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Abstract Background Medication reconciliation has
been mandated by the Irish government at transfer of care.
Research is needed to determine the contribution of clinical
pharmacists to the process. Objective To describe the con-
tribution of emergency department based clinical pharma-
cists to admission medication reconciliation in Ireland.
Main Outcome Measure Frequency of clinical pharmacist’s
activities. Setting Two public university teaching hospitals.
Methodology Adults admitted via the accident and emer-
gency department, from a non-acute setting, reporting the
use of at least three regular prescription medications, were
eligible for inclusion. Medication reconciliation was pro-
vided by clinical pharmacists to randomly-selected patients
within 24-hours of admission. This process includes col-
lecting a gold-standard pre-admission medication list,
checking this against the admission prescription and com-
municating any changes. A discrepancy was defined as any
difference between the gold-standard pre-admission medi-
cation list and the admission prescription. Discrepancies
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were communicated to the clinician in the patient’s
healthcare record. Potentially harmful discrepancies were
also communicated verbally. Pharmacist activities and
unintentional discrepancies, both resolved and unresolved
at 48-hours were measured. Unresolved discrepancies were
confirmed verbally by the team as intentional or uninten-
tional. A reliable and validated tool was used to assess
clinical significance by medical consultants, clinical phar-
macists, community pharmacists and general practitioners.
Results In total, 134 patients, involving 1,556 medications,
were included in the survey. Over 97 % of patients
(involving 59 % of medications) experienced a medication
change on admission. Over 90 % of patients (involving
29 % of medications) warranted clinical pharmacy input to
determine whether such changes were intentional or unin-
tentional. There were 447 interventions by the clinical
pharmacist regarding apparently unintentional discrepan-
cies, a mean of 3.3 per patient. In total, 227 (50 %) inter-
ventions were accepted and discrepancies resolved. At
48-hours under half (46 %) of patients remained affected
by an unintentional unresolved discrepancy (60 % related
to omissions). Verbally communicated discrepancies were
more likely to be resolved than those not communicated
verbally (Chi-square (1) = 30.029 p < 0.05). Under half
of unintentional unresolved discrepancies (46 %) had the
potential to cause minor harm compared to 70 % of the
resolved unintentional discrepancies. None had the poten-
tial to result in severe harm. Conclusion Clinical pharma-
cists contribute positively to admission medication
reconciliation and should be engaged to deliver this service
in Ireland.

Keywords Clinical pharmacy - Hospital pharmacy -
Ireland - Medication reconciliation - Medication safety -
Patient safety - Patient admission
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Impacts on practice

e The majority of adult patients admitted to acute hos-
pital care in Ireland need to have their medication
reconciled.

e C(linical pharmacists contribute positively to patient
care by preventing unintentional non-reconciliations
which may lead to harm.

e Aligning clinical pharmacist services with the admis-
sion process facilitates timely medication reconciliation
(within 24 h of patient admission).

e This study describes a model for acute hospitals
wishing to deliver admission medication reconciliation
services.

Introduction

Pharmacists have a responsibility to optimise patient safety
during the medication use process. The vulnerability of
patients due to medication mismanagement at transfer of
care is well acknowledged [1-5]. Transfer of care occurs
when the main duty of care changes from one clinician to
another, for example when a patient is admitted to or dis-
charged from hospital. A systematic review identified that
one-third of patients experienced a medication history error
on admission and over half of these errors were clinically
significant [6]. There is evidence that this problem also exists
in the Irish setting: on discharge, medication non-reconcil-
iation was identified in 50 % of patients [7]. Non-reconcil-
iations originating at admission frequently occurred due to
the omission of a pre-admission medication but also occur-
red due to lapses in communication or documentation about
changes made to a patient’s longstanding pre-admission
medication. A challenge to medication reconciliation is
identifying which medication the patient was actually using
before they were admitted to hospital, as opposed to those
medications prescribed or dispensed for the patient. This list,
known as the gold standard pre-admission medication list
(GSPAML), takes time and effort to collate [8].
Medication reconciliation is widely recognized and
mandated nationally and internationally as a tool for the
prevention of medication misuse and consequent patient
harm at points of transfer of care [9-11]. In the UK,
comprehensive guidance clearly describes the admission
medication reconciliation process. A series of three steps
are outlined; namely, collecting, checking and communi-
cating [12]. Each of these steps is comprised of several
tasks. Some of these can be time-consuming and resource
intensive and all are yet to be formally standardized in the
Irish setting. In the UK, it is also recommended that the
role of providing admission medication reconciliation be

assigned to the pharmacy profession [11]. This recom-
mendation is supported by evidence of the competency of
the clinical pharmacist to elicit the most accurate medica-
tion history on admission compared to other professionals
(nurses, doctors, pharmaceutical technicians) who also
routinely perform this function [13-15]; and the cost
effectiveness of employing clinical pharmacists for this
purpose [16]. There is also evidence that improved patient
outcomes result when medication reconciliation forms part
of a standardized inpatient clinical pharmacy service.
A randomized controlled trial in Sweden showed a reduc-
tion of 49 and 80 % respectively in emergency department
visits and drug-related re-admission rates in the group of
patients who had received a comprehensive clinical phar-
macist service compared to those who had not [17].
A pharmacist led integrated medicines management service,
including medication reconciliation at admission and dis-
charge and inpatient monitoring and counseling, resulted in a
significant improvement in the quality of prescribing and
reduction in both length of stay and readmission rates [18,
19]. In the Netherlands, undertaking patient counselling at
discharge in a group of patients who had received medication
reconciliation on admission and discharge increased the
scope for pharmacist intervention [20].

In Ireland, the Commission on Patient Safety and
Quality Assurance recommended as a priority that medi-
cation reconciliation be provided to all patients at all
transfer of care stages and the national “Acute Medicines
Programme” recommends that pharmacists should provide
this service at admission to hospital [10, 21].

Definitions

Gold-standard pre-admission medication list
(GSPAML)

The most accurate list of medication the patient was actually
taking or using prior to admission, including the name, dose,
frequency and route of administration of each medication.
Over-the-counter, herbal and “as-required” medicines were
included. This was constructed according to the study proto-
col using as many potential sources as were available
including but not limited to patient or carer interview,
patient’s own drugs or own list of drugs, community phar-
macist and general practitioner records. The construction of
the GSPAML is described in detail in a recent publication [8].

Discrepancy
Any difference between the GSPAML and the admission

medication prescription [2]. This included intentional and
unintentional differences.
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Endorsement

The clarification by the clinical pharmacist of an ambigu-
ous or incomplete prescription through the provision of
additional written information to facilitate continuity of
supply or administration. For example, the clarification of
inhaler formulation when there are two devices available.

Intervention

An action taken to resolve an apparently unintentional
medication reconciliation discrepancy; including endorse-
ment as defined above; written and/or verbal communica-
tions to the prescriber detailing the discrepancy. For
example, recognising a medication omission and suggest-
ing addition to the admission medication prescription.

Unresolved unintentional discrepancy

A medication reconciliation discrepancy subject to a clin-
ical pharmacist’s intervention which was unresolved at
48 h into the patients admission and confirmed verbally by
the physician at that time as not intentional.

Resolved unintentional discrepancy

A medication reconciliation discrepancy subject to a clin-
ical pharmacist’s intervention which was resolved at 48 h
into the patients admission by the prescribing of the med-
ication as per GSPAML.

Omission

The absence of a medication from the admission medica-
tion prescription that the patient had been using prior to
admission and which should have continued on admission
(i.e. the medication was part of the GSPAML).

Commission

The inclusion of a medication on the admission medication
prescription which the patient had not been using prior to
admission (i.e. the medication was not part of the
GSPAML).

Aim

The aim of this paper is to describe the contribution of the

accident and emergency (A&E) based clinical pharmacist
to medication reconciliation for adult patients on admission
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to acute hospital in Ireland and identify ways to further
improve the process.

Method

This was a prospective observational study undertaken in two
acute teaching hospitals of Trinity College Dublin: Naas
General Hospital (NGH) is a 243-bed general hospital serving a
predominantly rural community; the Adelaide and Meath
Hospital, incorporating the National Childrens Hospital (AM-
NCH) is a 500-bed tertiary referral centre serving a predomi-
nately urban population. The annual volume of inpatient
discharges are approximately 10,000 and 25,000 from each
respective site [in-house data]. Adults over the age of 18 years
were eligible for inclusion in the study if they were admitted via
A&E from a non-acute setting and reported the use of at least
three regular medications prior to admission [22]. The fol-
lowing exclusion criteria were employed: absence of the patient
from the ward at the time of data collection and unavailability
of an interpreter to interview non-English speaking patients.
Patients were randomly selected from a list of new admissions
each morning during the study period. Data were collected at
each study site by clinical pharmacists involved in the delivery
of admission medication reconciliation. Ethics Committee
approval for the study to proceed was obtained from the rele-
vant committee at each study site. In NGH, the committee
required that verbal patient consent be obtained, following
completion of the medication history interview, for use of the
patient’s data in the study, whilst this was not required by the
AMNCH committee. Patients in NGH who could not provide
verbal consent were therefore excluded. Data were collected
between February and April 2009. In order to minimise reactive
bias, medical, surgical, nursing and pharmacy staff were una-
ware of the exact nature of the study or the data collection
period [23]. The data collection process, undertaken by the
clinical pharmacists, is presented in Fig. 1.
The following lists the outcome measures:

1. Frequency of clinical pharmacist’s activities (analysis
was performed using two units of measure: per patient
and per medication)

2. Frequency and nature of unresolved unintentional
discrepancies at 48 h post admission

3. Potential for harm averted by clinical pharmacist input
and consequent to unintentional unresolved discrepan-
cies at 48 h post admission.

Measurement of inter-rater agreement regarding the med-
ications to be included on the gold-standard pre-admission
medication list (GSPAML) was undertaken across the two
study sites during the pilot phase of data collection.
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A GEPAML WAS COLLECTED FOR EACH PATIENT USING MULTIPLE SOURCES AND
DOCUMENTED IN THE MEDICAL RECORD WITHIN 24 HOURS OF ADMISSION (OR 72 HOURS IF
ADMITTED OVER A WEEKEND)

24 HOURS

THE GSPAIML WAS CHECKED AGAINST THE ADMISSION MEDICATION PRESCRIPTION IN ORDER

TO IDENTIFY ANY DISCREPANGES.

STEPS UNDERTAKEN WITHIN
OF ADMISSION

THE DISCREPANCY WAS REVIEWED BY THE CLINICAL PHARMACIST TO ESTABLISH WHETHER
THE DISCREPANCY WAS INTENTIONAL OR UNINTENTIONAL.

IN THE ABSENCE OF DOCUMENTATION BY THE TEAM, A CLINICAL JUDGEMENT WAS MADE BY
THE PHARMACIST TO DETERMINE WHETHER THE DISCREPANCY WAS INTENTIONAL OR NOT.

AN INTERVENTION WAS MADE FOR ALL DISCREPANCIES WHICH WERE NOT APPARENTLY
INTENTIONAL. INTERVENTIONS WERE COMMUNICATED TO THE TEAM TO ALLOW TIMELY
RESOLUTION OF POTENTIAL UNINTENTIONAL DISCREPANCIES

ALL INTERVENTIONS WERE FOLLOWED UP WITHIN 48 HOURS OF ADMISSION TO DETERMINE
IF THEY HAD BEEN RESOLVED.

48 HOU RS

UNRESOLVED DISCREPANCIES WERE VERBALLY CONFIRMED WITH THE TEAM AS BEING
INTENTIONAL OR UNINTENTIONAL

Fig. 1 The data collection process for medication reconciliation

Assessment of clinical significance

Two random samples of inpatient episodes were selected;
the first included only patients affected by an unresolved
unintentional discrepancy and the second included those
where all initial discrepancies were completely resolved at
48 h. The potential for patient harm was assessed using a
reliable and validated tool, which employs a visual analog
scale (0-10: O represents no harm;10 represents death)
[24]. Six assessors individually assessed and scored each
case, and a mean score was then calculated. Assessors were
all practising clinicians and included medical consultants,
hospital clinical pharmacists, general practitioners and
community pharmacists. The mean score was categorised
as minor harm (<3), moderate harm (3-7) or severe harm
7.

Data were inputted and analysed using SPSS (version
16). Descriptive statistics were used to represent process
and patient outcome measures. Associations between

categorical variables were examined using the Chi-
square test. An a priori level of significance of 0.05 was
chosen.

Results

Study populations

A total of 134 patients were recruited to the study and data
were collected for 1556 medications. The majority of
patients received care from a medical rather than surgical
consultant, were self referred to A&E and just over half
were male (Tables 1, 2).

Inter-rater agreement

There was agreement in medication name, dose, frequency,
formulation and route for 99 out of the 110 medications
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Table 1 Characteristics of the study populations

n (%)
Patients
Age (median, y) 70 (18-92)
Median number of pre-admission medications 9 (4-23)
Median number of co-morbidities 3 (1-10)
Male 73 (56.5)
Medical Care 113 (84.3)
Patients transferred to another 43 (32.1)
consultant post admission
Hospital n (%)
Naas 52 (38.8)
AMNCH 82 (61.2)
Presenting complaint per body system n (%)
Cardiovascular 47 (35.1)
Infections 31 (23.1)
Gastro-intestinal 20 (14.9)
Central nervous system 14 (10.4)
Respiratory system 6 (4.6)
Others 16 (11.9)
Pre-admission source n (%)
Self-referral 61 (45.5)
GP referral 48 (35.8)
Other 25 (18.7)
Medications n (%)
Most common medications prescribed per BNF chapter
Cardiovascular system 576 (37.1)
Central nervous system 270 (17.4)
Gastro-intestinal system 180 (11.6)
Respiratory system 119 (7.6)
Endocrine system 114 (7.3)
Infections 110 (7.1)

assessed (90 %). Based on this, the kappa co-efficient
(k = 0.52) indicated moderate inter-rater agreement.

Clinical pharmacist activity

Identifying discrepancies between GSPAML and admission
medication

The medications prescribed on admission for four of the
134 patients surveyed were identical to their GSPAML,
whilst for the remainder (97 %) at least one initial dis-
crepancy was identified. The range of initial discrepancies
was 0-24.

Determining whether the discrepancy was intentional
or unintentional

For the majority of patients (81.5 %), the prescriber doc-
umented in the healthcare record that at least one medi-
cation change was intentional. Documentation supporting a
discrepancy was more likely when the change in therapy
related to a medication indicated for the management of the
presenting complaint (Chi-square (1) = 3.193 p < 0.05)
than for medications used to manage other conditions.
Documentation justifying all initial discrepancies was
made in the healthcare record for five (3.8 %) patients of
the 134 surveyed.

The majority of patients (n = 115; 85.8 %) experienced
at least one change to their GSPAML which could not be
rationalized by the clinical pharmacist. For nine patients
(6.7 %) involving eleven medications (0.7 %) the changes
were documented by the team but were not regarded as
rational and so necessitated clinical pharmacist interven-
tion. Most related to medication management issues for

Table 2 Admission medication reconciliation per patient and per medication

Admission medication reconciliation

Patient n (%)* Medication n (%)

Within 24 h of admission
Collect GSPAML and identify initial discrepancies on admission

Determine whether discrepancy intentional or unintentional

Reconciled a discrepancy as documentation available that discrepancy intentional

Reconciled a discrepancy as clinically rationalised by pharmacist
Reconciled a discrepancy as resolved by pharmacist endorsement
Intervention to resolve an apparently unintentional discrepancy
A discrepancy also verbally communicated to physician

Within 48 h of admission
A discrepancy resolved by prescribing as per GSPAML

A discrepancy resolved as physician documented change intentional

Unresolved unintentional discrepancy

Denominator

134 1,556

130 (97 %) 916 (59 %)
106 (79 %) 323 (21 %)
68 (51 %) 154 (9.9 %)
12 (9 %) 20 (1.2 %)
122 91 %) 447 (29 %)
24 (19 %) 305 (20 %)
40 (29.8 %) 237 (152 %)
2(1 %) 8 (0.5 %)
61 (46 %) 152 (9.7 %)
134 1,556

* Patients could experience more than one discrepancy; have documentation relating to only one discrepancy etc
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example use of antibiotics outside the hospital’s empiric
antibiotic guidelines and inappropriate prescription of low
molecular weight heparins.

Resolving apparently unintentional discrepancies

The remaining discrepancies (n = 467) were judged to be
unintentional and merited clinical pharmacist intervention,
as follows.

Endorsement

A minority of the interventions (n = 20; 1 % of meds
involving 9 % of patients) took the form of endorsement of
the admission prescription. Over three-quarters of
endorsements related to the clarification of active ingredi-
ents of combination products or formulation type including
extended release and enteric coated preparations.

Communication of apparently unintentional discrepancies
to the team to facilitate resolution

For the majority (91 %) of patients surveyed, there was no
explanation in the patient’s healthcare record for the dis-
crepancies identified between the GSPAML and the med-
ications prescribed on admission. These discrepancies were
apparently neither intentional nor rational, thus necessi-
tating clinical pharmacist intervention. In total, there were
447 (29 % of meds surveyed) interventions, a mean of 3.3
per patient surveyed. The majority related to medication
omission (65.3 %), incorrect dose or frequency (22.5 %) or
medication commission (8.9 %). In all cases, the inter-
vention was conveyed to the prescriber by documentation
in the patient’s healthcare record detailing the nature of the
identified discrepancy with a request for appropriate
remedial action to resolve the discrepancy. The discrep-
ancy was also verbally communicated to the team, partic-
ularly where it was considered to have the potential to
cause serious patient harm. In less urgent cases, verbal
communication was opportunistically made to the pre-
scriber if present at the time the discrepancy was identified.
Verbal communication occurred for over a quarter
(n = 105) of the apparently unintentional discrepancies.

Discrepancies resolved at 48 h

Over half (54 % n = 244) of the clinical pharmacists’
interventions were accepted at 48 h, thereby resolving the
discrepancy. In the majority of cases resolution was by
means of the admission medication prescription reverting
to the original pre-admission regimen. Of the 52 patients
who experienced a clinical pharmacist intervention, two
had discrepancies resolved at 48 h by the prescriber

documenting that the change was intentional. Apparently
unintentional discrepancies were more likely to be resolved
when also verbally communicated to the team at the time
of identification compared to those discrepancies which
were not also verbally communicated to the team (Chi-
square (1) = 30.029 p < 0.05).

Nature and number of non-reconciliations at 48 h

Less than half of patients (46 %) surveyed experienced an
unresolved unintentional discrepancy at 48 h into admis-
sion. For most of these (89 %), the medication involved
was not indicated for nor used in the management of the
patient’s presenting complaint. Medication omission
accounted for almost two-thirds (62.5 %) of these, fol-
lowed by dose/frequency errors (24.3 %) and commissions
(9.9 %). The remaining unresolved unintentional discrep-
ancies comprised of route issues and substitution or for-
mulary issues. A statistically significant correlation
between the number of pre-admission medications the
patient used and the number of unintentional discrepancies
was identified (rho (134) = 0.224; > =5 % p < 0.05).

Clinical significance

The majority of the unresolved unintentional discrepancies
that were assessed for clinical significance (n = 22) were
judged to have the potential to cause minor harm (54.5 %).
The remaining cases were judged to have the potential to
result in moderate harm (45.5 %). The clinical significance
of the resolved unintentional discrepancies (n = 20) were
judged to risk the patient experiencing moderate harm
(70 %) and minor harm (30 %) had these unintentional
discrepancies not been resolved.

Discussion

This study demonstrates the potential contribution that
clinical pharmacists can make to medication management on
admission to acute hospital care in Ireland, consistent with
international literature [25, 26]. Furthermore it provides a
measure of the demand for such a service: almost all of the
patients surveyed experienced a change to their GSPAML.
In some instances, discrepancies were immediately resolved
once identified by the clinical pharmacist. However, the
majority of pharmacist interventions involved communica-
tion about and discussion with the physician regarding
apparently unintentional discrepancies. The most common
type of discrepancy was omission of a pre-admission med-
ication, followed by dose & frequency issues and commis-
sions, consistent with research in other settings [8, 27]. The
clinical significance of most unresolved unintentional
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discrepancies was assessed as low. This measure has not
been routinely reported.

This is the first published study in the Irish setting that
details how a clinical pharmacist can contribute to medi-
cation management on admission to hospital, including
provision of a medication reconciliation service. Data were
collected in two Irish hospitals to enhance the external
validity of the findings therefore the results are likely
generalisable to hospitals providing acute care for adult
surgical and medical admissions in Ireland. The findings
provide evidence to support clinical pharmacist involve-
ment in medication management on admission. Future
research can now build on this foundation. A limitation of
the study is the exclusion of patients without the capacity to
give consent from the NGH cohort (n = 4). This removed
a potentially vulnerable group of patients from the popu-
lation, as such patients have been identified as susceptible
to medication reconciliation errors [11]. It is important that
Ethics Committees balance the benefits of obtaining con-
sent for the use of non-identifiable patient data in research
against the cost of excluding a group of vulnerable patients
from a study which might uncover ways to improve their
safety. However, inclusion of such patients within the
AMNCH sample allowed representation of this group in
the overall sample.

The rigorous methodology employed strengthened the
study: Firstly, there was moderate agreement between the
investigators at each site compiling the GSPAML. This
ensured that the process undertaken at each site was con-
sistent and the two investigators were following a consis-
tent method of developing the GSPAML. This formed the
first step of medication reconciliation and ensures a reliable
process to be employed by other clinical pharmacists
undertaking this role in the future. Secondly, the exact
purpose of this study was not disclosed to medical, surgi-
cal, pharmacy and nursing staff, thereby minimizing reac-
tive bias. Thirdly, the intentional status of unresolved
discrepancies was confirmed by the physician at 48-hours,
as recommended in previous medication reconciliation
studies [6].

The finding that almost half of the patients surveyed
continued to experience an unintentional discrepancy 24 h
after the clinical pharmacist’s intervention indicates the
need to review the process of medication management on
admission. The majority of the unresolved unintentional
discrepancies were judged to be of low clinical significance
and were unrelated to the presenting complaint. The
resolved unintentional discrepancies were assessed as
having greater potential to result in harm, which is sug-
gestive that the involvement of the clinical pharmacist in
admission medication management may be an effective
barrier to medication related morbidity and this should be
investigated using a comparative study. For the less

@ Springer

clinically significant discrepancies, future studies should
investigate the benefit of the pharmacist resolving the
discrepancy and communicating the change to the pre-
scriber, rather than relying solely on the prescriber to
implement the suggested change. Furthermore as the mode
of communication (verbal or written) appeared to influence
whether a discrepancy was resolved or not, consideration
should be given to testing this as a means to improving
outcomes in the overall medicines management process.
Pharmacist participation in post-admission ward rounds
may provide a forum for communication with physicians
which facilitates timely resolution of medication-related
issues. Ultimately, medication reconciliation is a resource
intensive process and research to establish how best to
deliver this with limited resources is warranted.

Conclusion

Clinical pharmacists contribute positively to medication
reconciliation on admission to hospital in Ireland and they
should be engaged to deliver this service within 24 h of
admission.
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