concerns of the individual patient. Also, as performing (home)
medication reviews is gradually becoming common practice in several countries, community
pharmacists’ skills in patient-oriented communication have improved.40,41 Furthermore,
Dutch community pharmacists were recently recognized as health care specialists equivalent
to specialists and general practitioners. Therefore, as discharged patients are generally homedwelling, community pharmacists can be regarded as the natural partner of patients’ primary
care physicians in providing adequate post-discharge follow-up.

110

Strengths and limitations
This study had several strengths. The HomeCoMe program capitalized on the existing
collaboration between the single hospital and all community pharmacies in the service area
and expanded this by structuring the communication pathways within and between these
health care settings. This optimal local infrastructure enabled us to implement the program
and illustrates the possibilities of integrating in-hospital transitional care activities with postdischarge follow-up and monitoring. Next, the community pharmacists received a one-day
training session on how to perform the home visits, on top of their previous experiences
in conducting medication reviews. Furthermore, the principal investigator supported them
throughout the entire project. This resulted in consistently executed home visits and data
collection. Finally, the use of the D.O.C.U.M.E.N.T. classification resulted in an overview of
DRPs that can be compared to other studies.
A few limitations need to be considered. First, the prospective follow-up study design
lacked a control group, which limits the ability to distinguish between the effects of
individual intervention components. However, the illustrative DRP-examples (Table 4)
indicate the necessity of collaboration across settings: during hospitalization, a DRP can
be identified but might not be addressed, whereas the community pharmacists need the
in-hospital information to resolve a specific DRP. Second, the HomeCoMe program only
included patients from two hospital wards (neurology and pulmonology) that might limit the
generalizability. However, although several patient characteristics varied, the overall number
of DRPs and DRP-types were similar between both wards. This illustrates the flexibility and
comprehensiveness of the HomeCoMe program to distinguish between these two “types”
of patients (pulmonology: patients with a chronic, but unstable, illness and neurology: newly
diagnosed patients) suggesting that patients from other wards are expected to experience
the same DRPs. Finally, although it used specific elements, the home visit protocol was
not designed as a full clinical medication review. This might result in an underestimation of
DRPs.

Conclusion
Collaboration between hospital and community pharmacists from hospital admission
to readmission to primary care is crucial to establish continuity of care. A post-discharge
community pharmacist home visit is a valuable addition to in-hospital transitional care to
identify and solve drug-related problems. This improves the quality of care and patient safety
after care transitions.
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Appendix 1. Modification to the D.O.C.U.M.E.N.T.-Classification for Drug-Related Problems.
The following modifications have been applied to the D.O.C.U.M.E.N.T. system used by Kwint and colleagues.
Other Dose Problem: dose frequency suboptimal
When to use When the total dose of a medication is suitable, but the frequency is inappropriate.
Example
Patient takes omeprazole 20 mg two times daily.
Other Dose Problem: dose regimen suboptimal
When to use When the duration of use of the product is inappropriate – either it is too short or too long.
When the total dose of a medication is suitable, but the regimen is inappropriate. Also covers when
the current regimen is unnecessarily unpractical.
Example
Simvastatin is ordered as 40 mg in the morning
Perindopril is ordered as 2 tablets of 4 mg once a day when a tablet of 8 mg also exists.
Taking too little: forgetful
When to use When the patient (unintentionally) uses, or is at risk of using, too little of a medication as a result of
forgetfulness.
Example
The patient forgets sometimes to take his nightly atorvastatin medication because he often works
night shifts
Taking too little: lack of supplies
When to use When the patient uses too little of a medication as a result of lack of supplies.
Example
The patient has different stocks of medication in house due to constant shortage
Taking too little: lack of self-reliance
When to use When the patient uses too little of a medication as a result of dependence on another individual for
administration of medication.
Example
The patient is due to start therapy with acenocoumarol but is reliant on the anticoagulant clinic for
assessment of regimen.
Taking too little: unawareness of illness
When to use When the patient (intentionally) uses too little of medication as a result of unawareness of severity
of his/her disease. This also covers when the patient intentionally changes the prescribed dosage
regimen.
Example
The patient taking metformin only when required rather than regularly.
The patient does not take his furosemide tablets when he has visitors over.
Taking too much: forgetful
When to use When the patient (unintentionally) uses too much of a medication as a result of forgetfulness.
Example
Patient believes they have forgotten a medication and takes a second dose on the same day.
Taking too much: unawareness of illness
When to use When the patient intentionally uses too much of medication as a result of unawareness of severity
of his or her disease. This also covers when the patient intentionally changes the prescribed dosage
regimen.
Example
The patient uses a paracetamol regimen of 5 times a day 1000 mg.
The patient thinks salbutamol should be used every day as a preventive method.
Difficulty using dosage form: regimen
When to use When the patient has a physical or general problem with the regimen of the dosage form as it is
intended to be used.
Example
The patient has difficulty with taking two inhalations of Spiriva four times a day.
Difficulty using dosage form: handling outer packaging
When to use When the patient has a physical or general problem with the handling of the outer packaging of the
dosage form as it is intended to be used.
Example
The patient has difficulty with opening of the carton box.
Difficulty using dosage form: preparation for use
When to use When the patient has a physical or general problem with the preparation for use of the dosage form
as it is intended to be used.
Example
The patient has difficulty splitting the tablet to adjust the dose of lisinopril.
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Appendix 1. Modification to the D.O.C.U.M.E.N.T.-Classification for Drug-Related Problems. (continued)
Difficulty using dosage form: actual drug taking
When to use When the patient has a physical or general problem with the actual drug taking of the dosage form as
it is intended to be used.
Example
The patient does not want to take CalciChew tablets due to its unpleasant taste
Difficulty using dosage form: handling immediate packaging
When to use When the patient has a physical or general problem with the handling of the immediate packaging of
the dosage form as it is intended to be used.
Example
The patient has difficulty removing medication from blister or pressing the inhaler.
Other compliance problem: expected effect
When to use When the patient is aware of the way to take the drug, is physically able to take the drug, and
understands its purpose, but does not wish to take the drug due to the patients’ expected effect of
the drug.
Example
The patient does not want to continue treatment of hydrochlorothiazide; the patient does not see the
need for it.
Other compliance problem: lack of effect
When to use When the patient is aware of the way to take the drug, is physically able to take the drug, and
understands its purpose, but does not wish to take the drug due to the lack of effect of the
medication.
Example
The patient has intentionally stopped treatment of tramadol due to the lack of analgesic effect.
Other compliance problem: concern
When to use When the patient is aware of the way to take the drug, is physically able to take the drug, and
understands its purpose, but does not wish to take the drug due to a specific concern of the patient
towards the medication.
Example
Patient unwilling to use mirtazapine after reading the package insert.
Confusion about therapy: duration
When to use When the patient does not understand the duration of therapy, but they still take the medication as
directed (i.e. correct dose and time).
Example
The patient does not understand the chronic use clopidogrel.
Confusion about therapy: regimen
When to use When the patient does not understand the regimen of the medications, but they still take the
medication(s) as directed (i.e. correct dose and time).
Example
The patient has difficulty understanding how to organize his medication in the daily routine
Confusion about therapy: indication
When to use When the patient does not understand the indication of the drugs, but they still take the
medication(s) as directed (i.e. correct dose and time).
Example
The patient does not understand why omeprazole is necessary when taking diclofenac.
Confusion about therapy: shelf life
When to use When the patient does not understand the shelf life of the medications, but they still take the
medication(s) as directed (i.e. correct dose and time).
Example
The patient is unaware of the use by date after first use of Spiriva.
Confusion about therapy: side effect
When to use When the patient is unaware of a certain side effect, but they still take the medication as directed (i.e.
correct dose and time).
Example
Patient is unaware of possible diarrhoea when using antibiotics.
Confusion about therapy: drug use
When to use When the patient is unaware/does not understand the correct use of a drug, but they still take the
medication as directed (i.e. correct dose and time).
Example
The patient did not know that Ascal Cardio should be dissolved before administrating.
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Appendix 2. Modifications to the D.O.C.U.M.E.N.T.-Classification for recommendations for Drug-Related
Problems.
The following modifications have been applied to the recommendations from the D.O.C.U.M.E.N.T. system used by Kwint
and colleagues.
Drug change (addition/cessation)
When to use Pharmacist recommends to add or stop a specific drug due to alterations in the prescribed regimen,
e.g. due to unclear indication or duplication.
Example

The patient has stopped using NSAIDs, and the patient does not have any indication for the use of
PPI’s, so you suggest the cessation of treatment with pantoprazole.

Drug brand change
When to use Pharmacist recommends to switched to another brand due to the claimed difference in effectiveness
or side effects between generic and brand name version, packaging etc.
Example

The patient has difficulty getting the drug out of the blister packaging, so you suggest the switch to
another brand that packages the drug in containers.

Other therapy change recommendation
When to use Pharmacist recommends another therapy change.
Example

The patient was taking protein nutritional drink but this has disrupted the glucose balance of the
patient. In consultation with the hospital dietician, you suggest the patient to switch over to a special
nutritional drink made for diabetics.

Refer the prescriber
When to use Pharmacist refers patient to the prescriber (i.e. general practitioner) and/or the treating physician of
the disease in question.
Example

The patient wants to stop taking Oxis turbuhaler due to improvement of her condition.You advise the
patient to consult the lung specialist

Other referral required
When to use Pharmacist refers to another health care provider.
Example

The pharmacist refers the patient to a dietician.

Education session: indication
When to use When the patient does not understand the indication of the drugs.
Example

The patient has all his medication in a multidrug dispensing system but does not understand what
the medications are prescribed for.

Education session: identification
When to use When the patient cannot identify the medication.
Example

The patient thinks that Kestine and ebastine are two different medications with different indications

Education session: duration
When to use When the patient does not understand the duration of the therapy with the medication in question.
Example

The patient is continuously taking xylometazoline for longer than is recommended and the patient
does not know the maximum duration of the medication.

Education session: drug use
When to use When the patient is unaware/does not understand the correct use of a drug
Example

The patient did not know that Ascal Cardio should be dissolved before administrating

Counselling session: regimen
When to use When the patient does not understand the regimen of the medications.
Example
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The patient takes Bonefos and CalciChew at the same time which can result in a lower efficacy of
Bonefos, so the pharmacist advises the patient to take them separately.

Appendix 2. Modifications to the D.O.C.U.M.E.N.T.-Classification for recommendations for Drug-Related
Problems. (continued)
Counselling session: adherence
When to use All situations where a problem arises because of the way in which the patient takes the medication in
any way other than prescribed.
Example

The patient has stopped taking Movicolon even though the he is still taking oxycodone for the pain. The
pharmacist advises the patient to restart treatment with Movicolon.
The patient is reluctant to start new medications, so the pharmacist explains the necessity.

Counselling session: address concerns
When to use When the patient has a reasonable understanding of their condition and the medication use, but has
specific concerns regarding their condition or medication.
Example

The patient is not taking Movicolon because of the side effects the patient has experienced in the past.
The pharmacist advises the patient to switch to lactulose that has helped the patient in the past.

Counselling session: address side effects
When to use When the patient is unaware of the side effects, wants to discuss the side effects of the medication in
question or is experiencing a side effect.
Example

The patient is concerned about the possible side effects of pravastatin.

Counselling session: disease management
When to use When the primary purpose is to inform the patient of critical aspects of the management or
prevention of a disease or condition. Also covers when explanation is needed about a fundamental
aspect of a condition they have.
Example

The patient experiences instability when standing, so the pharmacist suggests improving his fitness
level by exercising more frequently.

4.1

Instruction session: inhalation
When to use When the patient has a technical or informative problem with the use of an inhalation device.
Example

The patient uses Pulmicort twice daily and is complaining of hoarseness which indicates possible
incorrect use.

Instruction session: eye drops
When to use When the patient has a technical or informative problem with the use of eye drops.
Example

The patient is not informed on the correct use of artificial tears

Instruction session: other
When to use When the patient has a technical or informative problem with the use of another administration
device, monitoring device or administration aid.
Example

The patient is using an unfit multidrug dispensing system so the pharmacist suggests the switch to
the weekly baxter system, and explains this to the patient

Written summary of medication/-regimen
When to use When the patient requests a written summary of their medication or regimen. Also covers when the
pharmacist thinks this will help the patient understand their therapy better.
Example

The patient is confused about the medications he is taking

Commence dose administration aid
When to use When the patient is using an expired dose administration aid or is given a dose administration for the
first time.
Example

The patient has difficulty splitting lisinopril tablets so you give the patient a tablet splitter

Commence multidrug dispensing system
When to use When the patient is eligible for a multidrug dispensing system.
Example

The patient has difficulty keeping track of her medications due to the number of medications in use
and the complexity of her regimen
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Appendix 2. Modifications to the D.O.C.U.M.E.N.T.-Classification for recommendations for Drug-Related
Problems. (continued)
Commence repeat prescription system
When to use When the patient is eligible for a repeat prescription service, where the chronic medications are
automatically requested from the community pharmacist every three months.
Example

The patient has difficulty with the changing of the outer packaging of the medications due to the
preferential policy

Other written information
When to use The pharmacist provides any other written information.
Example

The patient asks which medication has an interaction with grapefruit juice. The pharmacist explains
this and provides written information with further explanations

Spare medication collection
When to use If the spare medication is not relevant to the current therapy and is thus collected by the pharmacist.
Example
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The patient has old batches of medication in his home.

Appendix 3. Number and type of DRPs identified during the HomeCoMe program for 152 patients (extended).
DRP type, subtype and sub-subtype

Total = 745, % (n)

D(rug selection)

11.7 (87)

Duplication

0.8 (6)

Drug interaction

1.3 (10)

Wrong drug

0.1 (1)

Wrong dosage form

0.3 (2)

Lack of indication or unclear indication

6.6 (49)

Lack of effectiveness

0.3 (2)

Contraindication/intolerance

1.6 (12)

Other drug selection problem

0.7 (5)

O(ver or underdose)

2.5 (19)

Dose too high

0.5 (4)

Dose too low

0.3 (2)

Other dose problem

1.7 (13)

Dose frequency suboptimal
Dose regimen suboptimal
C(ompliance)

0.3 (2)
1.5 (11)
16.3 (122)

Taking too little

8.2 (61)

Forgetful

3.5 (26)

Lack of supplies

0.8 (6)

Lack of self-reliance

0.1 (1)

Unawareness of illness

3.8 (2)

Taking too much

1.9 (15)

Forgetful

0.1 (1)

Unawareness of illness

1.9 (14)

Intentional drug misuse

0.3 (2)

Difficulty using dosage form

4.3 (32)

Regimen

1.7 (13)

Handling outer packaging

0.4 (3)

Preparation for use

0.7 (5)

Actual drug taking

0.9 (7)

Handling immediate packaging

0.5 (4)

Other compliance problem

1.6 (12)

Expected effect

0.3 (2)

Lack of effect

0.4 (3)

Concern
U(ntreated indications)

0.9 (7)
10.2 (76)

Condition not adequately treated

8.2 (61)

Preventive therapy required

1.9 (14)

Other untreated indication problem

0.1 (1)

M(onitoring)

3.3 (25)

Laboratory monitoring

2.9 (22)

Non-laboratory monitoring

0.3 (2)

Other monitoring problem
E(ducation or information)
Patient drug information request

4.1

0.1 (1)
36.1 (269)
7.2 (54)
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Effect of the HomeCoMe program on drug-related problems
Appendix 3. Number and type of DRPs identified during the HomeCoMe program for 152 patients (extended).
(continued)
DRP type, subtype and sub-subtype
Confusion about therapy
Duration

19.4 (145)
3.6 (27)

Regimen

2.7 (20)

Indication

11.0 (82)

Shelf life

0.1 (1)

Side effect

1.9 (14)

Drug use

0.1 (1)

Demonstration of device needed

6.6 (49)

Disease management or advice

2.3 (17)

Other education or information problem
N(on-clinical)
T(oxicity or adverse reaction)
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Total = 745, % (n)

0.5 (4)
10.9 (81)
8.9 (66)

Dose related

0.8 (6)

Caused by drug interaction

0.1 (1)

Toxicity/adverse reaction evident

7.0 (52)

Risk of adverse effects with prolonged use

0.1 (1)

Possible drug treatment in response to adverse effect

0.1 (1)

Other toxicity/adverse effect problem

0.7 (5)

Appendix 4. Number and types of recommendations for solving the identified DRPs for 152 patients (extended).
Type of recommendations
Recommendations for drug change
Dose increase
Dose decrease
Drug change (initiation/cessation)

Total = 928, % (n)
26.0 (243)
1.7 (16)
1.4 (13)
17.0 (158)

Drug formulation change

1.8 (17)

Drug brand change

0.5 (5)

Dose frequency/regimen change

3.3 (31)

Other therapy change recommendation

0.3 (3)

Referral
Refer to prescriber

2.8 (26)
2.2 (20)

Other referral required

0.7 (6)

Education and information

57.0 (528)

Education session
Indication

18.0 (168)
12.0 (115)

Identification

0.7 (6)

Duration

3.9 (36)

Drug use
Counselling session

1.2 (11)
27.0 (254)

Regimen

6.7 (62)

Adherence

4.1 (38)

Address concerns

7.2 (67)

Address side effects

7.5 (70)

Disease management

1.8 (17)

Instruction session

6.5 (61)

Inhalation

5.6 (52)

Eye drops

0.4 (4)

Other

0.5 (5)

Written summary of medication/-regimen

0.2 (2)

Commence system

4.5 (42)

Commence dose administration aid

0.3 (3)

Commence multidrug dispensing system

2.2 (20)

Commence repeat prescription service

2.0 (19)

Other written information
Monitoring

4.1

0.1 (1)
3.9 (36)

Laboratory test

3.1 (29)

Non-laboratory test

0.8 (7)

No recommendation necessary

5.0 (46)

Collection of spare medication

5.3 (49)
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4.2

Implementation of a pharmacist home visit

Abstract
Background Introducing a post-discharge community pharmacist home visit can secure
continuity of care and prevent drug-related problems. Currently, this type of pharmaceutical
care is not standard practice and implementation is challenging. Mapping the factors
influencing the implementation of this new form of care is crucial to ensure successful
embedding.
Objective To explore which barriers and facilitators influence community pharmacists’
adoption of a post-discharge home visit.
Methods A mixed methods study was conducted with community pharmacists who had
recently participated in a study that evaluated the effectiveness of a post-discharge home
visit in identifying drug-related problems. Four focus groups were held guided by a topic
guide based on the framework of Greenhalgh et al. After the focus groups, major barriers and
facilitators were formulated into statements and presented to all participants in a scoring list
to rank for relevance and feasibility in daily practice.
Results Twenty-two of the eligible 26 pharmacists participated in the focus groups. Twenty
pharmacists (91 %) returned the scoring list containing 21 statements. Most of these statements
were perceived as both relevant and feasible by the responding pharmacists. A small number
scored high on relevance but low on feasibility, making these potential important barriers
to overcome for broad implementation. These were the necessity of dedicated time for
performing pharmaceutical care, implementing the home visit in pharmacists’ daily routine
and an adequate reimbursement fee for the home visit.
Conclusion The key to successful implementation of a post-discharge home visit may lay
in two facilitators which are partly interrelated: changing daily routine and reimbursement.
Reimbursement will be a strong incentive, but additional efforts will be needed to reprioritize
daily routines.
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Background
Hospital discharge is a transition moment prone to medication errors due to the involvement
of multiple health care providers across the different health care settings.1,2 This increases the
complexity of coordination and communication during discharge risking loss of important
information.3 Community pharmacists have shown that they can play an important
role in securing the continuity of care.4 A possible strategy for an increased pharmacist
utilization post-discharge is a home visit. The HomeCoMe (Home-based Community
pharmacist-led Medication management) intervention is a post-discharge follow-up home
visit by community pharmacists designed to prevent drug-related problems post-discharge.5
HomeCoMe addressed several limitations described in previous studies, e.g. by the use of
hospital-initiated home visit planning, communicating up-to-date medication information
to community pharmacists and intensive collaboration between patients’ own community
pharmacists and general practitioner.6,7
However, home visits are still relatively new for pharmacists and introducing a homebased intervention as usual pharmaceutical care can be challenging. The performing
community pharmacists need specific skills for this intervention since it differs from their
routine care. Additionally, since patients differ, every home visit requires a tailored approach
from the pharmacist. This challenges standardization and increases the sensitivity to features
of the local context and the performer of the home visit.8 These organizational and logistical
difficulties may hamper the broad implementation of home-based interventions.9 Therefore,
extensive mapping of the factors influencing implementation can contribute to successful
future embedding in routine care.10,11
The evaluation of a home based intervention (HomeCoMe) in the Netherlands presents
an opportunity to comprehensively map its implementation barriers and facilitators.5
Earlier studies of post-discharge home visits by pharmacists predominantly focused on its
effectiveness to improve patient outcomes or the cost-effectiveness, scarcely reporting factors
for successful implementation.7,12,13 Elucidating these factors can also facilitate the design of
other future pharmaceutical care interventions.
Therefore, the objective of this study was to explore which barriers and facilitators
influence community pharmacists’ adoption of a post-discharge home visit.

Methods
Study setting and population
A mixed methods study was conducted consisting of focus groups, followed by individual
scoring of major barriers and facilitators obtained from these focus groups. This approach
enabled the scoring of all barriers and facilitators reported in the individual focus groups.
Community pharmacists who had performed post-discharge home visits within the
HomeCoMe study participated in this study.5 Data was collected between March 2015 and
January 2016.
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Focus group procedures
Four focus groups were held with four to seven participants per group. All focus groups
were chaired by the same moderator (EK) and guided by a topic guide ensuring similar
data collection procedures across all four discussions (Appendix 1).14 EK had a high degree
of moderator involvement by leading the focus groups. Moreover, she created a permissive
environment that nurtured different points of view without pressure to reach consensus and
encouraged group members to respond to one another’s ideas and comments. Furthermore,
an implementation expert (AD) attended all meetings and he had a low degree of moderator
involvement. He was an extra listener to the group discussion and stimulated discussion
when necessary. Finally, all focus groups were audio-taped and a student researcher (TS)
recorded time and took additional notes on, for example, non-verbal communication.TS had
no degree of moderator involvement and did not participate in the discussion.

Data collection
The theoretical basis for this study was the conceptual framework of Greenhalgh et al to ensure
the gathering of all essential information and to enhance the interpretability of the study
findings.15,16 The Greenhalgh framework was chosen based on its operational construct which
provided step-by-step guidance for completing implementation research. It also addresses
the needed organization and community levels (Socio Ecological Framework (SOF) levels,
as defined by Tabak et al) fitting in with the primary research question.16 Furthermore, this
framework is broadly applied in many primary health care disciplines including pharmacy
practice.17,18
The Greenhalgh framework addresses eight components and was the basis for the topic
guide (Table 1).15 As the participating individual community pharmacists were expected to
lack specific knowledge on more comprehensive components such as System antecedents and
Linkages in design and implementation stages, these components were excluded from the topic
guide. A previous study also excluded these components.18
The major barriers and facilitators identified in the focus groups were formulated into
statements and presented to all participating pharmacists in an online scoring list (Appendix 2).
This list aimed to (1) verify whether the participating pharmacists could identify themselves
with the relevance of the stated barrier/facilitator across all focus groups and (2) score each
barrier/facilitator on feasibility in daily practice. The pharmacists were asked to rank each
statement on both relevance and feasibility in daily practice using a 5-point Likert scale, from 1
(highly irrelevant / very infeasible) to 5 (highly relevant / very feasible).

Data coding and analysis
First, all audio logs were transcribed verbatim and imported in NVivo version 10 software.
Privacy-sensitive information, e.g. names of the participating pharmacists and pharmacies,
was removed from the transcripts and replaced by codes to ensure anonymity. The audio
logs and transcripts were stored on a password-protected hard disc only accessible to the
principle researcher (HE). Second, one researcher (TS) identified and coded text elements
within the transcripts using an inductive (data-driven) approach in an iterative process. Next,
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the principal researcher (HE) reviewed the coded transcripts. Discrepancies were resolved
through discussion and, if necessary, a third researcher (EK) was consulted to reach consensus.
Finally, all coded barriers and facilitators identified in the four focus group manuscripts were
linked to the components of the Greenhalgh framework by one researcher (HE) and checked
by two researchers (EK, AD). Possible discrepancies were resolved through discussion.
The mean scores on relevance and feasibility in daily practice of the online scoring list are
presented in a scatter plot and grouped per component of the Greenhalgh framework.
Table 1. The main components of the Greenhalgh framework.
Greenhalgh component

Description

Innovation

Addresses the innovation itself, e.g. the relative advantage in effectiveness of the
intervention or its complexity.

Adopter

Addresses the adopters of the innovation, e.g. their motivation to adopt the innovation
or their skills to perform it.

Communication and
influence

Addresses the internal influences that help spread the innovation, e.g. the impact of
opinion leaders or the support of key individuals (champions).

Outer context

Addresses the external influences on the organizations decision to adopt the innovation,
e.g. comparable organizations or policymakers.

Implementation process

Addresses the transition from considering an innovation to routinely performing it, e.g.
by focusing on leadership and management and feedback and adaptation.

System readiness

Addresses the amenability of a specific innovation in the organization, e.g. by focusing
on the innovation-system fit and dedicated time and resources.

System antecedents

Addresses the structure, the absorptive capacity for new knowledge and the receptive
context for change of the organization where the innovation will be implemented.

Linkages

Addresses the links between different components of the model in the design and
implementation stage, e.g. between innovators and potential users.

4.2
Results
General characteristics
Twenty-six pharmacists had performed post-discharge home visits as part of the HomeCoMe
study and were eligible for inclusion.5 Four pharmacists were excluded because they had
changed jobs. The remaining 22 pharmacists accepted the invitation.
Overall the pharmacists had a mean of 17.6 ± 8.4 [range = 2–31], years of working
experience in the community pharmacy setting and the majority (68.2 %) of the pharmacists
were female. They performed a mean of 5.4 ± 5.6 [range = 0–23] home visits per pharmacist
during the study period of approximately 1 year. The inclusion was based on availability of
patients discharged from the 2 included wards (neurology and pulmonology diseases) to a
specific community pharmacy. One pharmacist did not perform any home visits but had
been responsible for the planning and preparation of the home visits during the study period.
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Focus group outcomes
Most themes mentioned by the pharmacists could be classified in the Innovation component
of the Greenhalgh framework followed by the Adopter and Implementation process components.
The major themes and illustrative quotes per component are described in more detail below.
Innovation
Pharmacists valued the intervention as effective in solving patients’ drug related problems.
“I identified major issues and had to collect medication at the patients’ home which should not be used
post-discharge. I’ve experienced that a couple of times.”

By visiting patients’ homes pharmacists gained valuable insight in patients’ individual lifestyle
and living conditions.
“Yes, you get additional information, off course! You get an overall picture of how patients store their
medicines at home, for example.”

The intervention was also seen as a possibility to improve patients’ knowledge, as pharmacists
were often struck by patient’s lack of disease and medication awareness and knowledge. The
social interaction between pharmacist and patient was seen as a positive contribution towards
an improved patient-provider relationship.
“You develop a bond with the patient.”

The technical support in the form of the provided HomeCoMe protocol was assessed as
supportive but pharmacists also mentioned it sometimes disturbed the conversation, e.g. due
to the need of making notes.
“A protocol gives you something to hold on to, something to fall back on if you lose track.”
“I was struggling to keep the conversation going when I was trying to adhere to the protocol.”

Furthermore, pharmacists mentioned that the preparation of patients at hospital discharge on
the upcoming intervention reduced the perceived complexity of performing the intervention.
Patients were already informed what to expect from the post-discharge home visit which
resulted in well-prepared patients who were not surprised when they received the telephone
call to schedule an appointment.
“I think it is important the patient was already informed about the home visit at hospital discharge.”

The study protocol expected that pharmacists visited the patient within a week after hospital
discharge. Some pharmacist felt that their agenda was dictated by the hospital.
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“In your mind, you’ve got to have some flexibility. Like, right now a patient is discharged and apparently,
I have to be ready. My schedule is determined by someone within the hospital who decides that a patient
can go home. That always evokes some sort of aversion.”

Finally, support of the local organizations management was considered as important as that
could either be facilitating or hindering for the implementation of the home visit.
“Yes, I do like it [the intervention], but if the organization’s management thinks that other activities are
more important, well…, so yes management definitely plays an important role here.”

Adopter
The majority of the pharmacists enjoyed performing the visits, this was especially the case in
visits where drug-related problems could be resolved or prevented.
“I really enjoyed performing the home visits, it was a positive experience for me. So, that substantially
lowered the threshold for me when I had to go again.”

Pharmacists saw themselves as the designated performer and felt that their experience in
pharmacotherapy was sufficient for the post-discharge home visit.
“You have to be a pharmacist to interpret lab values for instance, and to see the bigger picture.”

However, they would like to improve themselves in communication skills to be able to make
the home visits more effective and structured.
“Yes, some communication skills. In my case, I thought it was quite hard.You are not used to it, usually
you’re working with a computer and managing pharmacy technicians and all of a sudden you have to
perform consultations like a practitioner.”

Implementation process
The pharmacists considered the collaboration in a multidisciplinary team with other health
care professionals as an important facilitator, e.g. the general practitioner, homecare services
and the in-hospital specialist.
“If you formulate treatment goals that differ from those of the GP, this could lead to miscommunication.
It is important to align them.”
“Contact with the specialist might be useful I think, that you provide them with some feedback information.”

Furthermore, pharmacists stressed the importance of dedicated resources or funding in the
form of a reimbursement for their performances.
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“Our preference in daily activities is indeed for the activities you get paid for.”

Next, the pharmacists gave feedback on adapting the patient selection to possibly enhance the
effect of the intervention, e.g. by only selecting patients with polypharmacy, non-adherent
patients, elderly or patients who went through a life changing event (e.g. stroke).
“Especially, I have the multiple drug users in mind. It is known that an increased number of medication
leads to poor adherence. It can be beneficial to explain once more that a specific disorder is treated with
four different drugs.”
“A drug-naïve patient who needs to use five drugs after discharge, yes, for this patient it [the intervention]
can be really meaningful.”

Also, logistic improvements were suggested. For instance, deploying an in-hospital pharmacy
assistant responsible for the patient selection process or implementing a pre-visit telephone
screening to assess the necessity for a home visit.
“That could be particularly useful, to screen for patients at risk.”

System readiness
Pharmacists stated that they currently spent most of their time on logistics and pharmacy
management which conflicts with delivering pharmaceutical care interventions. They
mentioned that the intervention itself was time-consuming particularly because it also
required time for preparation and finalizing.
“It is because it [the intervention] doesn’t match with our daily activities due to the pressure of work and
all the other things that are expected from you. Which is odd because this [the intervention] is what we
are supposed to do.”
“Our daily activities are quite centred around logistics and drug handling. In a way, we have to separate
that [from pharmaceutical care].”
“Well, I’m thinking of restructuring the pharmacy. Deploying a pharmacy manager for instance.”

Communication and influence
Pharmacists appreciated the meetings and training sessions that were organized to facilitate
the project. This gave them the opportunity to discuss possible practical problems and gave
them adequate time to adapt their daily planning. Finally, ongoing support and followup during the project from the project coordinator (HE) and the outpatient pharmacist
responsible for the planning and preparation of the home visits was seen as an important
facilitator.
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“When he [project coordinator] started the project, he prepared it very well with up to three meetings with
all the pharmacists.”
“They [project coordinators] kept us on our toes, like: “did you call the patient already?” or “where is the
recording device?”. That went really well.”

Outer context
The discussion on the external influences on the organization’s decision to adopt the home
visit focused on the role of health insurance companies and patients’ informal carers. Insurance
companies were considered as a barrier especially because the lack of a reimbursement fee.
“Well, if I’m completely honest, if health insurance companies are not willing to reimburse our activities by
simply stating that these are part of usual care, then I think it will fade out.”

Informal carers could be involved more if patients were not completely capable of taking
care of himself, for instance when terminally ill.
“Sometimes a partner has also a role in the medication management of the patient and then it is very
useful [to include them]”

Ranking of major themes: results of the online scoring list
Twenty-one barriers/facilitators (indicated a–u) were presented in the form of an online
scoring list to all participating pharmacists (Appendix 2). Two participants did not respond
due to long term absence resulting in a response rate of 91 % (n = 20).
Twenty out of the 21 barriers/facilitators were scored as relevant (mean score > 3) and
18 were scored as feasible in daily practice (mean score > 3, Figure 1). Five were scored
as highly relevant and highly feasible (mean score > 4). Four of these were linked to the
Innovation component; (a) the ability of the home visit to signal and solve drug-related
problem, (d) improving the patient-pharmacist relationship, (e) the support with a protocol
and (f) informing the patient at discharge about the home visit. The fifth one was linked
to the Adopter component and addressed pharmacists’ need for sufficient knowledge on
pharmacotherapy (i).
Next, two barriers/facilitators scored high on relevance (mean score > 4), but low on
feasibility (mean score ≤ 3), which will potentially make them important bottlenecks for
implementation. The first was the necessity for a reimbursement fee (t; Outer context) and the
second was the readiness of the community pharmacy to implement this pharmaceutical care
intervention in the daily routine (o; System readiness).
The pharmacists doubted the feasibility of visiting patients at home compared to patients
visiting the pharmacy (b; Innovation, mean score < 3). Finally, pharmacists scored the presence
of an informal carer / family member during the home visit as neutral (u; Outer context, mean
score ≈ 3).They commented that it could be relevant in specific situations, but it was not seen
as a necessity and they stated that it will involve challenges for daily practice.
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a response rate of 91% (n = 20).
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Discussion
This study identified numerous barriers and facilitators for the pharmacists’ adoption of
a post-discharge pharmacist home visit. The most relevant and perceived as feasible were
the interprofessional collaboration in primary and secondary care and the community
pharmacists’ skills in communication and pharmacotherapy, whereas potential barriers were
a reimbursement fee and adopting of the home visit into the current daily routine of the
community pharmacist.
Traditionally, community pharmacists have been predominantly responsible for the
provision of product-related services, e.g. medication dispensing and compounding.
Although these elements are still embedded in their usual activities, pharmacists evolve
towards pharmaceutical care services, such as medication therapy management and
prescribing of medication.19,20 Performing a home visit is another example of these services.
This study showed that the participating pharmacists recognized the importance of a postdischarge home visit and saw themselves as the designated performer of such a visit. This
new form of pharmaceutical care could become routine care if the identified barriers are
properly addressed. An important facilitator for implementation is the existence of adequate
reimbursement models in order to ensure that this intervention can be embedded in the
daily activities of the pharmacist as recognized by the participating pharmacists. A recent
review evaluating preventive pharmacy-delivered interventions on smoking, alcohol and
weight control highlighted that relevance of reimbursement for broad dissemination of these
services.21 However, pharmacists are still predominantly reimbursed for dispensing and not for
delivering pharmaceutical care.22 Part of the problem could lie within the limited evidence
for pharmaceutical care interventions reducing adverse clinical outcomes. This results in
health insurance companies being reluctant to change traditional reimbursement models.
There are examples illustrating that this barrier can become a facilitator once reimbursement
is in place, the Australian home medicine review (HMR) has become a well-established and
government-funded program for community pharmacists.23
Although the participating pharmacists were motivated to perform the home visits and
mentioned the importance of implementing the intervention in their daily routine, they
struggled with finding the required time. Similar findings have been reported in earlier
studies.24,25 Pharmacists saw the advantages of a home visit for identifying and solving drugrelated problems and building a pharmacist-patient relationship. However, they ranked a home
visit as less relevant and less feasible than a patient visiting the pharmacy. The pharmacists’
explanation for this was that performing a home visit is more time-consuming and therefore
more difficult to implement. Furthermore, the intervention protocol prescribed that the
appointment should take place within 1 week post-hospital discharge. A limited timeframe
was previously reported as a barrier and possibly adds to reported lower feasibility.26 Previous
work showed that although community pharmacists realize that their focus should be on
pharmaceutical care, in reality it is still mainly dispensing-based.27 A possible strategy to
address this barrier is that pharmacists need to reprioritize their daily routine to fulfil their
role as health care providers, for instance by delegating management and logistics. The
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compatibility with usual care may be even further improved by incorporating the views
and suggestions of the potential performing pharmacists into the intervention, as complex
interventions benefit from a certain degree of tailoring to local context.8,21
Provision of pharmaceutical care also implies a more extensive collaboration with
other health care providers. The pharmacists acknowledged the importance of a close
interprofessional collaboration and ranked it as feasible from their local perspective. On a
national level the current cooperation between pharmacists and GPs in the Netherlands is
relatively good, but internationally this might be different. Evidence from the Australian HMR
suggests that previous positive encounters and trust are important factors for collaborating
with general practitioners.23,28 Other related and relevant facilitators according to the
participating pharmacists are their communication skills and knowledge in pharmacotherapy.
Pharmacists need to ensure that these skills and knowledge are sufficient, not only to perform
the intervention itself, but also to be a proper discussion partner for the physician. The
pharmacists stated that they could improve these skills enabling them to limit consultation
time and maybe even improve the effectiveness of the intervention by asking adequate
(follow-up) questions. The relevance of proper communication skills is further demonstrated
by the fact that patient counselling by pharmacists leads to increased medication adherence
and decreased patient confusion and insecurity.29 Therefore, to maximize the benefits of these
pharmacist home visits, training for the pharmacist in communication skills is crucial.

Strengths and limitations
An important strength of this study was the participation of all eligible pharmacists who
performed the intervention in the focus groups. Next, the use of the conceptual framework
of Greenhalgh et al structured and improved the generalizability of the identified barriers
and facilitators. The additional online scoring list provided valuable information on
the relevance and feasibility in daily practice through the eyes of practicing pharmacists. An
additional strength was that the principal investigator (HE) of the original HomeCoMe
study deliberately did not participate in the focus groups, because his presence might lead
to pharmacists moderating their criticism. Furthermore, the pharmacists were told that they
should feel free to express any experienced barriers.
A limitation of this is that the same 20 pharmacists were used for the follow-up scoring
of the most important barriers, possibly limiting its generalizability. However, by performing
this additional scoring method the gathered data across the different focus groups could
be verified amongst all participants. A second limitation of this study is that it did not
incorporate the views of patients and/or physicians. This information may also be important
for future implementation.

Conclusion
This study focused on the barriers and facilitators that influenced pharmacists’ adoption of
a post-discharge home visit. Community pharmacists need to make sure that their skills in
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communication and pharmacotherapy are adequate. Furthermore, extensive collaboration
with other health care providers in primary and secondary care and tailoring of the
intervention to the local context may further increase adoption in daily clinical practice.
The key to successful implementation, however, may lay in two facilitators which are partly
interrelated: changing daily routine and reimbursement. Reimbursement will be a strong
incentive, but additional efforts will be needed to reprioritize daily routines for instance by
delegating management and logistic activities.
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Appendix 1. Topic guide for the focus groups.
1. Introduction.
O What is your name, how long have you been working as a pharmacist, how long within the Zorggroep Almere,
how many visits have you performed?
2. Exchange of experiences: All of you experienced performing the post-discharge home visits. We are gathered here
today to exchange and discuss your experiences. Let us discuss these one by one.
O What are your experiences with the home visits thus far?
F
What went well? Can you identify some success factors?
F
What went wrong? Can you identify some barriers?
F
Why do you think that you were successful and your colleague experienced difficulties? What could be the
cause of that? Can you mention some important factors?
F
What are crucial aspects for succeeding with these home visits? Can you mention some setting-related factors?
Can you mention some individual pharmacist factors?
F
Did you enjoy performing these home visits? Why did you like it? Why didn’t you like it?
3 Skills and support: As a pharmacist, you need a specific skill set to perform these home visits.
O Do you think that you were sufficiently skilled?
F
If yes; which skills do you think are necessary? If not; which skills did you lack? What do you need to improve
those?
O What are your thoughts on the provided support?
F
Can you mention some important parts of the support that you have received? What kind of support did you
miss? What kind of support was unnecessary? Why?
4. Innovation and adopter: Hospital discharge implies a risk for the patient. There are several ways of supporting
these patients.
O What are your thoughts on performing post-discharge home visits to support these patients?
F
Would this be the best way for every discharged patient? Who will benefit most and who will not? What is an
alternative way of supporting these patients? Or is post-discharge support not relevant at all?
F
What are (dis)advantages of these home visits as compared to usual care?
F
How did the patients experience these home visits?
O There are several health care providers who could perform these home visits, what is your role as a community
pharmacist?
F
Why? Or would you use the pharmacist more selectively? How and why would you do that?
5. Implementation and system readiness.
O What is the way to implement these home visits into the daily practice?
F
Which tools would you need for that? Which patients would you target?
O Is the current community pharmacy ready for these home visits?
F
What would you change? Why would you change that? How does that affect the current home visit protocol?
6. Communication and external context: as a pharmacist, you need to make choices when your day are busy. After
the project phase these home visits might end up as usual care.
O Without the “compulsory” character of the project, would you still perform these home visits?
F
Do you think that these home visits are important?
F
What are possible external factors that influence your decision (e.g. professional guidelines, reimbursement,
management)?
7. Summary and conclusion: the moderator summarizes all subjects.
O Do you have something to add? What did we miss?

O = opening question initiating a new topic, F = follow-up questions asked by moderator to start the discussion, if necessary.
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Appendix 2. Statements based on the major barriers and facilitators included in the scoring list.
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.
o.
p.
q.
r.
s.
t.
u.

The home visit should enable pharmacists to identify and solve drug-related problems.
The appointment should take place at the patient’s home (not in the pharmacy or by telephone).
The appointment should take place within 1 week post-discharge.
The home visit should contribute to the patient-provider relationship.
There should be a protocol to perform the home visit.
Patients should be prepared at discharge for the pharmacist visiting their home.
Local management should support the pharmacists in performing the home visits.
The pharmacist should perform the home visit himself (so not pharmacy technicians for example).
The pharmacist should have sufficient skills on pharmacotherapy to be able to perform the home visit.
The pharmacist should have sufficient skills on communication to be able to perform the home visit.
Only patients who would benefit most from the home visit should be selected.
Primary care providers (e.g. general practitioner, home health care team) should be prepared to collaborate with
the pharmacist.
Secondary care providers (e.g. specialist) should be prepared to collaborate with the pharmacist.
The pharmacist should make time for delivering pharmaceutical care.
The home visit should fit in pharmacists’ daily routine.
Pharmacists should be trained on the content and performing the home visits in advance.
There should be support with respect to content when pharmacists need that as a result of a home visit.
Logistic support should be available for the pharmacist at hospital discharge.
Pharmacists should be allowed to tailor the protocol to the local circumstances.
Health insurance companies should offer a reasonable reimbursement fee for the home visit.
An informal carer should be present during the home visit.
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Abstract
Background Patient transition from hospital to home is associated with an increased risk of
drug-related problems due to inadequate counselling. With the shifting role of community
pharmacists towards patient education and counselling, they are well-positioned to conduct a
post-discharge home visit which could prevent or solve these drug-related problems. Gaining
insight in the communication during these home visits could be valuable for optimizing
these visits; and consequently, to improve patient safety at readmission to primary care.
Objective To assess patient-pharmacist communication during a post-discharge home visit
by exploring the distribution of discussed topics as well as the initiator of a specific topic.
Methods Recently discharged patients received a home visit by their community pharmacist.
Pharmacists used a semi-structured protocol to guide the consultations and audio-recorded
them. Sixty audio-recordings were included for analysis in this study.
Results Issues regarding the administration and use of medication, e.g. regimen and actual
drug-taking issues, knowledge gaps regarding their medication and patients’ health were
discussed most frequently, followed by medication logistics and medication effectiveness.
Patients’ beliefs about their medication and adherence were less frequently discussed. The
pharmacist initiated the majority of these topics. Additional non-protocolled topics were
scarce and consisted mainly of patient-initiated dissatisfaction regarding the community
pharmacy or health insurers.
Conclusion Community pharmacists most frequently initiated practical issues, but
experienced more difficulties in addressing patients’ medication beliefs. Discussing these
beliefs might be easier by increasing patient engagement in the consultation and providing
training programs for pharmacists.
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Background
The community pharmacist’s role is shifting from traditional medication dispensing to patient
education and counseling.1 Patient transition from hospital back to their home provides
pharmacists with the opportunity to effectuate this role, as this transition is associated with
an increased risk of drug-related problems due to inadequate counselling.2 Pharmacists are
well positioned to facilitate the discharge process by performing medication reconciliation,
identifying patients with poor health literacy or non-adherence, and providing tailored
discharge counselling.3 However, to establish continuity of care most efficiently and provide
adequate patient support, discharge procedures should be complemented with adequate
post-discharge follow-up, which is not usual care at the moment.4
The Home-based Community pharmacist-led Medication management (HomeCoMe)
program partly consisted of a post-discharge home visit by patient’s own community
pharmacist.5 Pharmacists used a semi-structured protocol to address patients’ questions and
reinforce medication-related hospital discharge information. Furthermore, they aimed to
identify and solve pending and emerging post-discharge drug-related problems (DRPs) during
the home visits by (1) performing post-discharge medication reconciliation, (2) assessing
patients’ medication knowledge, (3) identifying adherence barriers and (4) determining
patients’ concerns.5 Deploying home visits instead of a telephone follow-up is possibly more
beneficial due to the personal touch of face-to-face encounters.6 Patients might feel more
comfortable at home and are therefore more likely to share their experiences and concerns
about their medication and be more receptive to pharmacist’s counselling. Furthermore, a
home visit may elicit all relevant DRPs since all medication is available at home enabling
the assessment of specific risk factors, such as inappropriate medication storage conditions.7
Community pharmacists must adapt their communication to address the wide variety
of patients’ DRPs during these home visits and achieve patient-centred communication.
Patient-centred communication is associated with increased patients’ satisfaction, better recall
of information and improved health outcomes and requires active participation of both the
pharmacist and the patient.8–10 Patients should express their needs and concerns regarding
their medication, which pharmacists should address to support patients in making informed
decisions.11 Little is known about the topics discussed during a post-discharge home visit and
most studies investigating patient-pharmacist communication focused primarily on one-way
pharmacist information provision, e.g. the extent to which pharmacists counsel patients,
and their communication style, e.g. tone of voice.12,13 Gaining insight in the communication
during these home visits could be valuable for optimizing these visits; and consequently, to
improve patient safety at readmission to primary care.
Therefore, the aim of this study is to assess patient-pharmacist communication during
a post-discharge home visit by exploring the distribution of discussed topics as well as the
initiator of a specific topic.
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Methods
Study setting
A qualitative observational study was conducted with audio-recordings from community
pharmacist home visits from the HomeCoMe program that were performed between
November 2013 and December 2014.5 The in-hospital outpatient pharmacy acted as a
discharge coordinator and cooperated closely with all community pharmacists. They verified
patients’ administrative information, reiterated important study information, notified the
community pharmacists of a pending discharge and transferred all medication-related
information to them.
Ethical approval was obtained from the ethics committee of the Radboud University
Medical Centre Nijmegen. Local approval was obtained from the scientific committee
of Zorggroep Almere (ZGA, Care Group Almere) and Flevoziekenhuis Almere. Patients
gave written informed consent at inclusion and oral consent for audio recording of the
consultation at the start of the home visit. All data files were coded by using unique personal
identification numbers and personal details were removed from the transcripts.

Study population
Patients were eligible if they were discharged from the hospital (neurology and pulmonology
wards) to their own home, aged 18 years or over, used at least three or more prescription
drugs for chronic use at discharge, had been hospitalized for at least 48 hours and picked up
their medication in one of the participating pharmacies.

Pharmacist home visit protocol
The community pharmacists contacted the patients as soon as possilbe post-discharge and
aimed to visit them within seven days. A semi-structured protocol to guide pharmacists
during the home visits was used (Table 1). Efforts were made to develop a protocol tailored
to the individual patient by: (1) assessing patients’ perceptions on their use of medication in
general and specifically for medication started during hospitalization and (2) incorporating
open-ended example questions, e.g. for initiating and finalizing the home visit. These efforts
aimed to help pharmacists to focus on problems relevant to the patient.12 All participating
community pharmacists previously attended accredited courses on performing medication
reviews, including patient interviews. To ensure generalizability, all pharmacists received an
additional one-day training course on how to perform the home visit and how to tailor their
communication to the needs of the individual patient.

Data collection
In total, 152 patients received a post-discharge home visit, which were audio-recorded by the
community pharmacists. Incomplete recordings or recordings with very poor sound quality
were excluded. This resulted in 122 recordings (78.9 %) eligible for inclusion of which a
random sample of 60 recordings was selected for this study to ensure data saturation. At least
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one recording from 23 of the 26 participating community pharmacists was included. The
recordings from the other three pharmacists were incomplete.
Table 1. Main topics to be addressed during the post-discharge home visits.
Protocol part

Aim

Introduction

To list the topics that the patient wants to discuss, set the patient at ease and clarify the aim of
the home visit.

Clinical issues

To obtain an overall impression of patient’s health. This part contains a checklist of possible
(drug-related) health issues and example questions to address these issues.

Beliefs about
medication

To clarify patient’s beliefs and concerns about medication, their attitude towards taking
medication, the (lack of) effect of their medication, experienced side effects and intentional
adherence barriers.

Practical issues

To clarify patient’s practical issues with their medication, e.g. difficulties adhering to their daily
regimen, with the packaging, with the actual drug taking or unintentional adherence barriers
such as forgetfulness or lack of stock.

Patient’s knowledge To identify patient’s knowledge gaps concerning their medication, e.g. reason for prescribing,
medication regimen, duration of use and administration of medication.
Spare medication

To identify and collect possible spare medication.

Conclusion

To conclude the home visit by ensuring the patient has discussed all his topics, summarize
and solve identified (drug-related) problems and provide patient with information on the
follow-up.

Data coding and analysis
Two research-assistants transcribed all 60 recordings verbatim to ensure consistency. All
transcripts were imported in NVivo version 11 software to facilitate analysis.
All transcripts were coded and reviewed by a researcher (HE) and a research assistant
(LV). Discrepancies were resolved through discussion and, if necessary, a third researcher
(MV) was consulted to reach consensus. A thematic content analysis was used to examine
main themes.14 First, the three overarching themes based on the HomeCoMe protocol were
identified: (1) Medication, (2) Clinical and (3) Other (Table 2). Next, all subthemes were
coded inductively. After coding of the first five transcripts these subthemes were redefined
and merged when possible into a preliminary codebook. Previously coded transcripts were
re-coded to match any changes in theme definitions during this coding procedure. During
coding of the remaining transcripts, a process of reading and re-reading, with attention to the
identification of new subthemes, eventually resulted in the final code book with well-defined
codes and descriptions (Table 2). Additionally, the initiator of each subtheme was coded
(pharmacist or patient) as well as an illustrative quote.
All data was descriptively analysed by identifying major themes, based on frequency of
being mentioned, and the initiator of those themes.
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Table 2. Condensed codebook displaying themes, subthemes and examples.
Theme

Subtheme (example)

Medication

Medication information (e.g. indication, side effects, mechanism of action)
Medication effectiveness (e.g. perceived effect of medication)
Non-prescription medication (e.g. over-the-counter medication, vitamins)
Beliefs about medication (e.g. needs, concerns, usefulness of medication,)
Medication logistics (e.g. repeat prescription issues, stock issues)
Medication adherence (e.g. practical or perceptual adherence barriers)
Administration and use (e.g. actual drug-taking, medication regimen, multi-dose dispensing system)

Clinical

Patients’ general health (e.g. existing health issues, worsened symptoms)
Hospital admission (e.g. reason for hospitalization, length of stay)

Other

All themes unrelated to the HomeCoMe protocol (e.g. satisfaction with health care providers,
personal information)

Results
General characteristics
The majority of the 23 pharmacists were female (60.9 %), had a mean of 17.7 ± 8.3 years of
working experience in the community pharmacy and performed a mean of 6.5 ± 5.6 home
visits. The 60 audio-recordings lasted 28.4 ± 11.4 minutes on average.
The mean age of the patients was 65.3 ± 13.5 years and 51.7 % were females. A partner or
informal carer was present during 20 home visits (33.3 %).

Patient – pharmacist communication
In total 2450 themes were coded (Figure 1). Approximately three-quarters of the topics
discussed during the home visits can be classified within the theme “Medication”, followed
by “Clinical” topics. Only a few additional topics were classified within the “Other” theme
(Figure 1). The five major subthemes, ranked by frequency, and accompanying illustrative
quotes are described in more detail below, as well as less-discussed subthemes and topics in
the “Other” theme.
Administration and use
The majority of topics concerned patients’ medication regimen which pharmacists initiated
about five times as often as patients. Pharmacists identified possible knowledge gaps and
reinforced the information concerning patients’ discharge medication regimen, explored
and advised on possible regimen improvements, clarified the duration of use for temporary
medication (e.g. pain medication started at discharge) or determined patients’ daily regimen
for medication with an alternating dose schedule (e.g. insulin).
Pharm5: “We’ll discuss the medication that is discontinued during hospitalization in just a moment.”
Pat10: “Yeah, there are a lot of them!” Pharm5: “That’s right, let’s discuss them one by one.”
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Pharm19: “All right, let’s see, do you have any questions regarding the use of your medication? Pat54:
“Well, I’m familiar with most of them, but I have some questions about those two new inhalers.”

Patients initiated this topic to clarify uncertainties concerning their regimen (e.g. questions
about medication changes) and to ask for advice.
Pat20: Yes, it’s very convenient that you’re here. I was discharged from the hospital last Wednesday and
there are two medicines I had before, which I did not receive at my discharge. Should I still take them?”

Potential drug-taking issues were explored ten times more often by pharmacists than patients.
Pharmacists gathered information on any discomfort with taking the medication for instance,
and consequently evaluated the relevance and provided advice or support.
Pharm18: “Could you show me how you use your spacer?” Pat50: “Yes, I have got this blue one. It should
not whistle, as that whistling indicates that I am inhaling too fast.”

If patients initiated drug-taking issues, they shared their experiences, or asked for advice to
solve drug-taking issues.
Pat15: “You’re supposed to dissolve these [amoxicillin] in water, but well, I’ve skipped that sometimes.
I did it whenever I could though.” Pharm6: “That’s ok, you can also take them without previously
dissolving them.”

Other less frequently discussed topics concerned packaging (e.g. opening blisters), multidose dispensing systems or receiving support (e.g. from partner) in taking their medication.
Medication information
The majority of topics within the “Medication information” subtheme concerned the
indications for use. Pharmacists explored this topic four times more often than patients and
informed patients about the reason for prescribing specific medication.
Pharm21: “Can you tell me why you have to take these [diclofenac]?” Pat57: “Sure, I have to take those
three times a day. It’s an anti-inflammatory drug and a painkiller as well.”

If patients initiated this topic they indicated to be unaware of the reason for prescribing,
mainly in cases of using multiple medications.
Pat32: “Is that the one to reduce my cholesterol levels?” Pharm12: “No, these prevent your blood from
clotting.”
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Topics related to side effects were initiated four times more often by pharmacists than
patients as well. Pharmacists verified patients’ knowledge on medication side effects, checked
if patients experienced a side effect, acknowledged the existence of a side effect or reassured
the patient.
Pharm23: “You’re using a fairly high dosage of bisacodyl, do you experience any side effects like stomach
ache or nausea?” Pat59: “No, not at all.”

Patients initiated this topic to share information about experienced side effects.
Pat5: “If I use them, I continuously have to go to the toilet, I really hate that!” That’s why I skipped a
dosage today.Thursday, I have to take another one and it all will start again.” Pharm2: Okay and did you
experience any adverse effects from skipping that dosage, for instance shortness of breath or fluid retention
in your legs? Pat5: “No not at all, but my specialist warned me that I should really take them.”

Other topics within this subtheme were discussed less frequently and concerned the
mechanism of action of the medication and any precautions (e.g. driving precautions).
Patients’ general health
Pharmacists initiated topics concerning patients’ general health four times more often than
patients. They queried patients using a trigger list on possible existing health issues including
follow-up (e.g. laboratory tests or GP-visits), inquired for worsened or improved symptoms
post-discharge or provided life-style advices (e.g. smoking cessation or exercise).
Pharm1: “You were admitted for meningitis, how are you doing right now?” Pat2: “Reasonably.” Pharm1:
“You are not left with any lingering symptoms?” Pat2: “Well yes, I experience some rigorous shaking,
especially during physical exercise.”

If patients took initiative, they shared information on experiencing a specific health issue.
Pat33: “Well, to be honest, the tumour affects my breathing. I experience shortness of breath, but luckily
I’m not in pain.”

Medication logistics
Patients participated more actively within this subtheme; pharmacists initiated topics on
medication logistics approximately twice as often as patients. Pharmacists verified patients’
medication stock, elucidated and advised on storage conditions and on obtaining repeat
prescriptions and collected discontinued or expired medication.
Pharm8: “Does it sometimes happen that you don’t have enough medication left?” Pat22: “No, not at all!
My wife and I pay really good attention to having an adequate stock at home.”
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Patients initiated these topics mainly to gather information or to share their supply
inconveniences.
Pat24: “Where and how do I get my prescription for those pills? Should I contact the specialist or the
GP?”

Medication effectiveness
Pharmacists initiated this topic about three times more often than patients and inquired
whether patients experienced a beneficial effect of the medication and provided background
information on specific medication, e.g. whether or not patients could experience an effect
at all.
Pharm19: “You also have to take tamsulosin, do you experience an effect? Pat54: “I don’t know really, I
have to take a lot of different drugs, so I can’t tell if it’s beneficial.”

Patients initiated this topic to share their experiences with using medication and whether or
not they see a positive effect from it in treating their health condition.
Pat49: “Like I told before, I can sense it coming. So, that provides me with some time to get my inhaler.
And it helps a lot.” Pharm18: “Yeah?” Pat49: “Yes, it helps me getting through it, especially on the
warmer days. I really need my inhaler in the summer.”

Less-discussed subthemes
Pharmacists dominated the initiation of the subtheme “Hospital admission” in which all
topics concerning patients’ recent admission were discussed, such as the reason for admission
and length of stay. Pharmacists used this question mostly as the opening question for the
home visit.
Pharm17: “Tell me, what was the matter? You were admitted to the hospital and what happened? Why
were you admitted?” Pat47: “Well, I’ve been told that my symptoms suggested a hernia.”

Furthermore, pharmacists asked patients which medication they were using besides the
prescribed medication.
Pharm14: “Do you use any over-the-counter drugs, ones purchased at the chemist maybe?” Pat35: No, I
would never do that.” Pharm14: “No supplements either?” Pat35: “No, all those extra pills, I am not up
for that. I think it is unnecessary.”

The subtheme “Medication adherence” was initiated five times more often by pharmacists
as by patients and involved pharmacists asking whether patients experienced adherence
problems, for instance due to forgetfulness.
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Pharm16: “Do you forget to take your medication sometimes, a single tablet maybe?” Pat43: “No, never.”
Pharm16: “So you are familiar with your daily regimen?” Pat43: “Yes, I prepare them all in advance.”

The subtheme patients’ “Belief about medication” was initiated as often by pharmacists, e.g.
to identify patients’ needs or expectations of their medication, as by patients who shared their
general attitude towards medication. Furthermore, patients expressed specific concerns about
using their medication.
Pharm20: “Let’s see, what do you think about your medication?” Pat55: “Well, I do experience the
benefits, I mean, I have been taking them for a long time already and I’m still here!”
Pat12: “Well I’ve had a small hip fracture for which I took these pills. However, I try to minimize my
intake because I worry that with prolonged use my body gets immune for it. And it’s the only painkiller
I’m allowed to take!”

Other themes
“Other” themes consisted mainly of dissatisfaction of patients regarding the community
pharmacy (e.g. pharmacy services or pharmacy stock), the health insurers (e.g. reimbursement
issues), the hospital (e.g. transfer of information or waiting times) or the general practitioner
(e.g. unwanted referral to hospital).
Pat13: “You’ve always had a pharmacy delivery service, but nowadays you’re giving me a hard time.”
Pat6: “And then there is the health insurer who mess things up by deciding which medication I receive.
Only the cheapest!”

Furthermore, patients shared personal information, for instance about their grandchildren,
the weather or asked study-related questions.

Discussion
This study showed that of the topics included in the home visit protocol, administration
and use of medication, e.g. regimen and actual drug-taking issues, knowledge gaps regarding
their medication and patients’ health were discussed most frequently, followed by medication
logistics and medication effectiveness. Patients’ beliefs about medication and adherence were
less frequently discussed. The pharmacist initiated the majority of these topics. Additional
non-protocolled topics were scarce and consisted mainly of patient-initiated dissatisfaction
regarding the community pharmacy or health insurers.
The most-discussed topics are in line with known major challenges with the readmission
to primary care after hospital discharge and therefore crucial to address.15,16 The myriad
of medication and clinical topics discussed during the home visits illustrate the rigor of
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the HomeCoMe protocol in identifying post-discharge drug-related problems (DRPs). The
semi-structured HomeCoMe protocol resulted in community pharmacists initiating the
majority of topics. With the protocol, pharmacists alternated between open questions to
increase patient engagement and more structured directive questions to gain information
needed to identify possible DRPs.This provided patients with the opportunity to discuss their
regimen-related uncertainties, logistic issues (e.g. repeat prescriptions), adverse drug events
and other health-related questions with their community pharmacist. An active patient role is
important as it results in greater satisfaction with the care they receive, a higher commitment
to their treatment plans and a better understanding of their treatment, for instance.17 During
hospitalization patients may be less involved with the care they receive, particularly evident
in emergency admissions, but the opportunity to resume their active role in their own health
care expands post-discharge.18 However, less-educated patients may find it difficult to ask
the most relevant questions concerning their medication.19 Furthermore, patients might not
clearly express their information needs because they either assume that the pharmacist has
told them everything or because they do not want to appear ignorant.Therefore, empowering
patients in fulfilling that active role has been identified as a key factor to improve health
outcomes.20 On the other hand, pharmacists themselves embraced their counselling role by
reinforcing hospital discharge information and elucidating possible existing or unresolved
drug-related problems. Furthermore, as pharmacists were in the lead it should enable them
to monitor the time spent on the home visit. Dedicated time for pharmaceutical care was
raised as a potential barrier for implementation in everyday community pharmacy practice,
therefore monitoring time could possibly lower that barrier.21
Good communication skills are essential when providing patient-centred care to
ensure patients’ understanding of their drug therapy and encourage adherence to their
medication.8,22 Based on their traditional role; pharmacists are not used to performing patient
counseling. Even though it was a pre-defined part of the protocol and training, this might
have led to them less frequently discussing patients’ medication beliefs and non-adherence.
However, it is important to discuss these topics pro-actively, since not all patients might
express these issues themselves. Moreover, performing the home visits in the privacy of
patients’ own homes presents a unique opportunity to focus on these topics, in contrast
to the turbulent and less private environment of the community pharmacy.22 Therefore, to
maximize the benefit of the pharmacist home visits, pharmacists should be provided with a
more extensive training program focused on how they can explore these topics and which
communication techniques they can use. Pharmacists need to be trained in applying general
affective communicative strategies, listening and reflecting, and responding to uttered cues.23
Combined with non-specific verbal behavior techniques, such as social talk, these techniques
are especially important in addressing patient concerns.They not only create a safe and inviting
atmosphere between the pharmacist and patient but also encourage patients to disclose their
emotions and concerns.23–25 Furthermore, changing the consultation dynamic may also help;
from a professional cool approach at the beginning of the consultation to becoming warmer
and avoiding non-verbal cut-offs at the end.24 Incorporating more open-ended questions and
follow-up questions throughout the home visit could increase the flexibility of the protocol
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and might invite patients to express their concerns.26 In this study, patients responded mainly
with their dissatisfaction regarding health care professionals to these questions. Identifying
and addressing these complaints is relevant, as it might facilitate patient participation and
acceptance of pharmacists’ advices.27 Finally, by integrating communication education in
the standard Schools of Pharmacy curriculum, e.g. through providing the opportunity to
practice in clinical situations, improves future pharmacists’ responsiveness to patients’ reallife cues and concerns related to medication side effects, or treatment efficacy.28 Advanced
training is also needed for qualified pharmacists as part of life-long learning.

Strengths and limitations
An important strength of this study was its large sample size, ensuring data saturation. As this
is the first study that qualitatively describes the topics during a post-discharge community
pharmacist home visit, the results provide a rich background on the problems that arise from
discontinuity of care and illustrates the post-discharge consequences for patients at readmission
to primary care. Another strength is the substantial number of different pharmacists that
conducted the home visits. Although they had the same training in advance, they differed in
work experience and gender thus minimizing possible biases such as when only a specific
research pharmacist population was included. Furthermore, this increases the internal validity
of this study. A limitation of this study is the use of a semi-structured protocol that resulted in
pharmacists having less communicative freedom during the home visit.Therefore, mapping of
the patient-pharmacist communication is possibly hampered as it expected to be substantially
defined by the home visit protocol. Furthermore, it resulted in pharmacists initiating the
conversation on the topics in the protocol. However, the use of the protocol has shown to be
useful, as the results show that almost all parts are discussed and pharmacists provided room
for patients to initiate those topics relevant to them in the introduction and concluding parts
of the home visit. As patients mainly responded with dissatisfaction towards their health care
providers, it could be important to incorporate these topics within the protocol. Another
possible limitation of this study was the use of audio recordings. This might have influenced
the communication and might have caused a behavioral change (Hawthorne effect) as the
pharmacist and patient were aware that they were being recorded. However, since the home
visits took 30 minutes on average it is assumed that both patient and pharmacist forgot that
they were being recorded when time passed.

Conclusion
Community pharmacists most frequently initiated practical issues regarding the administration
and use of medication, followed by knowledge gaps regarding medication and patients’
health. Although included as a separate part of the protocol, pharmacists less frequently
discussed patients’ medication and health beliefs. Additional non-protocolled topics were
scarce and consisted mainly of patient-initiated dissatisfaction, which is important to
address as it might facilitate patient participation and acceptance of pharmacists’ advices.
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Discussing patients’ medication and health beliefs might be made easier by increasing
patient engagement and providing training programs for pharmacists. The latter can improve
pharmacists’ communication skills in adopting general affective communicative strategies
and non-specific verbal behavior techniques during the consultations.These follow-up home
visits provide an opportunity for community pharmacists to collaborate with patients to
reinforce hospital discharge information in a safe environment for patients.
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Introduction
The rapidly ageing population increases the complexity of hospital admissions. Furthermore,
the average hospital length-of-stay has been shortened. This shortened hospital stay may
affect patients’ ability to resume self-management and possibility to familiarise themselves
with changes in their medication regimen.1,2 Consequently, patients may be less well
prepared for their readmission to primary care. Moreover, information on medication
changes during hospitalization is often poorly documented and poorly transferred to the next
health care provider at the time of hospital discharge. Finally, these changes are frequently
unaccompanied by adequate patient counselling which leaves patients confused, vulnerable
and at risk of drug-related problems (DRPs) post-discharge. The impact of discontinuity of
pharmaceutical care at time of hospital discharge can be serious, as DRPs may result in an
array of adverse outcomes ranging from patients’ discomfort or dissatisfaction to increased
health care utilisation or readmission.
Continuity of care is widely promoted as an important contribution to curbing the
escalating demands for hospital resources. In the last decades, the community pharmacy
profession has gradually shifted towards the provision of cognitive pharmacy services.3
Combined with their broad expertise in areas such as pharmaceutics, pharmacology and
pharmacotherapy, pharmacists are well-equipped to optimize medication therapy and support
patients with their medication management during care transitions.
The overall aim of this thesis was to disentangle the problems with continuity of care at
time of readmission to primary care and to investigate the role of the community pharmacist
within this process.

Main findings
Chapter 2 presents the results of an observational study that identified the frequency and
nature of (drug-related) problems at the time of readmission to primary care. The results
show that community pharmacists were confronted with numerous problems as over 90 % of
the discharge prescriptions led to one or more (drug-related) problems. These problems were
almost equally divided between medication discrepancies, administrative problems and the
necessity for patient education.
Chapter 3 describes the development of the Home-based Community pharmacist-led
Medication management (HomeCoMe) program. The systematic review presented in
Chapter 3.1 identified components of interventions performed by pharmacists that may
reduce patient’s risks on adverse outcomes during care transitions. The results suggest that
medication reconciliation alone is possibly insufficient in reducing post-discharge adverse
clinical outcomes. Combining reconciliation with patient counselling and a clinical
medication review during admission is likely to improve the outcome of discharge programs.
Furthermore, this review underlines the importance of continuity of care by integrating an
outreaching hospital pharmacist or a community pharmacist who performs comprehensive
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post-discharge follow-up.This pharmacist should be informed on patients’ clinical background
and hospital experience. Chapter 3.2 presents the rationale behind a three-phased approach
to address DRPs during the home visit. The intervention was built on existing evidence and
integrates the different health care settings by facilitating the transfer of complete and up-todate clinical information including the changes in medication use to primary care.4,5 Next,
adequate follow-up was secured by a home visit of patients’ own community pharmacist
within the high-risk post-discharge period. Finally, community pharmacists collaborated
with primary care physicians to solve identified DRPs.6–10
Chapter 4 describes the evaluation of the HomeCoMe program with its main component:
a post-discharge pharmacist home visit. Chapter 4.1 shows that introducing the HomeCoMe
program successfully identified and solved DRPs during hospitalization and post-discharge.
The numerous DRPs identified during patients’ journey from hospital admission to
readmission in primary care illustrate the complexity of transitional care and the necessity of
professional collaboration across health care settings. The majority of DRPs was identified
and solved post-discharge which illustrates the important role of community pharmacists in
post-discharge follow-up. Key barriers and facilitators that influenced community pharmacists
in adopting the home visit in everyday pharmacy practice are described in Chapter 4.2.
Important barriers to overcome were (1) the necessity of dedicated time for performing
pharmaceutical care, (2) implementing the home visit in pharmacists’ daily routine and (3)
an adequate reimbursement fee for the home visit. Elucidating these factors can also facilitate
the design of other future pharmaceutical care interventions. Finally, the study presented in
Chapter 4.3 assessed patient-pharmacist communication during the post-discharge home
visit by exploring the distribution of discussed topics as well as the initiator of a specific topic.
Community pharmacists most-frequently initiated practical issues, but experienced more
difficulties to address patients’ health and medication beliefs.
This Chapter 5 puts the results from the studies described in this thesis in a broader
perspective by indicating key moments and activities in the care continuum and provides
recommendations for clinical practice (Figure 1) and future research.

Recommendations for clinical practice
Hospital discharge already starts at admission
An important moment to minimise patients’ risks post-discharge is, paradoxically, the moment
of hospital admission. Incomplete dispensing data, patients’ incomplete knowledge regarding
their medication or patients’ mental condition (e.g. stress) all contribute to incorrect medication
reconciliation at admission that pursues the patient during and after hospitalization.11,12
Reconciliation errors at admission are especially important because computerised physician
order entry systems are unable to detect such errors as these systems rely on what is entered
in the system.13 Fortunately, hospitals acknowledge their responsibilities within the admission
process and increasingly implement medication reconciliation at admission which is mainly
carried out by hospital pharmacy technicians.14,15
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Actively involve the patient at hospital admission
Most of the time, however, the process of reconciling medication is minimised to the sole
logistic activity of verifying medication lists. This is insufficient in providing continuity of
pharmaceutical care and should be combined with active patient involvement (Chapter 3.1).
The patient is the only actor who is present across health care settings. Therefore, active
patient involvement during medication reconciliation to elucidate possible discrepancies
between the prescribed therapy and patients’ actual drug use should be stimulated (Chapter
3.1). Health care providers should actively focus on the patient to explore, (1) possible
discrepancies between available community pharmacy dispensing records and patients’ own
account of their actual drug use, (2) the reasons behind these discrepancies and (3) possible
DRPs.The use of a question prompt sheet, for instance, to engage patients in the conversation
can be beneficial. Furthermore, that sheet can facilitate the elucidation of patients’ needs,
concerns and experiences since these can lead to intentional adherence barriers such as
an existing side effect, as well as unintentional adherence barriers, e.g. forgetfulness or
swallowing difficulties. Combining this patient input with other sources, e.g. community
pharmacy records, decreases the level of uncertainty within a medication history. Ideally, the
outcome of this evaluation is documented and transferred for post-discharge follow-up as
that has shown to be beneficial (Chapter 4.1). On the other hand, patients or their informal
carers, should be aware of their active role at hospital admission by always providing an
up-to-date medication overview.With the help of public or hospital-based campaigns patient
awareness can be increased.16
Communicate patient’s hospital admission and preliminary time of discharge
An essential step in the continuity of care process is to communicate that a patient is
admitted to the hospital and the expected time of discharge to all relevant primary health
care providers, e.g. general practitioners and community pharmacists.17 Currently, primary
care health care providers are often inadequately informed on their patient being admitted
to the hospital, especially in the case of an acute admission. The same goes for hospital
discharges: (community) pharmacy staff are often confronted with discharge prescriptions at
inconvenient moments, e.g. on Friday afternoon. This frequently results in logistic problems
and the inability to contact the specialist with questions regarding the prescription. Apart from
exceptions due to unforeseen complications, in many cases the expected time of discharge
will already be known at the time of admission (as hospitals generally know that a specific
admission on average leads to specific length of stay). Timely informing primary health care
professionals on the expected moment of discharge provides them with the opportunity to
contact the specialist in case of unclarities and for the pharmacist to initiate logistic activities,
since a third of the (drug-related) problems with processing discharge prescription was found
to have an administrative background (Chapter 2). Finally, timely communication of hospital
discharge enables scheduling a preserved time window for discharge counselling in line with
the actual discharge m oment and smooth planning of a post-discharge follow-up.
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Collaboration across settings: from discharge to readmission
Hospitals struggle with the implementation of transitional care-related activities at hospital
discharge.14 The discharge process is complex and challenging due to the involvement of
several in-hospital health care providers, the distribution of tasks and responsibilities and
the actual timing of delivering the necessary care. Hospital care represents only a fraction of
patients’ total use of health care services because they are primarily community-dwelling.18
Therefore, hospitals need to realise that continuity of care requires an active role from
the in-hospital health care providers also at discharge. They should act as part of the care
continuum instead of an independent entity. Discharging a patient is not the final step of
the hospitalization, it rather initiates a next phase in the care trajectory. This is also true for
pharmaceutical care as it should be carried out without interruption; when the responsibility
of the hospital pharmacist ceases, the outpatient and/or community pharmacist should accept
responsibility for the patient’s care.
Minimise risk on post-discharge drug-related problems
During hospitalization medication may be added, changed or discontinued. Specialists and
hospital pharmacy staff should address several key aspects with regard to patients’ discharge
medication regimen to prevent drug-related problems (DRPs) post-discharge. First, specialists
should be aware of common DRPs, such as inadequate electrolyte monitoring after discharge
or prolonged use of high-risk medication, e.g. benzodiazepines and opioids, both known
to cause (preventable) emergency visits or readmissions.19 Second, a clinical medication
review during hospitalization (Chapter 3.1) by a hospital pharmacist can, for example, be
performed to reduce patients’ medication regimen complexity post-discharge. Third, at
hospital discharge patient-specific concerns to increase patients’ success in managing their
new regimen back home should be addressed. For instance, patient’s capability of visiting the
pharmacy, the physical ability to use specific devices, the cognitive function necessary to cope
with changes in the medication regimen or the necessity for home-care or individualised
dosing system are issues to be considered.
Structure discharge planning: adequate documentation and transfer of information
The results of this thesis indicate that complete documentation of: (1) the reasons behind
medication regimen changes, (2) cessation dates of temporary medication and (3) relevant lab
values (e.g. potassium levels or kidney function) is crucial to prevent problems and unclarities
post-discharge (Chapter 2). Additionally, communicating the reason for hospitalization and
reason for prescribing is necessary, as follow-up and clinical risk management may be needed.
Furthermore, documentation of information already communicated to the patient is helpful
as it provides a basis for the community pharmacist to either reinforce hospital discharge
information or fill in the gaps. Finally, all this information needs to be transferred structurally
and preferably electronically to general practitioner and community pharmacist, to enable
optimal post-discharge follow-up.
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Adapt community pharmacy practice

Communicate to primary care
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reason behind changes & indication
cessation dates & lab values

Figure 1. Recommendations for clinical practice to improve continuity of pharmaceutical care.

Patient counselling: from discharge to readmission in primary care
The numerous DRPs caused by poor patient education or information provision illustrate
that successful patient transfer at hospital discharge requires two stages of patient counselling:
at hospital discharge and at readmission to primary care (Chapter 2, Chapter 4.1). Reinforcing
hospital discharge information and filling in of knowledge gaps at the time of readmission to
primary care is crucial because the hospital discharge environment is not always suitable or
sufficient for extensive patient education.20,21
Establish better collaboration with hospital nurses
Hospital pharmacy staff could increase cooperation with nurses to optimize patient education
before hospital discharge. Nurses are patients’ most accessible health care provider during
hospitalization because of their close treatment relationship that establishes a natural bond of
safety and trust. This valuable relationship can be utilised at hospital discharge by expanding
their usual hospital discharge activities with the elucidation of patients’ possible needs and
concerns regarding their medication. However, nurses lack in-depth knowledge on drug
treatment and might be pre-occupied with a myriad of other non-drug-related activities
at the hospital discharge moment.22 Dutch hospital pharmacy staff operates mostly in the
background without direct patient contact. This limits their ability to liaise with the patient
during hospitalization which might be necessary for patients to share their concerns and
experiences with medication. The key to success possibly lies in full integration of pharmacy
staff on hospital wards.23 They could be deployed for distributing medication on the ward,
be a part of an interprofessional team, perform scheduled ward rounds or answer ad hoc
medication-related questions from patients and other health care professionals. An important
prerequisite is that they have the appropriate knowledge and communication level to their
disposal.

167

5

5

General discussion

Use the potential of the outpatient pharmacy
An additional option to support the discharge process is the deployment of outpatient
pharmacies. These pharmacies have been installed within hospitals to facilitate the transition
to primary care for discharged patients.24 Counselling patients is usual care for outpatient
pharmacy staff because a considerable percentage of the medication encounters concerns
first prescriptions, where additional patient communication is important. With additional
training, outpatient pharmacy staff will be able to evolve their basic communication skills
in order to discuss patients’ experiences, perceptions and preferences about prescribed
medication.25 Additionally, discharge prescriptions are part of their core activities which
makes them especially suitable to accurately address and monitor regimen changes and
accompanying knowledge gaps as well as tailor their pharmacy stock. Moreover, because
outpatient pharmacies are (partly) integrated within the hospital they can maintain a close
collaboration with specialists and often have access to detailed information on hospital
admissions. This thesis shows that the outpatient pharmacy identified over 10 % of the total
DRPs, supporting existing evidence that their involvement in assessing, educating, clarifying
and communicating medication changes at discharge is beneficial (Chapter 4.1).6,26,27
Improve community pharmacists’ communication skills
Community pharmacists indicated they needed to improve their communication skills to
perform the home visits (Chapter 4.2). Pharmacists need to provide patients with information
concerning their changed medication regimen and verify and address patients’ needs and
concerns regarding their medication.28 The results of Chapter 4.3 show that pharmacists had
more difficulties with the latter; patients’ medication beliefs and non-adherence were lessfrequently discussed topics during the home visit. Therefore, to improve their overall abilities
to adequately counsel patients, pharmacists need to achieve a higher level of patient-centred
communication. Incorporating additional techniques such as general affective communicative
strategies are especially important in addressing patient concerns, as they not only create a
safe and inviting atmosphere but also encourage patients to disclose their emotions, concerns,
and worries.29–31 Fortunately, performing (home) medication reviews including a patient
interview has gradually become common practice in the Netherlands.32 Furthermore,
acquiring a certain level of skills in patient-centred communication is currently an integral
part of both pre-graduate training to become and of the pharmacists’ post-academic
training to stay a specialist in community pharmacy. Pharmacists who have graduated
before patient-centred communication was an integral part of their training, can choose
for specific training within the obligatory continuous post graduate educational programs
which have defined “communication” as a CanMEDS competency. To further improve their
communication skills a possible parallel can be drawn between pharmacist-prescribing and
counselling at readmission to primary care. As part of the independent-prescriber course in
the UK, pharmacists are trained in consultation skills to develop their abilities to actively
involve patients in shared decision making.33 Furthermore, they are taught to consider and
respond supportively to any concerns, worries and needs that patients may have in relation
to their condition and/or treatment. In particular, this involves exploring patient worries,
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understanding the psychosocial impact of the illness on their everyday life and providing
empathy and support in response.33 Currently, in the Netherlands, this task is a physicians’
prerogative as they initiate medication therapy. However, this leaves pharmacists in the dark
whether or not patients deliberately chose to initiate taking their new medication, which
considerations have been discussed or which information has been provided. Physicians
sharing the outcome of their consultation with pharmacists might be beneficial, as it enables
pharmacists to provide patients with additional information linking with the information
already provided, without generating doubt.

Impact of pharmaceutical care interventions on community pharmacy
practice
Structural integration of pharmaceutical care interventions in the community pharmacy
has been reported as a barrier in implementation research.34,35 Pharmacists in our study
reported that routine implementation of post-discharge home visits has drastic implications
for everyday community pharmacy practice warranting a radical reprioritisation of their
daily routine (Chapter 4.2).
Reprioritising daily routine
Pharmacists are torn between their ambition to be regarded as health care providers and the
existing pressure on traditional product-centred and supply roles of the pharmacy. Dispensing
remains the core activity of the community pharmacist, and they stated to spend most of
their time on logistics and various management and organisational tasks (Chapter 4.2).3,36
Furthermore, there are many professional tasks, such as a final check of prescriptions and
clinical risk management, which are time-consuming and mandatory for Dutch pharmacists.
Some pharmacists may feel comfortable with sticking to these more familiar tasks instead
of delivering cognitive pharmacy services (CPS).37 This could be due to their educational
background in exact sciences, whereas training on patient-centred communication and
performing one-on-one patient consultations has only been adopted in the last decade.
Therefore, removing familiar tasks from the community pharmacy not necessarily lead to an
equivalent increase in time spent on CPS. Our focus group study showed that pharmacists
were nervous to perform their first home visit, but when it turned out to be a useful
intervention their attitude changed (Chapter 4.2). They saw the relevance of performing
the visit, enjoyed doing it and turned into champions endorsing the intervention. However,
additional actions are required because without the external drive of participating in a research
project they quickly fell back into their old daily routine. Therefore, community pharmacists
should actively focus on their desirable role as a health care provider or they risk falling
into default habits of pharmacy management. A next step could be the further integration
of pharmaceutical care and physician care. A hybrid form were community pharmacists are
partly working next to the physician’s office or within hospitals stimulates collaboration and
integration. Furthermore, this provides pharmacists with the dedicated time to perform their
pharmaceutical care tasks and might improve the overall opinion on pharmacists’ role as
being health care providers instead of sole dispensers of medication.
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Restructuring tasks: dual management and clustering
Deploying a pharmaceutical business administrator (PBA, in Dutch: farmakundige), can
relieve community pharmacists from their long list of managerial and organisational tasks.
Pharmacists are not primarily educated as managers, whereas a PBA is trained in operational
management and can provide pharmacists with feedback on the pharmacy’s accounting.
PBAs will enable pharmacists to focus more on the provision of pharmaceutical care, such
as adequate coaching of patients at the pharmacy counter, supporting pharmacy technicians
with their patient consultations and additional interventions such as medication reviews,
post-discharge counselling and home visits. Furthermore, because health care increases in
complexity, and pharmaceutical care and guidelines evolve rapidly it becomes more difficult
to stay up-to-date in all fields. Therefore, pharmacists could divide their tasks and appoint a
single pharmacist dedicated to clinical tasks.38 Another option is to specialize on a specific
population, e.g. children or geriatric patients, or specific diseases, e.g. HIV or cardiovascular
diseases. The same goes for a small local cooperation of pharmacies where pharmacists could
work together to meet their goals in engaging in clinical activities.This not only saves time, it
also boosts the overall quality of the provided pharmaceutical care. Finally, collaboration with
homecare workers can be valuable as they can play a role in early recognition of drug-related
problems or monitor the follow-up of a pharmaceutical care intervention, e.g. a home visit.23

Financial challenges
A reimbursement fee by health insurers was identified as a major facilitator to adopt
post-discharge community pharmacist home visits as usual care (Chapter 4.2). To date, the
remuneration system in the Netherlands is mainly aimed at reimbursing dispensing services
and not designed to encourage pharmacists to provide cognitive pharmacy services.This makes
community pharmacists the only health care professionals who are not primarily rewarded
for delivering care.34 The major argument of health insurance companies not to reimburse
pharmaceutical care interventions, is the absence of evidence on clinical outcomes such as
decreases in mortality or hospital readmissions. Hence, the provision of follow-up education
and patient counselling, the majority of post-discharge recommendations (Chapter 4.1),
tends to be seen as usual pharmacy care instead of an innovative post-discharge transitional
care program. Although not all DRPs have an equal level of clinical impact, the extent of
overall identified problems indicates that harm is still likely to occur on a regular basis if
they are not adequately addressed.39 The examples presented in Chapter 4.1 illustrate this.
Furthermore, an increase in patient satisfaction or quality of life and a reduction in health
complaints, e.g. pain or obstipation, might be more indicative for their wellbeing and the
quality of delivered pharmaceutical care than clinical outcomes. Finally, the aforementioned
patient-reported outcomes are also embedded in the definition of pharmaceutical care.40
The fee-for-service system by the Dutch Healthcare authority (Nederlandse Zorgautoriteit,
NZa) provides only marginal additional reimbursement fees for a limited number of patientcentred services, such as medication reviews.41 However, the level of those fees differs per
health insurance company and, in general, community pharmacists are only allowed to
offer these services to a limited number and specific types of patients. The NZa has also
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defined “pharmaceutical discharge counselling” as a reimbursable service.41 The definition
of this service comprises several aspects: (1) composing an up-to-date discharge medication
overview, (2) providing patient discharge regimen counselling and (3) transfer of discharge
information to primary care providers.41 However, the level of this fee is limited and is only
remunerated to a single health care provider which hampers multidisciplinary collaboration
across health care settings.
These remuneration barriers raise the question whether an adequate fee will be provided
for providing post-discharge transitional care in the near future. However, policymakers
and health insurance companies need to underline the relevance of increased focus on
pharmaceutical care in community pharmacy practice. Moreover, the same parties emphasize
the importance of shifting health care activities as much as possible to primary care
organisations. Now is the time that they collaborate with pharmacists to generate evidence for
the effectiveness of pharmaceutical care and develop programs feasible for everyday practice.
Efforts need to be increased to reimburse pharmaceutical care at hospital discharge as a
whole with a fixed amount and paid to all involved health care providers. Multidisciplinary
agreements on pharmaceutical care at discharge could seamlessly match these principles.

From strengths and limitations to future
research
The studies presented in this thesis were all conducted in everyday pharmacy practice
(Chapter 2 and 4). An important advantage of this pragmatic approach is that no strict patient
selection has been applied. In more explanatory studies only patients with the highest risk of
the unfavourable outcome are included. Enrolling all participants with a specific condition,
e.g. presenting a discharge prescription in the community pharmacy, allowed us to gain more
insight into the intervention under “real-world” conditions.42 This is further reinforced in
the observational study by its substantial sample size and the inclusion of a wide variety
of community pharmacies with discharge prescriptions from various hospitals and hospital
wards (Chapter 2). Dutch community pharmacies are easily accessible for patients and are
generally the first primary care provider visited by patients post-discharge to collect their
discharge prescriptions. We showed that they are an essential link in establishing continuity
of pharmaceutical care and the data presented in this thesis therefore provides important
insights in real-life (drug-related) problems. Furthermore, the complete processing of hospital
discharge information in the primary care setting was studied by us instead of focusing
on a specific part of transitional care. This combination resulted in a rich overview of the
nature of all (drug-related) problems at readmission to primary care. Although the clinical
significance of the encountered (drug-related) problems were not evaluated by us, a recent
review shows that a considerable percentage of medication discrepancies were clinically
relevant.43 Furthermore, all identified problems needed to be addressed as they resulted in
a lack of clarity either for the patient or for the pharmacist, which illustrates the relevance
of this study to clinical community pharmacy practice. Finally, another advantage of the
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pragmatic approach is the flexibility in deploying the intervention. This was especially useful
as it allowed us to identify barriers and facilitators for adoption of the multifaceted complex
HomeCoMe program in everyday pharmacy practice.
The HomeCoMe program resulted in more and different DRPs when compared to the
observational study conducted within community pharmacies (Chapter 2).The HomeCoMe
program, more frequently identified DRPs caused by patients experiencing side effects or
compliance issues, whereas the observational study mainly resulted in administrative and
medication regimen issues. This underpins the necessity for performing a rigorous patientcentred post-discharge follow-up as it reveals DRPs relevant to the patient. Additionally, the
in-hospital activities likely resolved the administrative and medication regimen issues. The
HomeCoMe study did not assess clinical outcomes such as mortality or hospital readmissions.
However, the effect of pharmaceutical care interventions in general on these outcomes
is difficult to measure due to the complexity of these interventions. The interventions
within the HomeCoMe program focused on helping patients to understand their drug
regimen, to adhere to their medication regimen and to reduce adverse drug reactions. These
interventions are very relevant from a patient perspective, but not necessarily impact short
term mortality. Furthermore, DRPs frequently cause inconvenience to patients and may
negatively affect long-term health outcomes, even if they do not result in increased medical
care utilisation in the short run.44 For instance, decreasing the medication-burden benefits
an individual patients’ quality of life whereas another patients’ future hospital readmission
might be prevented by counselling him on the relevance of adherence. Clustering these
tailored interventions for individual patients might result in no overall significant effect
on clinical outcomes. However, a recently published prospective cohort study showed that
a community-based pharmacy team aimed at patients at high risk for readmission could
actually decrease hospital readmissions up to 180 days post-discharge.45 In general, these
effects might therefore only be detected in large studies with sufficient power that include a
high-risk population.
An important strength endorsing the work in this thesis, was the three-phased strategy
to analyse the HomeCoMe program; (1) evaluating where in the transition from hospital
to home DRPs were identified and solved, (2) elucidating crucial factors for community
pharmacists to adopt the program and (3) assessing patient-pharmacist communication
to explore the topics discussed during the home visit to provide more insight on the
pharmacist home visit (Chapter 4). Finally, the HomeCoMe program capitalised on the
existing collaboration between a single hospital and all community pharmacies in one city
and expanded this by structuring the communication pathways within and between these
health care settings. This optimal local infrastructure provided less barriers to implement the
program and illustrated the possibilities of integrating in-hospital transitional care activities
with post-discharge follow-up and monitoring. Furthermore, intensive monitoring and
support during the trial optimised protocol fidelity, data completeness and smoothened
study progress. Finally, the generalisability of study results was addressed by utilising existing
frameworks and categorisation tools (e.g. Greenhalgh, D.O.C.U.M.E.N.T.).46,47
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Recommendations for future research
First, to build a stronger body of evidence, a standardised set of outcomes for transitional
pharmaceutical care interventions should be developed. Developing this set increases the
possibilities of comparing the results of trials. Furthermore, the current focus of policymakers
and payers is on clinical outcomes such as mortality and 30-day hospital readmission.
However, these outcomes may be influenced by many other patient-, prescriber- or diseaserelated factors rather than by a pharmaceutical care intervention.48 Therefore, researchers and
policymakers should agree on defining process, intermediate and patient reported outcome
measures (PROMS) relevant for pharmaceutical care. Such a set of outcomes represents the
minimum that should be measured and reported in all clinical trials studying the effectiveness
of transitional pharmaceutical care interventions.49
Second, it remains unclear which patients benefit most from an intervention at readmission
to primary care. For instance, using a strict cut-off for defining polypharmacy patients may
be of limited value for predicting a potential risk for occurrence of DRPs.50 Furthermore, it
can be questioned whether excluding specific patients from receiving transitional care is the
right way at all. It might be more effective to tailor transitional care interventions to patients’
individual needs and adapt the profoundness of the follow-up interventions accordingly.
Future research should therefore focus on identifying patient-specific risk factors to frame
the interventions surrounding hospitalization.
Third, in order to facilitate the integration and the sustainability of community pharmacists’
interventions at readmission to primary care in health care systems, a demonstration of
their cost-effectiveness would be beneficial.51 This economic evaluation leads to providing
information about the value for money of a health care program and plays an important role
in informing resource allocation decisions. The cost-effectiveness of professional pharmacy
services to improve treatment outcomes of individual patients and to enhance medicine
safety is difficult to assess and has not been studied yet. Therefore, there is a definite need to
increase insight in the cost-effectiveness to facilitate the decision of stakeholders.52
Fourth and finally, the results of this thesis indicate that gaps in patients’ knowledge on
their medication is the major issue at time of readmission to primary care. Moreover, the
studies presented in this thesis illustrate that solely providing information at discharge is not
sufficient, warranting post-discharge follow-up. With rising numbers of hospital admissions
there is clear need to identify the most efficient way of improving patients’ knowledge. On
the other hand, the barriers to standard implementation of the labour-intensive home visits
within community pharmacy practice are also evident (Chapter 4.2).Therefore, there is a need
to investigate the role of other members of the pharmacy staff, such as pharmacy technicians.
Future research should focus on various ways of educating patients at the transition from
hospital to home, e.g. telephone calls versus home visits versus written information, and
whether the provided information is properly internalized or that reiteration is warranted.
Such research may also clarify which patients can receive counselling from other (pharmacy)
professionals such as technicians or nurses.
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Conclusion
The research presented in this thesis has enriched our understanding of the complexity of
care transitions by disentangling the (drug-related) problems associated with discontinuity
of care. This thesis demonstrates that there are ample opportunities at all transition points to
improve patients’ medication safety (Figure 1). This starts immediately at hospital admission
by actively involving the patient and informing the general practitioner and community
pharmacist timely. Hospital discharge should be a structured process and all relevant
medication-related information should be transferred to primary care. Furthermore, the
community pharmacist plays a major role at readmission to primary care and collaboration
with their in-hospital counterparts is crucial to solve drug-related problems. It is evident
that establishing continuity of care is a multidisciplinary effort and it is time that all involved
health care providers accept this challenge.

Mr. Simons revisited in the ideal situation
The community pharmacist and general practitioner are informed of the hospital admission of Mr. Simons.
Upon admission, the community pharmacist digitally checks and approves the medication reconciliation
performed by the pharmacy technician of the hospital pharmacy. Concurrently, details on Mr. Simons
hospitalization and the expected discharge date are already shared with the primary care providers. On the
day of discharge, the hospital pharmacy communicates to both the general practitioner and the pharmacy at
what time Mr. Simons is expected to be home. According to a structured discharge protocol the outpatient
pharmacy technician informs Mr. Simons and his wife on his new medication regimen and importantly,
which ones to discontinue. The consult fits in with the regular discharge process of the specialist and nurse
which enabled Mr. Simons to ask all his questions. The outpatient pharmacist asks Mr. Simons which
medication is out of stock and provides only those and his new medication. Finally, they provide him with
a paper version of his new regimen which is also digitally transferred to his GP and community pharmacist.
As a result, all health care providers and Mr. and Mrs. Simons are aware of which medication has been
changed and for what reason.
The next day, the community pharmacist contacts Mr. Simons as he is identified at high-risk for potential
drug-related problems. Therefore, the pharmacist calls to schedule a home visit. During the home visit, the
pharmacist provides Mr. Simons and his wife with practical tips to adhere to his regimen, verifies their
knowledge and repeats the hospital discharge information. The pharmacist records his interventions on his
tablet and communicates them directly with Mr. Simons’ GP. The GP assesses his recommendations on a
regular basis and communicates his conclusions directly with the pharmacist. As Mr. Simons is now at risk for
hospital readmission or clinical deterioration, both the pharmacist and GP perform regular follow-up checks.
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Samenvatting

SUMMARY
Care transitions are commonplace in everyday health care practice. Receiving care in
multiple settings often means that patients obtain medication from different prescribers.
Unfortunately, medication information is often poorly documented and poorly transferred
to the next health care provider at hospital discharge and unaccompanied by adequate patient
counselling. This suboptimal transition from the hospital to home introduces the risk on
drug-related problems (DRPs). These problems jeopardise patients’ safety and can have
serious consequences such as an unplanned hospital readmission.
The focus of this thesis is on the period shortly after discharge; patients’ readmission to
primary care. Patients and their carers frequently feel unprepared to resume self-management
after hospital discharge. Post-discharge evaluation of patients’ medication is necessary
since patients could resume old and incorrect medication routines and new drug-related
problems may arise. As community pharmacists are transforming from traditional medication
compounding and dispensing towards patient education and counselling, their role in
ensuring medication safety can be crucial by bridging the gap between the hospital and
primary care. Therefore, the objective of this thesis was to disentangle the problems with
continuity of care at time of readmission to primary care and to investigate the role of the
community pharmacist within this process.
In Chapter 2 we studied the problems that community pharmacists experienced with
continuity of care at readmission to primary care.These problems were defined as medication
discrepancies, administrative problems and the necessity for patient education. We evaluated
hospital discharge prescriptions presented to Dutch community pharmacies with the help of
structured checklists. In forty-four pharmacies checklists were completed for 403 patients.
The results showed that most discharge prescriptions (92 %) led to one or more problems
with a total of 1154 problems (mean 2.9 ± 2.0). Thirty-one percent of these problems
(n = 356) were medication discrepancies and resulted mainly from missing pre-admission
medication and dose regimen changes on the discharge prescription. Next, administrative
problems accounted for 34 % (n = 392) of the problems and originated mainly from
prescription incompleteness or supply issues. Finally, patients’ lack of medication knowledge
post-discharge was illustrated by the high need for patient education (34 %, n = 406). We
concluded that, despite extensive efforts of improving care transitions, community pharmacists
are still confronted with numerous problems due to inadequate documentation at discharge.
Our results can contribute to a more tailored approach in future post-discharge pharmacy
interventions.
Although not all problems would have had serious clinical impact, the extent of these
problems indicates that harm is still likely to occur if these problems are not properly
addressed. Therefore, in Chapter 3 we describe the development of a new intervention to
bridge the gap between hospital and primary care; the Home-based Community pharmacistled Medication management (HomeCoMe) program. The main component of this program
is a post-discharge home visit by patients’ own community pharmacist. First, Chapter 3.1
systematically evaluated the existing evidence in literature and unravelled components of
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pharmacist interventions deployed within continuity of care programs that improved clinical
outcomes. A total of 30 studies met the inclusion criteria. Our model to categorize and
cluster components of pharmacist interventions was inconclusive as the average number
of components deployed, stages of hospitalization covered and intervention targets were all
equally distributed between effective and ineffective studies. However, study heterogeneity
enabled us to perform a best evidence synthesis to elucidate effective components of
pharmacist interventions. For isolated post-discharge intervention programs the evidence
tended to favour studies with closer collaborating with nurses and tailoring interventions
to individual patients’ need. For multifaceted intervention programs, we concluded that
performing medication reconciliation alone is insufficient in reducing post-discharge clinical
outcomes and should be combined with active patient involvement at admission and a
clinical medication review during hospitalization. Additionally, physicians should collaborate
with pharmacists and those pharmacists should be integrated across health care settings and
provided with patients’ clinical background and previous hospital experience.
Next, in Chapter 3.2 we utilized this evidence to formulate a three-phase approach to
structurally address post-discharge DRPs: the HomeCoMe program. First, hospitals need
to transfer up-to-date medication information to community pharmacists. Second, the key
phase of this approach consists of adequate follow-up at the patients’ home during a visit from
their community pharmacist. Pharmacists need to apply their clinical and communication
skills during the home visit to identify and analyze possible DRPs. Finally, to prevent and
solve the identified DRPs, a close collaboration within the primary care setting between
pharmacists and general practitioners is of utmost importance. It is expected that such an
approach results in improved quality of care and improved patient safety.
In Chapter 4 we describe the evaluation of the developed HomeCoMe program in three
ways.
First, we conducted a prospective follow-up study in a general hospital and all affiliated
community pharmacies in Almere, the Netherlands, to evaluate whether the collaboration
between hospital and community pharmacists reduces the number of DRPs after hospital
discharge (Chapter 4.1). A total of 745 DRPs were identified in 152 patients (4.9 ± 2.2 per
patient, range = 0–11) who received the complete program from hospital admission to the
pharmacist home visit at readmission to primary care. The results showed that the need for
additional “Education or information” (36.1 %) and “Compliance” (16.4 %) issues were the
most common types of DRPs. The identified DRPs led to a total of 928 recommendations
(6.1 ± 3.0 per patient, range = 1–19) to solve the DRP.The majority of DRPs were identified
(83.6 %, n = 623) and solved (91.6 %, n = 682) by the community pharmacist during the home
visit. Furthermore, 52.5 % (n = 64) of the DRPs identified during hospitalization were solved
during the post-discharge home visit. These results led to our conclusion that collaboration
between hospital and community pharmacists from hospital admission to readmission to
primary care is crucial to establish continuity of care. Furthermore, we concluded that a postdischarge community pharmacist home visit is a valuable addition to in-hospital transitional
care to identify and solve drug-related problems.
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Second, we address possible further implementation of the HomeCoMe program.
Introducing this intervention as usual pharmaceutical care can be challenging since home
visits are relatively new for pharmacists. Therefore, in Chapter 4.2 we explored barriers and
facilitators that may influence community pharmacists’ adoption of the home visit in daily
clinical practice. We conducted a mixed methods study using focus groups and an online
survey with all community pharmacists who had recently performed home visits. The major
barriers and facilitators identified during four focus groups were presented to all participants
in a scoring list to rank for relevance and feasibility in daily practice. Most of these barriers
and facilitators were perceived as both relevant and feasible by the responding pharmacists.
Three items scored high on relevance, but low on feasibility; the necessity of dedicated
time for performing pharmaceutical care, implementing the home visit in pharmacists’ daily
routine and an adequate reimbursement fee for the home visit. We concluded that these,
partly interrelated, barriers are the key to successful implementation of the post-discharge
home visit.
In the third evaluation, described in Chapter 4.3, assessed the patient-pharmacist
communication during the post-discharge home visit by exploring the distribution of
discussed topics as well as the initiator of a specific topic. The community pharmacists used a
semi-structured protocol to conduct the home visit and audio-recorded the consultation. In
this qualitative study, we included 60 audio-recordings for analysis and coded 2450 themes.
Protocolled issues regarding the administration and use of medication, e.g. regimen and actual
drug-taking issues, knowledge gaps regarding their medication and patients’ health were
discussed most frequently, followed by medication logistics and medication effectiveness.
Patients’ beliefs about their medication and adherence were less frequently discussed. The
pharmacist initiated the majority of these topics. Additional non-protocolled topics were
scarce and consisted mainly of patient-initiated dissatisfaction regarding the community
pharmacy or health insurers. From these results we concluded that community pharmacists
most frequently initiated practical issues, but experienced more difficulties in addressing
patients’ medication beliefs. Discussing these beliefs might be easier by increasing patient
engagement in the consultation and providing training programs for pharmacists.
In Chapter 5 we put the results in broader perspective by focusing on recommendations
for improvement of the continuity of pharmaceutical care at readmission to primary care
in daily practice and for future research. This starts immediately at hospital admission by
actively involving the patient and communicating his hospitalization and preliminary time
of discharge with the general practitioner and community pharmacist. At hospital discharge
the focus should be shifted towards transitioning the patient to primary care which implies
an active role from the in-hospital health care providers. Hospital discharge should be a
structured process and all relevant medication-related information should be transferred
to primary care. Furthermore, the patient should be counselled at discharge as well as at
readmission to primary care. A close collaboration with nurses, using the potential of the
outpatient pharmacy and improving the communication skills of the community pharmacist
are important aspects to consider. Routine implementation of a post-discharge home
visit has important implications for everyday community pharmacy practice warranting a
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reprioritization of pharmacists’ daily routine. By restructuring their tasks, e.g. giving up
logistic and management activities, they could save time and also boost the overall quality
of the provided pharmaceutical care. Finally, the challenges associated with the lack of a
reimbursement fee for community pharmacist home visits and pharmaceutical care in
general are addressed.
Recommendations for future research included developing a standardized outcome set
for transitional pharmaceutical care interventions, identifying patient-specific risk-factors for
harm during care transitions, evaluating the cost-effectiveness of transitional pharmaceutical
care interventions and investigating other ways of educating patients at the transition from
hospital to home.
Overall, we conclude that community pharmacists play an important role at readmission
to primary care and collaboration with their in-hospital counterparts is crucial to solve
drug-related problems. It is evident that establishing continuity of care is a multidisciplinary
effort and it is time that all involved healthcare providers accept this challenge.
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In de huidige gezondheidszorg ontvangen patiënten vaak zorg van verschillende zorgverleners,
bijvoorbeeld de huisarts (eerstelijns zorg) en de specialist in het ziekenhuis (tweedelijns zorg).
Wanneer een patiënt die geneesmiddelen gebruikt in het ziekenhuis opgenomen wordt,
brengt dit vaak de betrokkenheid van verschillende voorschrijvers met zich mee. Na ontslag
uit het ziekenhuis ontstaan hierdoor vaak zogenoemde geneesmiddelgerelateerde problemen.
Informatie over het geneesmiddelengebruik van de patiënt wordt bij het ontslag uit het
ziekenhuis namelijk vaak onvolledig overgedragen naar de eerstelijnszorgverleners. Daarnaast
wordt de patiënt niet altijd goed geïnformeerd over de veranderingen van zijn geneesmiddelen,
zoals bijvoorbeeld over aanpassingen in de dosering of nieuwe geneesmiddelen. De ontstane
geneesmiddelgerelateerde problemen kunnen de patiëntveiligheid in gevaar brengen. Ze
kunnen bijvoorbeeld resulteren in een ongeplande heropname in het ziekenhuis of andere
gezondheidsschade voor de patiënt. Zo ervaart een op de vijf patiënten binnen drie weken
na ontslag een bijwerking van een geneesmiddel.
De focus van de studies beschreven in dit proefschrift ligt op de periode direct na
het ontslag uit het ziekenhuis. We noemen dit de heropname in de eerste lijn. Patiënten,
maar ook hun mantelzorgers, voelen zich vaak onvoorbereid voor de thuiskomst. Tijdens
de ziekenhuisopname nemen de zorgverleners in het ziekenhuis de zorg voor de patiënt
op zich. Het moment van ontslag betekent dat zij zelf de regie over hun gezondheid
en geneesmiddelen weer moeten overnemen. Het is daarom van belang om kort na het
ontslag uit het ziekenhuis het geneesmiddelengebruik met de patiënt te evalueren om
onduidelijkheden over bijvoorbeeld hun nieuwe geneesmiddelenschema weg te nemen.
Van oudsher hadden openbaar apothekers als hoofdtaak het bereiden en verstrekken van
geneesmiddelen. Tegenwoordig zijn zij echter meer en meer betrokken bij het begeleiden
van patiënten met betrekking tot hun geneesmiddelengebruik. Deze andere rol kan cruciaal
zijn bij het garanderen van de medicatieveiligheid gedurende en na de overgang van het
ziekenhuis naar huis. Daarom is het doel van dit proefschrift om de problemen die optreden
bij de heropname in de eerste lijn te ontrafelen en om de rol van de openbaar apotheker
hierin te onderzoeken.
In Hoofdstuk 2 zijn de problemen onderzocht die de openbaar apotheker ervoer op
het moment van heropname in de eerste lijn van zijn patiënten. Hiervoor zijn recepten
die in de openbare apotheek werden aangeboden door recent uit het ziekenhuis ontslagen
patiënten geëvalueerd. De ervaren problemen in deze ontslagrecepten zijn onderverdeeld
in drie categorieën: (1) medicatiediscrepanties, oftewel alle onduidelijkheden die ontstaan
door verschillen tussen het medicatiedossier van de apotheek van voor de ziekenhuisopname
en het aangeboden ontslagrecept, (2) administratieve problemen en (3) de noodzaak tot het
informeren of begeleiden van de patiënt. In 44 apotheken zijn voor 403 patiënten checklists
ingevuld. Bijna alle ontslagrecepten (92 %) leidden tot een of meer problemen (gemiddeld
2,9 ± 2,0 problemen per ontslagrecept). Medicatiediscrepanties waren verantwoordelijk
voor 31 % hiervan en werden veelal veroorzaakt doordat er geneesmiddelen van voor de
ziekenhuisopname misten op het ontslagrecept of door onduidelijkheden als gevolg van een
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wijziging in het doseerregime. Vervolgens had 34 % van de problemen een administratieve
achtergrond, vooral veroorzaakt door onvolledigheid van het recept of een voorraadprobleem.
Als laatste werd geconstateerd dat de patiënt vaak informatie mist en daarom was aanvullend
informeren of begeleiden nodig (34 %). Vanuit deze resultaten werd geconcludeerd dat,
ondanks vele pogingen om de overgang vanuit het ziekenhuis naar huis te verbeteren, de
openbaar apothekers nog steeds veelvuldig worden geconfronteerd met problemen door
onvolledige informatie vanuit het ziekenhuis. Deze resultaten kunnen bovendien bijdragen
aan een toekomstige “apotheekinterventie-op-maat” na ontslag uit het ziekenhuis.
Om deze problemen aan te pakken wordt in Hoofdstuk 3 de ontwikkeling van een
nieuwe interventie beschreven die de overgang van ziekenhuis naar huis moet faciliteren.
Het zogenoemde Home-based Community pharmacist-led Medication management (HomeCoMe)
programma. Het belangrijkste onderdeel van dit programma is het uitvoeren van een
huisbezoek aan de patiënt door de openbaar apotheker na ontslag uit het ziekenhuis.
Allereerst is een systematisch literatuuronderzoek uitgevoerd naar de verschillende
onderdelen van apothekersinterventies tijdens en na ziekenhuisopname die klinische
uitkomstmaten, zoals bijvoorbeeld een heropname of sterfte, significant verbeteren
(Hoofdstuk 3.1). In totaal voldeden 30 studies aan de gestelde inclusiecriteria en met behulp
van het apothekersinterventiemodel werden de verschillende onderdelen van de interventies
gecategoriseerd. Doordat de geïncludeerde studies fors van elkaar verschilden, onder andere
in type patiënten en interventie, was het mogelijk om een best-evidence synthese uit te voeren.
Dit gaf de volgende resultaten. Een op zichzelf staande interventie na ontslag, bijvoorbeeld
een huisbezoek, is waarschijnlijk het meest effectief als er wordt samengewerkt tussen
een apotheker en een verpleegkundige. Daarnaast moet de interventie aansluiten bij de
behoeftes van de patiënt. Voor de complexe samengestelde interventies werd geconcludeerd
dat alleen het uitvoeren van medicatiereconciliatie (het verkrijgen van een volledig
medicatieoverzicht) onvoldoende is. Om effectief te zijn dient dit te worden gecombineerd
met actieve betrokkenheid van de patiënt op het moment van ziekenhuisopname en een
medicatiebeoordeling gedurende de ziekenhuisopname. Daarnaast is de samenwerking
tussen artsen en apothekers van belang. Bovendien dienen apothekers in het gehele proces
van de ziekenhuisopname te worden geïntegreerd en volledig te worden geïnformeerd over
de klinische achtergrond van de patiënt.
Vervolgens is deze informatie in Hoofdstuk 3.2 gebruikt om het HomeCoMe
programma te ontwikkelen. HomeCoMe heeft als doel om geneesmiddelgerelateerde
problemen na ontslag uit het ziekenhuis structureel aan te pakken en bestaat uit drie fases. Als
eerste moeten ziekenhuizen de volledig bijgewerkte geneesmiddeleninformatie bij ontslag
direct overdragen aan de openbare apotheek. Als tweede volgt het belangrijkste onderdeel
van HomeCoMe: een passend vervolg in de eerste lijn bij de patiënt thuis. De openbaar
apotheker voert een huisbezoek uit om mogelijke geneesmiddelgerelateerde problemen te
identificeren en op te lossen door onder andere aanvullende uitleg te geven. Tenslotte, om
de overige geïdentificeerde problemen op te lossen, is een nauwe samenwerking in de eerste
lijn met de huisarts van groot belang. De verwachting is dat HomeCoMe op deze manier de
patiëntveiligheid na ontslag uit het ziekenhuis vergroot.
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Hoofdstuk 4 beschrijft de evaluatie van het in de praktijk brengen van het ontwikkelde
HomeCoMe programma.
Hiervoor werd een prospectieve studie uitgevoerd in een algemeen ziekenhuis en alle
openbare apotheken van Almere. Het eerste onderzoek, zoals beschreven in Hoofdstuk 4.1,
had als doel om na te gaan of de samenwerking tussen ziekenhuis- en openbaar apothekers
het aantal geneesmiddelgerelateerde problemen na het ontslag uit het ziekenhuis kan
verminderen. In totaal ontvingen 152 patiënten het volledige HomeCoMe programma
wat startte bij ziekenhuisopname en eindigde met het huisbezoek door de openbaar
apotheker bij de heropname in de eerste lijn. Er werden 745 geneesmiddelgerelateerde
problemen geïdentificeerd bij deze patiënten, een gemiddelde van 4,9 (SD ± 2,2) per
patiënt. Uit de resultaten blijkt dat de behoefte aan aanvullende voorlichting of informatie
(36,1 %) en problemen met therapietrouw (16,4 %) de meest voorkomende typen
geneesmiddelgerelateerde problemen waren. De geïdentificeerde problemen hebben tot een
totaal van 928 aanbevelingen geleid, gemiddeld 6,1 (SD ± 3,0) per patiënt, om deze op te
lossen. De meeste geneesmiddelgerelateerde problemen (83,6 %) werden geïdentificeerd en
opgelost (91,6 %) door de openbaar apotheker tijdens het huisbezoek na ontslag. Daarnaast
werd van de problemen die tijdens de ziekenhuisopname werden geïdentificeerd, 52,5 %
opgelost tijdens het huisbezoek. Deze resultaten leiden tot de conclusie dat de samenwerking
tussen apothekers van ziekenhuisopname tot heropname in de eerste lijn van cruciaal
belang is voor de continuïteit van zorg. Daarnaast is een huisbezoek door de openbaar
apotheker na ontslag een waardevolle aanvulling op de zorg tijdens de ziekenhuisopname om
geneesmiddelgerelateerde problemen te identificeren en op te lossen.
Openbaar apothekers zijn niet gewend om huisbezoeken uit te voeren. Hierdoor zal het
introduceren van HomeCoMe als standaardzorg na ontslag uit het ziekenhuis uitdagingen
met zich mee brengen. Daarom werden in Hoofdstuk 4.2 de barrières en succesfactoren
onderzocht die van invloed zijn op de implementatie van HomeCoMe in de dagelijkse
praktijk. Alle apothekers die de huisbezoeken hadden uitgevoerd en nog werkzaam waren in
Almere hebben deelgenomen aan een van vier focusgroepen. De belangrijkste barrières en
succesfactoren die genoemd werden tijdens deze focusgroepen, zijn vervolgens middels een
korte vragenlijst opnieuw aan alle deelnemers voorgelegd ter beoordeling op relevantie en
haalbaarheid in de dagelijkse praktijk. De apothekers beoordeelden de meeste barrières en
succesfactoren zowel relevant als haalbaar. Drie items scoorden echter hoog op relevantie,
maar laag op haalbaarheid: (1) beschikbare tijd voor het uitvoeren van farmaceutische
patiëntenzorg, (2) de huisbezoeken dusdanig geschikt maken zodat ze passen in de dagelijkse
routine van apothekers en (3) een reële vergoeding voor de apotheker voor het huisbezoek.
Deze drie barrières zijn deels aan elkaar gelinkt en vormen de sleutel tot de succesvolle
implementatie van HomeCoMe.
In de derde evaluatie, beschreven in Hoofdstuk 4.3, is de communicatie tussen patiënt
en apotheker onderzocht door de balans tussen de verschillende besproken onderwerpen
in kaart te brengen en wie voor welk onderwerp het initiatief nam. De openbaar
apothekers voerden de huisbezoeken uit met behulp van een semigestructureerd protocol
en maakten een geluidsopname van het gesprek. Voor deze kwalitatieve studie werden 60
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geluidsopnames geanalyseerd. De openbaar apothekers initieerden de meeste onderwerpen.
De geprotocolleerde onderwerpen die zij het meest bespraken met de patiënt waren: (1)
problemen over de toediening en het gebruik van geneesmiddelen, bijvoorbeeld over het
geneesmiddelenschema, (2) achtergrondinformatie over de geneesmiddelen als de patiënt
hiervan niet op de hoogte was en (3) de gezondheidsklachten van de patiënt.Vervolgens werd
de logistiek rondom de geneesmiddelen, bijvoorbeeld het aanvragen van herhaalrecepten,
en de effectiviteit van de geneesmiddelen vaak besproken. Apothekers bespraken minder
vaak de therapietrouw en de behoeftes en zorgen van de patiënt met betrekking tot zijn
geneesmiddelen. Aanvullende niet-geprotocolleerde onderwerpen waren schaars en
bestonden voornamelijk uit door de patiënt geuite ontevredenheid ten aanzien van de
apotheek of de zorgverzekeraars. Hieruit werd geconcludeerd dat apothekers meestal de
praktische problemen van de patiënt besprak, maar dat ze meer moeite ervaren met het
bespreken van de overtuigingen rondom geneesmiddelen. Meer gerichte scholing voor
apothekers in communicatieve vaardigheden zou dit kunnen verbeteren.
In Hoofdstuk 5 zijn de resultaten in breder perspectief geplaatst. Er wordt vooral ingezoomd
op aanbevelingen voor de dagelijkse praktijk, ter verbetering van de farmaceutische zorg bij
heropname in de eerste lijn. De verbeteringen zouden al moeten starten op het moment van de
ziekenhuisopname. Enerzijds door de patiënt actief te betrekken bij de opname door middel
van een opnamegesprek, en anderzijds door de opname en voorlopige ontslagdatum alvast
te communiceren met de eerste lijn.Vervolgens moet het moment van ontslag meer worden
gezien als een overdracht naar de eerste lijn. Dit vraagt een actieve rol van de zorgverleners
in het ziekenhuis om het ontslag te structureren en alle geneesmiddeleninformatie over
te dragen naar de eerste lijn. Bovendien moet de patiënt, zowel bij ontslag als bij de
heropname in de eerste lijn, worden begeleid en geïnformeerd. Een samenwerking met de
verpleegkundigen in het ziekenhuis, het gebruikmaken van de expertise van de poliklinische
apotheek en het verbeteren van de communicatievaardigheden van de openbare apotheker,
zijn drie belangrijke overwegingen ter verbetering. Een routinematige implementatie van
farmaceutische patiëntenzorg, zoals een huisbezoek na ontslag of medicatiebeoordeling,
impliceert een herinrichting van de dagelijkse praktijk van openbaar apothekers. Het
reorganiseren van taken, delegatie van taken aan andere medewerkers zoals farmakundigen
en het clusteren van activiteiten kan tijd besparen. Bovendien kunnen deze aanbevelingen
de kwaliteit van de farmaceutische zorg verbeteren. Als laatste wordt nog de uitdaging met
betrekking tot de vergoeding van farmaceutische patiëntenzorg door zorgverzekeraars
besproken.
Als aanbevelingen voor vervolgonderzoek zijn de volgende mogelijkheden genoemd: (1)
het ontwikkelen van een basis-set aan uitkomstmaten voor apothekersinterventies tijdens
en na de ziekenhuisopname, (2) het identificeren van patiëntspecifieke risicofactoren op
het optreden van problemen tijdens en na de ziekenhuisopname, (3) het evalueren van de
kosteneffectiviteit van deze interventies en (4) het onderzoeken op welke andere manieren
de patiënt optimaal begeleid en geïnformeerd kan worden.
Concluderend kan worden gesteld dat de openbaar apotheker een belangrijke rol heeft bij
de heropname in de eerste lijn in het identificeren en oplossen van geneesmiddelgerelateerde
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problemen. Hiervoor is de samenwerking tussen artsen en apothekers zowel in de eerste als
de tweede lijn cruciaal. Het inrichten van de continuïteit van zorg is een multidisciplinaire
taak en het is de hoogste tijd dat zorgverleners hun handen ineenslaan om deze uitdaging
aan te gaan.
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Dankwoord
Het is klaar! Dit proefschrift schrijven was geen doel op zich, maar het zelfstandig uitvoeren
van wetenschappelijk onderzoek wel. Daarmee mijzelf inzetten om de zorg voor de patiënten
van onze apotheek te optimaliseren. Niet achter een bureau de wereld verbeteren, maar in
de dagelijkse praktijk observeren, kritisch evalueren en gepast interveniëren. Dat diezelfde
praktijk zich kan gedragen als een jengelend kind in de supermarkt wist ik van tevoren, ik
ben er immers zelf onderdeel van. Nu stond ik echter aan de andere kant; dit keer was juist
ik degene die extra werk meebracht. Was ik het die ging vertellen dat we met zijn allen een
bepaalde richting op moesten, omdat ik dat ergens gelezen had. Natuurlijk helpt het dan
als je overtuigd bent van het doel, maar het vermarkten van je onderzoek vergt een keur
aan vaardigheden waarover ik in de beginfase maar beperkt beschikte. Bovendien was ik in
de praktijk als apotheker gewend om zelfstandig en vooral ad hoc beslissingen te nemen.
In het onderzoek daarentegen, voelde elke stap onwennig aan en kon ik maar met moeite
wennen aan de mate van afhankelijkheid van anderen. De snelle adrenaline van patiënt >
probleem > oplossing maakte daardoor plaats voor een meer geleidelijke afgifte. Het bewust
vieren van tussentijdse successen werd daarmee belangrijker, een aspect dat ik toch te vaak
wat bagatelliseerde. Dat er nu een boek ligt van mijn hand maakt me daarom extra trots. Een
boek dat er niet was gekomen zonder de hulp van velen; van korte tot meer intensievere
samenwerking, eenieder was daarin onmisbaar in de totstandkoming van dit proefschrift.
“Wat wil je dan gaan onderzoeken?”, was het eerste wat jij mij vroeg, Marcel. De vrijheid
die je me daarmee gaf was niet alleen een uiting van vertrouwen, maar zorgde er ook voor
dat ik heel bewust en volledig gemotiveerd mijn onderwerp koos. Mijn ongeduldigheid
probeerde je onbewust te beteugelen door je regelmatig in je eigen agenda te verslikken,
echter jouw gecombineerde kennis van de apotheekpraktijk én praktijkonderzoek was voor
mij van grote waarde en maakt jou uniek. Ellen, jouw persoonlijke aandacht, razendsnelle
terugkoppeling en groot oplossend vermogen zorgden ervoor dat mijn project in een
stroomversnelling geraakte toen jij aansloot als copromotor. Het is benijdenswaardig hoe
stipt, gestructureerd en attent je bent. Je opbeurende woorden motiveerden me bij een
tegenslag en de humor deelden we als alles lekker op de rit was. Ad, jouw zoektocht naar
een promovendus leidde je naar Almere en daarmee was de bijzondere driehoeksverhouding
tussen de Hogeschool Utrecht, Universiteit Utrecht en Zorggroep Almere geboren. Je had
amper ervaring met de poliklinische en openbare apotheek, maar die leemte vulde je met
kennis over implementatie en je taalgevoel. Beste Marcel, Ellen en Ad, ik prijs me gelukkig
dat jullie drieën mijn promotieteam vormden.
Farmaceutisch praktijkonderzoek leunt veelal op de vrijwillige deelname van
zorgverleners. Dat is lastig, aangezien talloze conflicterende activiteiten elke dag om hun
aandacht schreeuwen.Veel dank daarom aan diegenen die mij toch de mogelijkheid hebben
geboden om mijn onderzoek in jullie praktijk uit te voeren. Een aantal van jullie noem ik in
het bijzonder. Allereerst Rob Linde. Jij had al langere tijd een wens om een onderzoekstak in
Apotheek De Brug op te zetten. Samen met Ad vonden jullie in mij hiervoor de uitvoerende
persoon en bedacht je de detacheringconstructie. Je bent altijd geïnteresseerd geweest in
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mijn voortgang en door jouw positie binnen Zorggroep Almere kon jij deuren open laten
gaan die voor mij gesloten bleven. Dankjewel voor alles. Als tweede, mijn collega-apothekers
en apotheekassistenten van De Brug, de Zorggroep en het Flevoziekenhuis. Jullie hebben
wat mij te stellen gehad toen ik mijn plannen ontvouwde voor mijn project in Almere.
Niet alleen was ik ineens minder vaak beschikbaar op de werkvloer, ik vroeg ook nog jullie
medewerking in het uitvoeren van huisbezoeken of ondersteuning bij logistieke rompslomp.
Bedankt dat jullie zijn blijven aanhaken ondanks de drukte van alledag, voor jullie meedenken
in het oplossen van praktische problemen en jullie kritische terugkoppeling gedurende het
implementatieonderzoek. Als derde, de UPPER-apotheken die hebben meegewerkt aan het
observationele onderzoek. Jullie deelname heeft ervoor gezorgd dat we een groot aantal
ontslagrecepten hebben kunnen evalueren wat een mooi beeld heeft opgeleverd van de
huidige situatie in Nederland. Kirsten Kouwen-Lubbers, jou wil ik hierin in het bijzonder
bedanken voor je coördinerende rol in de regio Den Haag. En als laatste ben ik ook grote
dank verschuldigd aan de long- en neurologieafdeling van het Flevoziekenhuis en bovenal
de deelnemende patiënten. Zonder jullie was het HomeCoMe onderzoek in zijn geheel niet
mogelijk geweest.
Door het combineren van Almere met Utrecht, maar ook nog de hogeschool met de
universiteit was het voor mij soms lastig laveren tussen alle kenniskringen, DIMI’s, AIOclasses en journal clubs. Beste HU-lectoraatcollega’s, UPPER-collega’s, medepromovendi en
collega’s van de UU, bedankt voor alle gezelligheid, interesse en praktische hulp tussen de
vele beeldschermuren op mijn “vaste flexplek” door.
Beste Marcel Kooij (voor als ik weer een vraag had over promoveren als praktijkapotheker),
Annemiek Linn (voor de beeldvorming in het prille begin toen ik “iets met communicatie
wilde”), Clementine Stuijt en Fatma Karapinar (voor de samenwerking bij de start van het
onderzoek), Marcia Vervloet (voor je hulp bij het uiteindelijke communicatie artikel) en
Sander van den Bogert (voor de magnifieke deal bij de drukker), dankjulliewel! Bovendien
wil ik de leescommissie, Toine Egberts, Veerle Foulon, Peter de Smet, Niek de Wit en Bart
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