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SUMMARY
What is known and objective: 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. Our aim was 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 (i) the number
and type of medication discrepancies, (ii) administrative problems and (iii) the necessity for patient education.
Results and discussion: 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 29  20), divided into 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), for
example missing
reimbursement authorization forms, or supply issues (n = 150),
for example insufﬁcient pharmacy stock. The patients’ lack of
medication knowledge post-discharge was illustrated by the
high need for patient education (n = 406).
What is new and 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
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of the medication reconciliation process at all transition points,
standardized electronic transfer of all medication-related information and interdisciplinary collaboration are crucial.
WHAT IS KNOWN AND OBJECTIVE
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 healthcare professionals and inadequate
documentation and transfer of information between healthcare
providers.1–4 Medication discrepancies account for over half of the
medication errors, which in turn represent risk factors for drugrelated 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
healthcare provider and patient at discharge (Fig. 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, a
governmental law reinforces adequate medication transfer 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
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Fig. 1. Communication pathways to secure continuity of care. [Colour ﬁgure can be viewed at wileyonlinelibrary.com]
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.
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 recognized as
healthcare specialists equivalent to in-hospital specialists and
general practitioners.

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 (i) the number and type of medication discrepancies, (ii) the
number and type of administrative problems and (iii) the necessity
for patient education at admission to primary care (Table 1).
Medication discrepancies were deﬁned as any unclear difference
seen between the medications listed on the discharge prescription
and the pre-admission medication status (Fig. 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, for example dose changes
or information on medication that should be discontinued
(Table 1).
Data collection

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

© 2016 The Authors.

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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Table 1. (Sub)categories and descriptions of the problems with continuity of care used in this study
Category

Subcategory

Description

Discrepancies ‘new’

No clear indication
Contraindication/intolerance

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, for example unclear preadmission drug list, missing laboratory 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, for example
instruction how to use a newly started inhaler
Patients’ educational needs regarding their discharge medication regimen, for
example which drugs should be discontinued
Necessity for patient education that cannot be categorized otherwise

Duplication
Drug–drug interaction
Other
Discrepancies ‘change’

Dose regimen change
Dose change
Drug change
Dose form change
Other

Discrepancies ‘missing’

Continuing of home medication
Preventive therapy required

Discrepancies ‘other’

–

Administrative problems

Incomplete prescription
Supply problems
Other
Medication information

Necessity for patient education

Medication management
Other

Data analysis

Encountered problems during processing of prescriptions

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
nonparametric Mann–Whitney U-tests or Kruskal–Wallis tests
were used to compare differences between groups (e.g. age and
number of drugs post-discharge). Categorical data were compared
with Chi-square tests. P-values <005 were considered statistically
signiﬁcant. All analyses were performed using IBM SPSS 23.0 (SPSS
Inc., Chicago, IL, USA).

The majority of the discharge prescriptions (n = 372, 923%)
contained at least one problem with continuity of care. In total,
1154 problems were encountered (29  20 problems per prescription). Community pharmacies encountered more problems
per prescription compared to outpatient pharmacies (31  22 vs.
24  14, P < 005). Mean processing time, including physician
and/or patient contact if necessary, was 231 min (median 16, IQR
10–30) for prescriptions leading to a problem vs. 172 min (median
10, IQR 6–15) for prescriptions which did not (P < 005). For 543%
(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 (818%), or within the pharmacy itself when consultation of
patient or physician was considered unnecessary (e.g. an administrative problem) (182%).
A total of 356 medication discrepancies (mean of 09  11 per
prescription) and 392 administrative problems (mean 10  10)
were encountered. Additional patient education was necessary in
406 times (mean 10  10, Table 3).
Medication discrepancies were categorized in ‘new’, ‘change’,
‘missing’ and ‘other’ (Table 1 and Table 3). The subcategory ‘no
clear indication’ was the major contributor (371%) to discrepancies
concerning newly started medication (n = 89). A change in the preadmission medication was the largest category of discrepancies
(n = 139). These discrepancies mostly originated from a lack of
information concerning dose regimen changes (396%). Next,
discrepancies due to missing medication (n = 113) resulted mainly

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 50, IQR 28–50). Patients received
more drugs post-discharge compared to pre-admission
(92  46 vs. 74  49, P < 005). Prescriptions were mostly
received by fax and originated from a variety of hospitals and
wards (Table 2).

© 2016 The Authors.
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Table 2. General characteristics of processed prescriptions
Patient characteristics
Male gender, n (%)
Age, mean years (SD)
No. of drugs pre-admission, mean (SD)
No. of drugs after discharge, mean (SD)
Pharmacy type, n (%)
Community pharmacy
Outpatient pharmacy
Discharge prescription presentation, n (%)
By fax
Over the counter by patient
Over the counter by (informal) caregiver
Otherb
Hospital type, n (%)
Teaching hospital
General hospital
University hospital
Otherc
Ward type, n (%)
Internal medicined
Cardiology
Surgery
Respiratory medicine
Orthopaedics
Neurology
Othere
Unknown

189
640
74
92

DISCUSSION
(469)
(153)
(49)a
(46)a

277 (687)
126 (313)
296
55
45
7

(734)
(136)
(112)
(17)

215
161
23
4

(533)
(400)
(57)
(10)

131
69
67
39
33
32
14
18

(325)
(171)
(166)
(97)
(82)
(79)
(35)
(45)

Calculated for n = 355 (881%).
For example by e-mail.
For example categorical hospital.
d
Including gastroenterology, oncology, geriatrics and haematology.
e
Gynaecology, ENT section, psychiatry, rheumatology, revalidation and
urology.
a

b
c

from lacking information on the discontinuation of pre-admission
medication (938%). Administrative problems originated mostly
from administrative incompleteness (451%), for example missing
reimbursement authorization forms, or pharmacy supply problems (383%). 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, 601%) and medication management (n = 151, 372%).
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
(646% vs. 519%, P < 005).
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 24  16 to 33  23
with increased number of prescribed drugs post-discharge
(P = 0002). Cardiology and respiratory medicine were the wards
with the highest mean number of problems per prescription,
33  21 and 32  20, respectively.

© 2016 The Authors.

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 (29  20 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.
A previous study in the Netherlands identiﬁed a comparable
average of 29 medication-related 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 39 discrepancies per patient.34 Finally, a
Dutch study performed before the introduction of the law on
transferring medication data revealed an average of 22 discrepancies per patient.29 The lower number of discrepancies found in
the current study (09  11) 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 postdischarge 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
encountered fewer problems than the community pharmacies.
This could either be due to outpatient pharmacies having access to
additional hospital-based data (e.g. laboratory 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
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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 (371)

Contraindication/intolerance

13 (146)

Duplication

13 (146)

Drug–drug interaction

11 (124)

Other

19 (213)

Dose regimen change

55 (396)

Dose change

44 (317)

Drug change

20 (144)

Dose form change

13 (94)

Discrepancies
‘change’ (n = 139)

Other

Discrepancies
‘missing’ (n = 113)

Continuing of home medication

Preventive therapy required

7 (50)

106 (938)

7 (62)

Discrepancies
‘other’ (n = 15)

–

Administrative
problems (n = 392)

Incomplete prescription

177 (452)

Supply problems

150 (383)

Other

Necessity for patient
education (n = 406)

65 (166)

Medication information

244 (601)

Medication management

151 (372)

Other

© 2016 The Authors.

15 (100)

11 (27)

Example

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.
Celecoxib was prescribed for a 74-year-old female with known angina
pectoris.
Pre-admission, a 81-year-old male already used zolpidem.
Temazepam was initiated on the discharge prescription.
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.
Both amlodipine 5 and 10 mg 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.
An 85-year-old female used 300 mg of gabapentin three times a day
before admission. The discharge prescription was 300 mg six times a
day. It was not clear whether the dose was purposely increased.
Pre-admission, a patient (male, 61 years) already used olmesartan
20 mg, on the discharge prescription from the cardiology ward
olmesartan 40 mg was prescribed. It was unclear which one should
be continued.
A 84-year-old male used pantoprazole at home, and esomeprazole
was prescribed on the discharge prescription. Reasons for adaptation
were unclear.
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.
Pre-admission, a 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.
Pre-admission, a 59-year-old female used 4 mg of perindopril once
daily and 50 mg 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.
The discharge prescription for a 77-year-old male contained
oxycodone IR 5 mg six 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 postdischarge.
Ticagrelor was prescribed for a 61-year-old male. For this drug, a
reimbursement authorization form was needed; however, this form
was not provided with the discharge prescription.
Imatinib 400 mg once daily was prescribed on the discharge
prescription for a 80-year-old female which was not available in the
pharmacy at time of dispensing.
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.
A 63-year-old female was discharged with four new drugs and needed
information on the indication and user instructions.
A 63-year-old female was discharged with a changed medication
regimen; two drugs were discontinued (tolbutamide 500 mg once
daily and metoprolol SR 100 mg once daily). She was contacted to
prevent her from continuing them post-discharge.
A 55-year-old female was reﬁlling enalapril 5 mg irregularly (gaps
were found in her pre-admission medication regimen). She was
motivated by the pharmacy to be more adherent after discharge.
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Table 4. Mean number of problems with continuity of care per prescription per characteristic

Characteristic

Prescriptions
(N = 403), n (%)

Age
18–59
139 (345)
60–74
157 (390)
>75
107 (266)
Number of drugs post-dischargea
7 or less
155 (397)
8–10
107 (274)
11 or more
128 (328)
Ward typeb
Internal medicinec
131 (340)
Cardiology
69 (179)
Surgery
67 (174)
Respiratory medicine
39 (101)
Orthopaedics
33 (86)
Neurology
32 (83)
Otherd
14 (36)

Medication discrepancies,
mean (SD)

Administrative
problems, mean (SD)

Necessity for patient
education, mean (SD)

Total, mean (SD)

P-value

07 (10)
09 (11)
11 (13)

10 (11)
09 (09)
11 (10)

09 (09)
11 (10)
11 (11)

27 (16)
29 (20)
32 (25)

0002

06 (08)
09 (11)
12 (14)

08 (10)
10 (11)
10 (09)

10 (09)
10 (10)
11 (10)

24 (16)
29 (21)
33 (23)

0561

09
11
08
10
06
06
06

09
11
09
11
06
07
14

10
10
07
12
12
12
06

28
33
24
32
24
25
26

(12)
(11)
(12)
(13)
(09)
(09)
(08)

(10)
(10)
(09)
(10)
(11)
(08)
(07)

(11)
(10)
(08)
(10)
(10)
(10)
(05)

(23)
(21)
(17)
(20)
(13)
(16)
(10)

Calculated for n = 390 (968%).
Calculated for n = 385 (955%).
c
Including gastroenterology, oncology, geriatrics and haematology.
d
Gynaecology, ENT section, psychiatry, rheumatology, revalidation and urology.
a

b

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. laboratory reports)
timely and consistently to the next healthcare 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 healthcare (in-hospital and
primary care) providers involved as a problem may appear at
any reconciliation moment. Therefore, a high number of problems
post-discharge do 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 healthcare
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 healthcare practice, for instance by focusing
speciﬁcally on support from experienced pharmacy staff and
clarifying the roles and responsibilities of the healthcare providers
involved.39

© 2016 The Authors.

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.
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WHAT IS NEW AND CONCLUSION
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The structure of Dutch community pharmacies combined with the
extensive efforts of improving care transitions provided an unique
opportunity to study the frequency and nature of problems with
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