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ORIGINAL RESEARCH

Medication Reconciliation in Pediatric 
Cardiology Performed by a Pharmacy 
Technician: A Prospective Cohort 
Comparison Study
Carol Chan, Renée Woo, Winnie Seto, Sandra Pong, Tessie Gilhooly, and Jennifer Russell 

ABSTRACT
Background: Medication reconciliation reduces potential medication 
discrepancies and adverse drug events. The role of pharmacy technicians
in obtaining best possible medication histories (BPMHs) and performing
reconciliation at the admission and transfer interfaces of care for pediatric
patients has not been described.

Objectives: To compare the completeness and accuracy of BPMHs and
reconciliation conducted by a pharmacy technician (pilot study) and by
nurses and/or pharmacists (baseline). The severity of identified uninten-
tional discrepancies was rated to determine their clinical importance. 

Methods: This prospective cohort comparison study involved patients
up to 18 years of age admitted to and/or transferred between the Cardi-
ology ward and the Cardiac Critical Care Unit of a pediatric tertiary care
teaching hospital. A pharmacy resident conducted two 3-week audits: the
first to assess the completeness and accuracy of BPMHs and reconciliation
performed by nurses and/or pharmacists and the second to assess the 
completeness and accuracy of BPMHs and reconciliation performed by
a pharmacy technician. 

Results: The total number of patients was 38 in the baseline phase and
46 in the pilot period. There were no statistically significant differences
between the baseline and pilot audits in terms of completion of 
BPMH (82% [28/34] versus 78% [21/27], p = 0.75) or completion of
reconciliation (70% [23/33] versus 75% [15/20], p = 0.76) within 24 h
of admission. Completeness of transfer reconciliation was significantly
higher during the pilot study than at baseline (91% [31/34] versus 61%
[11/18], p = 0.022). No significant differences between the baseline and
pilot audits were found in the proportions of patients with at least one
BPMH discrepancy (38% [13/34] versus 22% [6/27], p = 0.27), at least
one unintentional discrepancy upon admission (21% [7/33] versus 10%
[2/20], p = 0.46), or at least one unintentional discrepancy at the transfer
interface (6% [1/18] versus 3% [1/34], p = 0.58). None of the 16 
unintentional discrepancies were rated as causing severe patient discomfort
or clinical deterioration. 

Conclusions: A trained pharmacy technician can perform admission and
transfer medication reconciliation for pediatric patients with completeness
and accuracy comparable to those of nurses and pharmacists. Future 
studies should explore the sustainability and cost-effectiveness of this 
practice model.

RÉSUMÉ
Contexte : Le bilan comparatif des médicaments permet de réduire les
possibles divergences au chapitre des médicaments ainsi que les éventuels
événements indésirables liés aux médicaments. Le rôle des techniciens 
en pharmacie en ce qui a trait à l’obtention des meilleurs schémas
thérapeutiques possibles (MSTP) et à la réalisation du bilan comparatif
des médicaments au moment de l’admission et du transfert n’a pas encore
été exposé chez l’enfant.

Objectifs : Comparer l’exhaustivité ainsi que l’exactitude des MSTP et
des bilans comparatifs réalisés par une technicienne en pharmacie (étude
pilote) à ceux réalisés par du personnel infirmier ou des pharmaciens
(référence). Les divergences non intentionnelles observées ont été notées
selon leur degré de gravité afin d’en établir l’importance clinique. 

Méthodes : Cette étude de cohorte prospective comparative a été menée
auprès de patients de 18 ans et moins ayant été admis à l’unité des soins
intensifs coronariens ou au service de cardiologie, ou ayant été transférés
de l’un à l’autre de ces deux services, dans un hôpital d’enseignement de
soins tertiaires pour enfants. Une résidente en pharmacie a procédé à deux
vérifications de trois semaines chacune. Celles-ci avaient pour but 
d’évaluer l’exhaustivité et l’exactitude des MSTP ainsi que des bilans 
comparatifs : la première évaluation portant sur le travail effectué par du
personnel infirmier ou des pharmaciens et la seconde portant sur celui
réalisé par une technicienne en pharmacie. 

Résultats : Au total, la vérification a porté sur 38 patients au cours de la
période de référence et 46 pour l’étude pilote. Aucune différence 
statistiquement significative n’a été notée entre les deux vérifications en
ce qui a trait à l’obtention des MSTP (82 % [28/34] contre 78 % [21/27],
p = 0,75) ou à la réalisation des bilans comparatifs (70 % [23/33] contre
75 % [15/20], p = 0,76) dans les 24 heures suivant l’admission. L’exhaustivité
dans la réalisation des bilans comparatifs au moment des transferts était
nettement plus élevée dans l’étude pilote que durant la période de
référence (91 % [31/34] contre 61 % [11/18], p = 0,022). Aucune 
différence notable n’a été relevée entre les deux vérifications quant à la
proportion de patients chez qui l’on a noté au moins une divergence dans
le MSTP (38 % [13/34] contre 22 % [6/27], p = 0,27), au moins une 
divergence non intentionnelle au moment de l’admission (21 % [7/33]
contre 10 % [2/20], p = 0,46) et au moins une divergence non intentionnelle
au moment du transfert (6 % [1/18] contre 3 % [1/34], p = 0,58). Aucune

This single copy is for your personal, non-commercial use only. 
For permission to reprint multiple copies or to order presentation-ready copies for distribution, contact CJHP at cjhpedit@cshp.ca



9C JHP – Vol. 68, No. 1 – January–February 2015 JCPH – Vol. 68, no 1 – janvier–février 2015

INTRODUCTION

Acomplete and accurate medication history is a critical 
component of medication safety, and such histories are 

relevant to admission, transfer, and discharge interfaces of care
in the hospital setting. Studies have consistently shown that 
incomplete or inaccurate medication histories lead to unintentional
medication discrepancies with the potential to cause significant
adverse drug events.1-4 Despite numerous studies in the adult
population documenting the rates, types, and severity of 
medication discrepancies at hospital admission, similar data for
pediatrics are scarce.1,5,6 Medication errors, particularly dosing
errors, are more prevalent among children and have been shown
to cause greater harm relative to adults.7,8 These differences may
be due to weight-based dosing in pediatrics, use of different 
formulations, and the inability of children to identify or 
communicate potential medication discrepancies. The role of
medication reconciliation in this setting remains unclear.9,10

Medication reconciliation is defined as the process of creat-
ing a complete and accurate list of the patient’s current home
medications, known as a best possible medication history
(BPMH), and comparing that list against the patient’s admission,
transfer, and discharge medication orders.11 Medication discrep-
ancies identified through reconciliation are resolved with the 
prescriber, including documentation of the discrepancies 
themselves and how they were resolved.11 The potential effect 
of medication reconciliation is significant, with studies showing
a 70% to 80% reduction in medication discrepancies and adverse
drug events.12-14 Medication reconciliation is a required organi-
zational practice of Accreditation Canada15 and is included as an
indicator on the study institution’s Quality Improvement Plan
(as required by Ontario’s Excellent Care for All Act, 2010).16 The
process of medication reconciliation is endorsed by leading 
international patient safety organizations as a patient safety 
priority and indicator in both Canada and the United States.16-20

Medication reconciliation on admission was implemented
hospital-wide at the study institution (The Hospital for Sick
Children in Toronto, Ontario) in July 2008. The admitting

physician or nurse practitioner obtains an initial medication 
history and then documents, on a paper-based form (Appendix
1, available at www.cjhp-online.ca/index.php/cjhp/issue/view/
107/showToc), the intent to continue, discontinue, hold, or
change each home medication upon admission. The nurse then
obtains the BPMH and reconciles it with admission orders, 
following a retroactive model of medication reconciliation.11

Identified discrepancies are resolved with the responsible 
prescriber. Because of limited resources, clinical pharmacists are
available for consultation only if needed. Transfer medication 
reconciliation was implemented hospital-wide in January 2011;
it involves the completion of both admission and transfer 
medication reconciliation forms (Appendixes 1 and 2, available
at www.cjhp-online.ca/index.php/cjhp/issue/view/107/showToc)
at each internal transition of care. The admitting physician or
nurse practitioner is responsible for documenting the intent 
regarding home and transferring unit medications and for writing
transfer medication orders, with the nurse and/or pharmacist
completing the reconciliation.

Although medication reconciliation performed by pharma-
cists is preferable, given their specialized knowledge of medica-
tions and their patient interviewing skills, human resource
limitations render them less available to do so for every admitted
patient.3,5,14 Pharmacy technicians are in a unique position to
perform medication reconciliation, given their familiarity with
medication names, strengths, formulations, and dosing schedules
for prescription and over-the-counter medications.21,22 The ability
of pharmacy technicians to obtain BPMHs on admission has
been demonstrated, with studies showing a reduction in potential
medication discrepancies for adult patients in the hospital 
setting.2,13,23-31 Despite these findings, there is currently no 
published literature describing the role of pharmacy technicians
in obtaining BPMHs and performing reconciliation, at both the
admission and transfer interfaces of care, in a pediatric tertiary
care hospital. 

The aim of this study was to develop, implement, and 
evaluate an innovative medication reconciliation program in
which a trained pharmacy technician, available 5 days a week,
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des 16 divergences non intentionnelles n’a été classée comme cause de gêne
importante pour le patient ou d’une détérioration clinique de ce dernier. 

Conclusions : Un technicien en pharmacie formé réalise des bilans 
comparatifs des médicaments, au moment de l’admission ou du transfert
d’un enfant, d’une qualité comparable à celle du personnel infirmier ou
des pharmaciens en ce qui a trait à l’exhaustivité et à l’exactitude. Les études
ultérieures devraient porter sur la viabilité et le rapport coût-efficacité 
de ce modèle de pratique.

Mots clés : bilan comparatif des médicaments, meilleur schéma thérapeutique
possible, technicien en pharmacie, pédiatrie, cardiologie, soins intensifs
coronariens
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obtained BPMHs and performed admission and transfer 
medication reconciliation for pediatric patients admitted to the
Cardiology ward and the Cardiac Critcal Care Unit (CCCU) 
at The Hospital for Sick Children. The primary objective of 
this study was to evaluate the effectiveness of medication recon-
ciliation by comparing the completeness and accuracy of BPMHs
and reconciliation performed by a pharmacy technician (pilot)
with nurses and/or pharmacists (baseline; current standard 
of practice at the study institution, as described above). A 
secondary objective was to determine the severity of uninten-
tional discrepancies. 

METHODS 

In this prospective cohort comparison study, medication 
reconciliation was performed by nurses or pharmacists (baseline)
and by a trained pharmacy technician (pilot) in the Cardiology
ward and the CCCU. Baseline and pilot study data were 
collected by a pharmacy resident (R.W.) for 3 weeks during each
study phase. The study was approved by the Research Ethics
Board of The Hospital for Sick Children. Written informed 
consent for participation in the study was obtained from 
children’s parents or guardians. 

Patients 18 years of age and younger who were admitted to
the Cardiology ward or the CCCU or who were transferred 
between these units during the study periods were eligible for the
study. The sample size of the study was based on convenience.
Patients were excluded if they were off-service patients residing
on the Cardiology ward or in the CCCU, if they had been 
transferred from another unit, if they had been admitted to the
Cardiology ward for a planned catheterization procedure with
less than 24 h length of stay, or if they had been admitted to or
transferred between the Cardiology ward and the CCCU 
between Friday at 1600 and Sunday at 1200 (when the pharmacy
technician was not available). Patients for whom the pharmacy
resident could not perform a medication reconciliation audit
within 48 h of admission and/or transfer were excluded, as were
patients whose parents or guardians declined participation. 

One pharmacy technician was recruited for the study via an
internal job posting and interview process. The pharmacy tech-
nician selected was trained for 5 days by the pharmacy resident
and clinical pharmacist (C.C.) to conduct a BPMH and to 
perform medication reconciliation.

To ensure that the pharmacy resident was competent to 
conduct and audit medication reconciliation, the resident 
completed an off-site certification program at a tertiary care
teaching hospital.

To determine the completeness and accuracy of the institu-
tion’s medication reconciliation process at baseline, the pharmacy
resident completed a 3-week audit for eligible patients. Quality
audits of medication reconciliation on admission involved re-
interviewing patients and/or their families to verify the BPMH

collected and the reconciliation performed by nurses. Quality 
audits of medication reconciliation on transfer involved recon-
ciliation of transfer medication orders with the BPMH and the
medications ordered by the transferring unit. Each audit was
completed within 48 h after the patient’s admission to or transfer
between the wards. The 48-h timeframe was chosen to give the
pharmacy resident sufficient time to conduct audits, while being
short enough to minimize potential recall bias and to allow any
identified discrepancies to be resolved in a timely manner. 

During the 3-week pilot phase, medication reconciliation
for patients who met the inclusion criteria was performed by the
pharmacy technician instead of being performed by nurses or
pharmacists. The pharmacy technician was available to perform
admission and transfer medication reconciliation on weekdays
(Monday to Friday) between 0800 and 1600. For eligible patients
who were admitted or transferred between 1600 and 0800 on
weekdays and between 1200 on Sunday and 0800 on Monday,
the pharmacy technician completed medication reconciliation
the next morning. Discrepancies identified by the pharmacy
technician were discussed with the pharmacy resident, who then
approached the responsible prescriber for clarification. The 
pharmacy resident then performed an audit, similar to audits in
the baseline phase. To minimize recall bias, the order in which
medication interviews were conducted by the pharmacy techni-
cian and the pharmacy resident was alternated, with a minimum
4-h interval between interviews for any particular patient. To
allow for blinding of the pharmacy resident’s BPMH from the
pharmacy technician, the pharmacy resident used a separate 
medication reconciliation form for auditing purposes. 

The completeness of BPMHs obtained on admission by
nurses or pharmacists (baseline) and by the pharmacy technician
(pilot) was assessed by whether signatures were documented on
the medication reconciliation form within 24 h of admission.
The accuracy of health care practitioners’ BPMHs was measured
by comparison with the pharmacy resident’s BPMHs for the
same patients, in terms of the number of omissions or discrep-
ancies in drug name, dosage, route, frequency, or formulation.
The completeness of reconciliation of the BPMH against admis-
sion and transfer orders performed by nurses or pharmacists and
by the pharmacy technician was assessed by whether signatures
were documented on the admission and transfer medication 
reconciliation forms within 24 h of the admission or transfer.
The accuracy of reconciliation performed by health care practitioners
was measured by comparison with the pharmacy resident’s 
reconciliation for the same patients, in terms of number and
types of discrepancies (no discrepancy, intentional discrepancy,
undocumented intentional discrepancy, unintentional discrep-
ancy). The types of unintentional discrepancies (omission, 
commission, wrong drug, wrong dose, wrong route, wrong 
frequency) were measured and compared. To ensure that patient
safety standards were met, the pharmacy resident and clinical
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pharmacists resolved any discrepancies identified with the 
responsible prescriber within 48 h of admission or transfer.

To determine the clinical importance of unintentional 
discrepancies in causing patient harm or clinical deterioration, 2
CCCU staff physicians and 1 Cardiology staff physician (J.R.)
independently rated the severity of unintentional discrepancies
using a 3-point scale published by Cornish and others.6 The rat-
ing physicians were blinded as to the study phase in which the
unintentional discrepancy occurred. Disagreements in severity
ratings were resolved by discussion among the 3 physicians. 

Data were entered into Microsoft Excel 2007 software (ver-
sion 2006; Microsoft Corporation, Redmond, Washington) and
subsequently analyzed by SAS (version 9.1, SAS Institute Inc,
Cary, North Carolina) to generate descriptive statistics. These 
descriptive statistics were used to summarize patient demographic
characteristics and the characteristics of patients’ home medica-
tions. Completeness and accuracy parameters were compared
with nonparametric statistical tests (the Wilcoxon rank-sum test
and the Fisher exact test). Statistical significance was defined as
p < 0.05. Inter-rater reliability for assessment of severity of un -
intentional discrepancies was assessed by the kappa statistic. 

RESULTS

Of the 141 patients admitted to and/or transferred between
the Cardiology ward and the CCCU during the two 3-week
audit periods, 84 were eligible for inclusion in the study. During
the 3-week baseline phase (February 14 to March 4, 2011), 38

patients met the inclusion criteria. Any single patient could 
undergo multiple transfers during one hospital stay, with each
medication reconciliation event being referred to as an episode.
As such, 34 BPMHs, 33 episodes of admission reconciliation,
and 18 episodes of transfer reconciliation were audited by the
pharmacy resident during the baseline audit. During the 3-week
pilot phase (March 7 to 25, 2011), 46 patients met the inclusion
criteria, and 27 BPMHs, 20 episodes of admission reconciliation,
and 34 episodes of transfer reconciliation were audited. Notably,
the number of patients in each phase was not the same as the
number of BPMHs audited. Some patients experienced multiple
transfer episodes, and BPMHs for others were completed by
nurses before the pharmacy technician’s intervention during the
pilot phase. These cases were included for reconciliation audits
only. 

Demographic and Home Medication Characteristics

The age of patients included in the 2 phases of the study
was similar, and both samples had more boys than girls (Table
1). The percentage of patients not taking any prescription or 
nonprescription medications at home was significantly higher in
the baseline phase than in the pilot phase (18% [7/38] versus 7%
[3/46], p = 0.043). Conversely, the percentage of patients taking
more than 3 prescription and/or nonprescription medications
was significantly higher in the pilot phase than in the baseline
phase (52% [24/46] versus 29% [11/38], p = 0.043). 

Table 1. Demographic Characteristics and Home Medications

                                                                                              Group; No. (%) of Patients*
Characteristic                                               Baseline (n = 38)                                     Pilot Study (n = 46)
Age (median and range)                     9.0 mo     (1 d to 17 yr)                        5.9 mo     (3 d to 16 yr)
Sex, male                                                    26    (68)                                              28    (61)
Medical condition
Congenital heart defect:                           5    (13)                                              13    (28)
single ventricle                                             
Congenital heart defect:                         26    (68)                                              25    (54)
non–single ventricle                                     
Heart failure (cardiomyopathy)                  3      (8)                                                5    (11)
Other†                                                      4    (11)                                                3       (7)

Total no. of home medications
0‡                                                             7    (18)                                                3       (7)
1                                                               6    (16)                                                7    (15)
2                                                               7    (18)                                                7    (15)
3                                                               7    (18)                                                5    (11)
> 3‡                                                        11    (29)                                              24    (52)

No. of home medications 
per patient (median and range)
Prescription                                            1.5  (0–8)                                             2.5 (0–15)
Nonprescription                                      1.0  (0–4)                                                0   (0–5)

*Except where indicated otherwise.
†Arrhythmia, infection, seizures, hyponatremia, hypercholesterolemia, pulmonary hypertension.
‡Significant difference, p < 0.05.

This single copy is for your personal, non-commercial use only. 
For permission to reprint multiple copies or to order presentation-ready copies for distribution, contact CJHP at cjhpedit@cshp.ca



C JHP – Vol. 68, No. 1 – January–February 2015 JCPH – Vol. 68, no 1 – janvier–février 201512

Completeness and Accuracy of BPMH

There was no significant difference in the completion of
BPMHs within 24 h after admission between the baseline and
pilot phases (82% [28/34] versus 78% [21/27], p = 0.75). 
However, completion of BPMHs within 48 h of admission was
significantly higher during the pilot phase than during the base-
line phase (100% [27/27] versus 82% [28/34], p = 0.030). 

No significant difference in the proportion of patients with
at least one BPMH discrepancy was found between the 2 phases
(38% [13/34] for baseline versus 22% [6/27] for pilot, p = 0.27).
Specifically, 19 BPMH discrepancies were identified during the
baseline phase (Figure 1) and 6 during the pilot phase (Figure 2).
The most common type of BPMH discrepancy during both
phases was omission of a medication. 

Completeness and Accuracy of Admission 
and Transfer Reconciliation

No significant difference in the completion of admission
reconciliation within 24 h of admission was found between the

baseline and pilot phases (70% [23/33] versus 75% [15/20], p =
0.76). A significantly higher proportion of transfer reconciliation
episodes were completed within 24 h of the transfer during the
pilot phase than during the baseline phase (91% [31/34] versus
61% [11/18], p = 0.022). The proportion of patients with at least
one unintentional discrepancy did not differ significantly 
between the 2 phases for either admission or transfer interfaces
of care (Table 2). The mean number of unintentional discrepancies
per patient was lower during the pilot phase than during the baseline
phase (0.07 versus 0.37).

During the baseline phase, 14 unintentional discrepancies
were identified. Eight of these were omissions on the BPMH, 4
were wrong doses, and 2 involved wrong frequencies. Of these
14 unintentional discrepancies, 12 occurred during admission
and 2 during transfers. During the pilot phase, 3 unintentional
discrepancies were identified: 2 omissions and 1 wrong dose. Two
of these occurred during admission and the other occurred dur-
ing a transfer. The largest category of unintentional discrepancies
identified during the baseline phase was vitamins (5/14 [36%]).
During the pilot phase, the 3 unintentional discrepancies 
involved an anti-infective agent (nitrofurantoin), melatonin, and
a vitamin supplement, respectively.

Severity of Unintentional Discrepancies

A total of 17 unintentional discrepancies were identified,
but for the purposes of rating severity, the discrepancies were
grouped according to individual medication orders. One 
medication order was associated with 2 unintentional discrepan-
cies (wrong dose and wrong frequency), and therefore ratings
were determined for only 16 unintentional discrepancies. 

There was fair inter-rater reliability for the rating of 
unintentional discrepancies (kappa = 0.2 [95% confidence 
interval –0.3 to 0.7]). Although there was disagreement in severity
classification for 5 (31%) of the 16 discrepancies that were rated
as unintentional, consensus was achieved through discussion
among the 3 raters. The majority of the unintentional discrep-
ancies (n = 15 [94%]) were rated as class I (unlikely to cause 
patient discomfort or clinical deterioration). The other 
unintentional discrepancy (n = 1 [6%]) was rated as class II 
(having potential to cause moderate discomfort or clinical 
deterioration). None of the unintentional discrepancies were
rated as class III (potential to cause severe discomfort or clinical
deterioration) (Appendix 3, available at www.cjhp-online.ca/
index.php/cjhp/issue/view/107/showToc).6

DISCUSSION

To the authors’ knowledge, this work represents the first
study to investigate the potential role of pharmacy technicians
in medication reconciliation in a pediatric teaching hospital,
specifically to obtain BPMHs and perform reconciliation at both
the admission and transfer interfaces of care.

Figure 1. Types of best possible medication history 
discrepancies identified during baseline phase. 

Figure 2. Types of best possible medication history 
discrepancies identified during pilot phase.
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One potential benefit of involving pharmacy technicians in
medication reconciliation is identification of unintentional 
discrepancies in time to prevent associated adverse drug events.
Compared with adults, children are at greater risk of medication
errors and potential adverse drug events as a result of individual-
ized weight-based dosing, differences in compounded formula-
tions and concentrations that may be dispensed from different
community pharmacies, and confusion between units of measure
for liquid medications (e.g., caregivers often report the volume
of drug administered in millilitres, rather than the actual amount
of drug in milligrams). Kaushal and others9 showed that the rate
of potential adverse drug events was 3 times higher in a pediatric
population than an adult population. In certain instances, 
children may be taking fewer medications than adults; however,
the impact of medication discrepancies may be more significant
in children than in adults. For instance, children may not be able
to articulate the adverse effects they are experiencing and may be
less able to endure complications arising from medication errors
because their internal reserves are more limited.9 Sources of
BPMHs can also differ between adult and pediatric settings. 
Pediatric practitioners typically rely on the child’s caregiver when
obtaining a BPMH, and, depending on the circumstances, the
interviewee may not be the caregiver who administers the child’s
medications. In the context of these challenges, the pediatric 
population would benefit from focused attention on medication
reconciliation. Other potential benefits of medication reconcili-
ation by a pharmacy technician include a reduction in the time
that health care providers spend on technical tasks related to 
information retrieval during admissions, development of collab-
orative practice models, and enhanced job satisfaction.32 Creating
positions to facilitate medication reconciliation is also in line with
the expanding roles of registered pharmacy technicians. 

The percentage of BPMHs completed within 24 h of 
admission was slightly lower during the pilot phase than during

the baseline phase, but the difference was not statistically 
significant. Delays in completion of a BPMH while awaiting
completion of the initial medication history by the prescriber
posed a challenge to the pharmacy technician, who strictly 
followed the retroactive model of medication reconciliation; this
was especially true in the CCCU setting. Potential reasons for
these delays included difficulty in approaching families during
high-acuity circumstances and the lower priority that physicians
may give to medication reconciliation when faced with acute 
patient care activities. Having more than one pharmacy techni-
cian available for medication reconciliation over extended hours
during the day could allow for better capture of BPMHs within
the target timeframe. Notably, the pharmacy technician achieved
100% completion of BPMHs by 48 h after admission, yet 
completion of the BPMH by nurses and/or pharmacists was the
same at 24 and 48 h after admission. 

No significant difference was found between the 2 phases
in the proportion of patients with at least one BPMH discrepancy,
although there was a trend toward a smaller proportion in the
pilot phase. The proportion of patients taking more than 3 
prescription and/or nonprescription medications at home was
significantly greater during the pilot phase, and the proportion
of patients taking no home medications was significantly greater
during the baseline phase. These findings suggest that the 
pharmacy technician encountered more complex home medica-
tion regimens, yet was able to obtain BPMHs with accuracy
comparable to that of nurses and pharmacists. Omissions were
the most common type of BPMH discrepancy identified in both
phases, consistent with findings from previous studies.30,33

This study found no significant difference in the completion
of admission reconciliation between the baseline and pilot phases,
although the percentage of completion was higher during the
pilot. The percentage of completed transfer reconciliation
episodes was significantly higher during the pilot phase, which

Table 2. Accuracy of Admission and Transfer Reconciliation

Medication Group                                No. (%) of Episodes at Admission                             No. (%) of Episodes at Transfer
                                                                               Reconciliation*                                                          Reconciliation*
Type of Discrepancy†                     Baseline                 Pilot                  p Value              Baseline                 Pilot                  p Value
                                                          (n = 33)               (n = 20)                                           (n = 18)               (n = 34)
None                                           11  (33)               8   (40)                0.77                 2  (11)               2  (6)               0.60
Intentional‡                                 16  (48)             10   (50)                0.37               16  (89)             33  (97)               0.009
Undocumented intentional§         5   (15)               0   (0)                0.14                 5  (28)               2  (6)               0.041
Unintentional¶                              7   (21)               2   (10)                0.46                 1  (6)               1  (3)               0.58

*Percentages within any column do not sum to 100 as each admission or transfer might be associated with more than 
one type of discrepancy.
†For all but the first row, data refer to episodes with at least one of the specified type of discrepancy.
‡Intentional discrepancy: the prescriber made an intentional choice to add, change, or discontinue a medication, and this
choice is clearly documented.11
§Undocumented intentional discrepancy: the prescriber made an intentional choice to add, change, or discontinue a 
medication, but this choice is not clearly documented.11
¶Unintentional discrepancy: the prescriber unintentionally changed, added, or omitted a medication that the patient was 
taking before admission.11
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supports the focused role of a pharmacy technician; in contrast,
nurses have multiple direct patient care duties when receiving a
patient on transfer. 

There was no significant difference between the baseline and
pilot phases in the percentage of patients with at least one unin-
tentional discrepancy for both admission and transfer reconcili-
ation. This finding exemplifies the capability of a trained
pharmacy technician to perform medication reconciliation to 
facilitate the goal of reducing medication discrepancies and 
potential adverse drug events. The pharmacy technician was able
to identify home medications that had been omitted and to 
clarify details of medication regimens using various resources that
had been introduced during her training. The mean number of
unintentional discrepancies per patient was lower during the pilot
phase than during the baseline phase. The mean number during
the pilot phase was also lower than that reported by another 
centre using pharmacy technicians for medication reconciliation,
for which the reported mean number of unintentional discrep-
ancies per patient was 0.24.30 It was reassuring that all but 1 of
16 unintentional discrepancies were rated as unlikely to cause
patient discomfort or clinical deterioration (i.e., class I discrep-
ancy). The remaining discrepancy, identified during the baseline
phase, was considered to have the potential to cause moderate
discomfort or clinical deterioration (i.e., class II discrepancy). 

The study had several limitations. Because of time 
constraints, the pharmacy resident could collect data for only 3
weeks during each phase, which resulted in small sample sizes
and a lack of power to detect statistically significant associations
for secondary objectives of interest, such as determination of 
variables associated with a higher rate of unintentional discrep-
ancies. Future studies should address this limitation to allow
identification and subsequent minimization of factors associated
with unintentional discrepancies. The study did not involve 
randomization or matching of groups and thus could not 
account for significant differences in the number of medications
encountered in each group. However, a randomized controlled
trial would not be practical from a logistic standpoint, and 
randomization could lead to delays in medication reconciliation,
thereby compromising patient safety.

During the pilot phase, limited availability of the pharmacy
technician could have led to delays in completing medication
reconciliation within 24 h for some patients, particularly while
waiting for the prescriber to complete the initial history. The
retroactive model of medication reconciliation, whereby a 
primary history is created and used to generate admission 
medication orders before the BPMH is obtained, may have 
hindered the pharmacy technician’s ability to obtain BPMHs 
in a timely manner. Although a proactive model of medication 
reconciliation, in which the BPMH is created first, would be
ideal, the study institution primarily follows a retroactive model.
Only in high-acuity settings, such as in the CCCU during the

baseline phase, is a mixed model (retroactive and proactive) of
medication reconciliation practised by nurses. Future studies
should assess medication reconciliation by pharmacy technicians
in the context of a mixed model. 

To minimize recall bias, the pharmacy resident and 
pharmacy technician alternated the order in which they 
interviewed patients and families. Alternating the order of 
interviews was not feasible during the baseline phase because of
the pharmacy resident’s limited availability during this period,
which might have caused delays in medication reconciliation.
During the pilot phase, the pharmacy technician may have had
an advantage in cases where the pharmacy resident interviewed
patients and families first.

Generalizability of this practice model to other areas of the
study hospital is currently limited, as only one pharmacy techni-
cian was trained to perform medication reconciliation within the
Cardiology ward and the CCCU, and this person has limited
availability to perform this task. The pharmacy technician had
extensive experience as a CCCU-based pharmacy technician and
was therefore accustomed to communicating with a variety of
health care providers and to navigating the patient ward. Training
of other non–ward-based pharmacy technicians to perform 
medication reconciliation would have to take into account these
differences in work experience. It would be useful for institutions
to develop a standardized medication reconciliation certification
program to formally train their pharmacy technicians.

CONCLUSION

This study has shown that a trained pharmacy technician
can perform medication reconciliation for pediatric cardiology
patients with completeness and accuracy comparable to those
achieved by nurses and pharmacists at both admission and 
transfer interfaces of care. This practice model places patient
safety at the forefront while maximizing the utilization of existing
human resources. Future studies should explore expansion of this
practice model to other areas of the hospital for extended hours
and days, as well as determining its sustainability and cost-
effectiveness. This model could be adopted by other pediatric 
institutions interested in using pharmacy technicians to perform
medication reconciliation. 
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