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ABSTRACT
Objective: To measure length of hospital stay (LHS) in
patients receiving medication reconciliation. Secondary
characteristics included analysis of number of
preadmission medications, medications prescribed at
admission, number of discrepancies, and pharmacists
interventions done and accepted by the attending
physician.
Methods: A 6 month, randomized, controlled trial
conducted at a public teaching hospital in southern Brazil.
Patients admitted to general wards were randomized to
receive usual care or medication reconciliation, performed
within the first 72 hours of hospital admission.
Results: The randomization process assigned 68 patients
to UC and 65 to MR. LHS was 10±15 days in usual care
and 9±16 days in medication reconciliation (p=0.620). The
total number of discrepancies was 327 in the medication
reconciliation group, comprising 52.6% of unintentional
discrepancies. Physicians accepted approximately 75.0%
of the interventions.
Conclusion: These results highlight weakness at patient
transition care levels in a public teaching hospital. LHS,
the primary outcome, should be further investigated in
larger studies. Medication reconciliation was well accepted
by physicians and it is a useful tool to find and correct
discrepancies, minimizing the risk of adverse drug events
and improving patient safety.
Keywords: Medication Reconciliation; Pharmaceutical
Services; Randomized Controlled Trials as Topic; Brazil
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INTRODUCTION
The transition between different care levels has
been identified as one of the major critical points in
hospital patient management. This is mainly
attributed to deficiency of communication among
healthcare professionals, patients, and their
1,2
families , and therefore represents a period of
great vulnerability for patients’ safety.3 Vulnerability
is attributed to three main factors: (a) numerous
3
changes in pharmacotherapy during this period ; (b)
low health literacy and/or low ability verbal
communication3-5; and (c) poor transmission of
information among physicians at different levels of
care.3
One of the main causes of morbidity among patients
admitted to the hospital is medication errors.
Therefore, by the time of hospital admission, an
accurate and thorough medication history collection
should be conducted; otherwise, pharmacotherapy
related problems, such as discrepancies, may
occur, compromising treatment´s effectiveness and
patient safety.6 Discrepancies are any differences
between the medications taken by the patient prior
to admission and medications prescribed at the
7
hospital. A high prevalence of discrepancies was
found at patient admission and approximately 67%
of hospitalized patients experienced at least one
8
error related to their past medication history.
Recent efforts to improve the quality and safety of
health care have included paying close attention to
medication discrepancies that are encountered by
patients who are receiving care across different
settings.9
In order to minimize the risk of causing harm to
patients, clinical pharmacists can manage the
medication in collaboration with other professionals
to optimize the pharmacotherapy.10 Clinical
pharmacy services comprise discharge counseling,
medication review, and medication reconciliation
(MR), which is defined as “a formal process that
consists of evaluating the complete and accurate list
of medications previously used, along with the
prescriptions after the transition, whose main
11
objective is to eliminate possible discrepancies”.
Countries such as Canada and the United States
require the implementation of this service as a
criterion for accreditation of health care
12-15
institutions.
In Brazil, discussion of MR and its implementation
has become increasingly frequent. However, no
clinical trial addressing this topic has been
completed yet in our country, illustrating the need
for more evidence to assess such services. The
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objective of this study was to evaluate the effects of
introducing MR into the routine of the general wards
in a southern Brazilian public teaching hospital.
METHODS
Design
This randomized, controlled trial included male and
female patients older than 18 years newly admitted
into general wards. Patients whose medication
history was not collected within first the 72 hours of
admission, patients who were discharged before
completing 72 hours of admission, and patients who
were transferred from the studied unit to another
unit or hospital were excluded.
The study was conducted in a 6-month period, at
Hospital de Clínicas da UFPR in southern Brazil.
This public, university affiliated, teaching hospital
has 370 beds and attends 3000 patients per day. A
list of random numbers generated from Microsoft
Excel was used for patient randomization. The
random numbers were separated individually into
MR and usual care group (UC) and correspond to
the order of hospital admission.
To avoid bias the medication history was collected
before the patient allocation in UC group by nursing
staff and medical residents, and MR group by study
clinical pharmacist. The patients were considered
blind to the allocation, since all reconciliation
interventions were targeted to attending physician
without patient participation. The attending health
professionals were not considered blind due to the
interventions targeted to them.
This study was approved by the local research
ethics committee and complies with the Helsinki
Declaration.
Usual Care
Patients randomized to the UC received standard
Primary
Care

care provided at hospital admission. In this case the
medication history was obtained, at least, by the
nursing staff and medical residents, which excludes
ethical implications. However, this process is not
systematized, and does not have standardized
registration method. For comparison with the MR,
the UC was submitted only to step 1, described in
Figure 1.
Intervention
MR is schematically described in Figure 1 (step 1 to
3). A structured form was developed to record the
data collected. Details were based on a novel tool,
which describes pharmacist-led clinical services,
entitled Descriptive Elements of Pharmacist
Interventions Characterization Tool (DEPICT).16
During intervention, the recipients defined were the
attending physician as health professional, and the
patient and/or caregiver. With the patient and/or
caregiver, the contact was made individually at
bedside or in a room reserved for the
multidisciplinary team. With attending physician, the
contact was made in two ways: during the clinical
rounds with the presence of other professionals of
the team, or individually in a room reserved to
physicians. The intervention was provided to all the
patients enrolled and randomized to the MR,
regardless of any health, social, or demographic
condition.
During the procedure, access to the following
sources of data was actively sought: drug
prescription orders; pharmaceutical records or
pharmacy computer system; medication list or
brown bag data; patient self-monitoring data;
adherence measuring tools; laboratory tests; patient
interview; medical records; discharge or referral
letter; contact with the health care professional; and
clinical database. In order to standardize the data
collection, pharmacists used a checklist developed
for this study.

Hospital
Care

Primary
Care
Follow up and
Discharge
(days)

Admission
(72 hours)

STEP 1

Medication
Reconciliation
•

Actions
• Recipient

•

STEP 2

Clinical Interview
(BPMH*)
• Patient and/or
caregiver

•

Comparison of
medication
history with
admission
order

•

Classification
and
documentation
of the
discrepancies
found

STEP 3
•

Communication of
discrepancies
• Assistant
physician

•

Documentation of
discrepancies
• Fixed
• Justified

•

Update
medication list
• Assistent
physician
• Patient and/or
caregiver

Figure 1. Description of Medication Reconciliation.4
* BPMH - Best Possible Medication History
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The parameters considered to design the
intervention were the list of medications and the
accuracy of the medication history, measured
through the discrepancies found. When relevant,
based on the discrepancies found, suggestions
were given to the physician about changes in the
pharmacotherapy and the patient’s list of
medications was updated. The intervention was
performed during patient admission. Contacts and
actions took place within first 72 hours of admission.
A written action plan and the list of medications
obtained through the data collection were used.
Both were attached to the medical chart to support
the suggestions made to the doctor. On average,
two contacts were made during the entire procedure
with each recipient: the patient and/or caregiver and
the attending physician. However, the actions
directed to the recipients were performed in a single
day and in a single contact within first 72 hours of
the admission period.
Communication during patient counseling was faceto-face without using any remote device.
Communication with the attending physician was
conducted primarily face-to-face and, in a few
cases, remotely by written document attached to the
medical chart. Suggestions for changes in
pharmacotherapy were adjustment of medication
dosage, interval, or route, and medication initiation.
Changes in pharmacotherapy were made by the
attending physician when the suggestions were
accepted based on the discrepancies reported. In
this action model, the pharmacist had no autonomy
to make changes in the pharmacotherapy.
Data Collection
The variables collected to characterize the sample
were: gender; age; number of comorbidities;
distribution of comorbidities in clinical specialties;
and Charlson Comorbidity Index. Descriptions of
number of comorbidities and their classification in
different specialties were used to qualitatively
characterize the sample, indicating the complexity
of individuals admitted into public hospitals. The
Charlson Comorbidity Index is a tool that selects
clinical conditions to calculate the risk of mortality.17
Primary outcome was length of hospital stay (LHS),
which was collected through the hospital information
system. This outcome was selected based on the
Dooley´s study which results showed that MR is
able to reduce LHS.18 Sample secondary
characteristics were obtained through the collection
and assessment of medication history, and
included: (a) number of medications preadmission;
(b) number of medications prescribed at admission;
(c) number of discrepancies; and (d) number of
interventions
done
and
accepted.
The
characteristics (c) and (d) mentioned above were
gathered only for the MR group.
Pharmacist interventions targeted the unintentional
discrepancies. Discrepancies found in the MR were
classified as intentional when the difference
corresponded to an intentional change in the
pharmacotherapy, and unintentional when the
differences were not intentional and were
considered medication errors.7 All unintentional
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discrepancies found in MR were classified as
according to type: omission, dosage, interval, and
route.
The interventions were conducted only on
unintentional discrepancies in the MR that indicated
a pattern regarding the type of discrepancy: (a)
omission – start medication; (b) dosage – adjust
dosage; (c) interval – adjust interval; and (d) route –
adjust route. Interventions that resulted in correction
within the period of first 72 hours of admission were
considered accepted. Finally, to better characterize
the service and its specificities, the following
process variables were collected: available
information sources to collect the medication history
and time spent to perform the service.
Statistical Methods
Data consistency analysis was conducted to verify
normality and presence of outliers. Whenever
possible, non-normally distributed data were
normalized. The following tests for parametric data
were used: Student’s t test for continuous variables
in independent samples and chi-square test for
categorical variables. For non-parametric data,
Mann-Whitney test was used for continuous
variables in independent samples. Risk factors for
having a medication discrepancy (dependent
variable) were analyzed with Pearson correlation
tests for parametric variables and with Spearman
correlation tests for nonparametric variables.
Correlations were calculated between number of
discrepancies and the following variables: age,
gender, number of comorbidities, Charlson
Comorbidity Index, number of medications
preadmission and number of clinical data sources.
Only the values with strong correlations were
reported (r≥0.6 or r≤-0.6). The significance
threshold was .05, except for multiple comparisons
performed using Bonferroni correction. A sample
size of 65 patients in each group was calculated to
have 80% power to detect a difference of 2 days in
LHS in each group, assuming an expected standard
deviation of 4.0 for a 2-sided t test with 5.0% type I
error. Primary outcome analyses were performed in
the intention-to-treat principle.
All analyses were conducted with Statistica 8.0
(StataSoft, Inc. 2007, Tulsa, USA).
RESULTS
During the six months of the study, 442 patients
were admitted and classified as eligible (Figure 2).
From this cohort, almost 75% were excluded for the
following reasons: refusal to participate (n=26) and
not matching inclusion criteria (n=283), younger
than 18 years old (n=3), admission not occurring in
a study unit (n=30), communication difficulties
(n=48), transfer less than 72 hours after admission
(n=86), and lack of a pharmacist to conduct the
clinical interview (n=116). The randomization
process assigned 68 patients to UC and 65 to MR
(Figure 2). In UC, during the follow up, 3 patients
were excluded due to serious discrepancies
(omission of hypoglycemic agents requiring
pharmacist intervention) and 19 were lost due to
early transfer (n=17) and unrelated death (n=2). In
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Assessed for eligibility
(no. = 442)

Excluded (no. = 309)
• Not meeting inclusion

Enrollment

criteria (no. = 283)
• Declined to participate

Randomized (no. = 133)

(no. = 26)

Intervention
group

Control
group

Allocation
Allocated to intervention group

Allocated to control group

(no. = 65)

(no. = 68)

Follow-up
Lost to follow-up (no. = 24)

Lost to follow-up (no. = 22)

• Transferred (no. = 23)

• Transferred (no. = 20)

• Died (no. = 1)

• Died (no. = 2)

Analysis
Analyzed (no. = 39)

Analyzed (no. = 46)

• Excluded from analysis (no. = 2)

• Excluded from analysis (no. = 0)
Figure 2. Study flow diagram

the MR, 24 patients were lost by early transfer
(n=23) and unrelated death (n=1). During the period
of data analysis, 2 MR patients were excluded who,
due
to
socioeconomic
fragility,
remained
hospitalized for 122 days; according to the
consistency analysis, they were considered outliers.
19
Similar to the study of Tompson et al. patients had
a high prevalence of cardiovascular diseases
(51.8%),
followed
by
endocrine
(41.2%),
gastrointestinal (21.2%), hematologic/oncologic

(20.0%), infectious diseases (10.6%), and
pulmonary disorders (10.6%). Other groups of
diseases were less prevalent and were displayed by
fewer than 10.0% of the patients. All baseline
characteristics (Table 1) as well comorbidities were
similar in both groups (P>0.05). The mean of LHS
was 10 (SD=15) days in the UC and 9 (SD=16)
days in the MR (P=0.620). During medication
history collection, there was a mean of 6 (SD=3) of
preadmission
medications
in
both
groups
(P=0.512). The number of medications increases at

Table 1. Baseline sample characteristics
Total
(n = 133)
Female, n (%)
40 (47.1)
Age, mean (SD)
53 (16)
Number of comorbidities, median (IQR)
2 (1–4)
Charlson Comorbidity Index, mean (SD)
2.9 (2.3)
SD= standard deviation; IQR= interquartile range
Parameters

Usual Care Group
(n = 68)
22 (47.8)
54 (15)
2 (1–4)
2.5 (2.3)
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Medication Reconciliation Group
(n = 65)
18 (46.1)
53 (17)
2 (1–4)
3.4 (2.1)
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p-value
0.878
0.837
0.607
0.805
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Discrepancies, no.
327

Unintentional, no.(%)
172 (52.6)

Types,
no.(%)

Intentional, no.(%)
155 (47.4)

Interventions,
no. (Acceptability %)

Omission, 103 (59.9)

Start new medication, 103 (83.5)

Dosage, 39 (22.7)

Adjust dosage, 39 (61.5)

Interval, 19 (11.0)

Adjust interval, 19 (89.5)

Route, 11 (6.4)

Adjust route, 11 (18.1)

Figure 3. Discrepancies and Interventions in Medication Reconciliation Group

admission: 9 (SD=3) in the UC and 8 (SD=2) in the
MR (P=0.313). Each patient in MR group had an
average of 5 (SD=2) discrepancies.
Of the 327 discrepancies found in the MR, 172
(52.6%) were unintentional. Omission, dosage,
interval, and route of administration, respectively,
were the most common type of discrepancies found.
More details about the interventions performed and
the percentage of acceptance are described in
Figure 3. As result of correlation analysis, the
number of discrepancies was primarily explained by
the following continuous variables: age (r=0.67,
P=0.046), number of medications preadmission
(r=0.78, P=0.021), and Charlson Comorbidity Index
(r=0.61, P=0.038).
The mean time to perform MR was 40 (SD=17.2)
minutes. In the evaluation of clinical data sources
accessed to collect medication history, a median of
two (2–4) sources were available for each patient,
both for the total sample and groups. The main
source of collected data was direct interview with
the patient in MR group (Table 2).
DISCUSSION
In the first Brazilian randomized controlled trial
about MR at admission, correlations between age,
use of medications, health condition, and the
number of discrepancies after the collection of the
medication history were found. This is evidence that
such features can be used to create groups with
higher risk of having discrepancies, making MR
more effective.
Table 2 – Available data sources accessed to medication
history in MR group
Data sources per patient, median (IQR)
2 (2–4)
Patient interview, n (%)
39 (100.0)
Brown bag data, n (%)
11 (28.2)
Preadmission order(s), n (%)
13 (33.3)
Caregiver, n (%)
12 (30,8)
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The number of unintentional discrepancies was
strongly correlated with age (r=0.67) and number of
medications preadmission (r=0.78). This indicates
that elderly patients who are polymedicated are
more likely to present discrepancies, as previously
20
Further, the correlation with the
published.
Charlson Comorbidity Index was significant
(r=0.61), suggesting that the severity of the patient’s
condition may lead to an increased number of
discrepancies and thus to a higher risk of adverse
events.
Medication errors are common at hospital
21,22
In this study, a significant number of
admission.
unintentional discrepancies (n=3; SD=1 per patient)
were found in MR group. This is consistent with
other studies in which a high percentage of patients
admitted
showed
several
unintended
discrepancies.8,22,23 Another relevant point is that,
24,25
, about 64% of patients had at
as in other studies
least one discrepancy at the time of hospital
admission. This shows the importance of
discrepancies for health care security, since most of
the discrepancies concerning the list of preadmission medications have the potential to cause
harm and are clinically significant.7
Qualitative assessment of the discrepancies
7,8,22,23,26
, omission
showed that, as in other studies
is the most common type, representing 59.9% of the
unintentional discrepancies. However, this finding is
inconsistent with the study that ranks the
discrepancies of route and interval as second and
third places.23 The prevalence of polymedicated
patients, with a mean of 6 (SD=3) medications in
the pre-admission list, may explain omission as the
major discrepancy, due to the difficulty of patients
and
caregivers
to
accurately
inform
pharmacotherapy at the time of admission.
As expected, suggesting the start of a medication
was the most frequently performed intervention due
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to the amount of omission discrepancies found.
However, suggesting the adjustment of interval was
the most accepted intervention, with 89.5% of
acceptance, then starting new medication (83.5%),
adjusting the dosage (61.5%), and changing route
(18.1%).
This study did not find significant differences in LHS
between the UC and MR groups (P=0.620). This is
inconsistent with the study in which admission
discrepancies corrected within 48 hours by the
pharmacist intervention caused a small but
19
significant reduction in the LHS. The lack of
outcome efficacy in this study may be related to
sample heterogeneity, due to patients at age
extremes and with great variation in the Charlson
Comorbidity Index, even though there was no
significant difference in the group comparison.
When assessing the data collection process of the
intervention phase, the variables evaluated were
number of data sources used in the collection phase
and time spent to perform the intervention. In
27
Beckett’s 2012 study , pharmacists used a mean of
1.7 sources to collect the medication history; similar
data was found in this trial with a median of 2 (1–3)
sources per patient. A mean of 40.0 (SD=17.2)
minutes were spent on time for intervention, about
27
two times longer than indicated in Beckett’s study.
The criteria for enrollment were comprehensive and
focused on the availability of pharmacists to perform
the proposed actions rather than classifying
individuals specifically into a socio-demographic,
health condition, or medication use group. Thus, the
characteristics of the sample are close to those
presented by the population of patients admitted to
public Brazilian teaching hospitals, which allows
extrapolation of the results obtained in this study.

Despite the existence of statistical homogeneity
between groups, great variation in gender, age,
number of preadmission medications used and
Charlson Comorbidity Index parameters was found
within the groups. Since in the same group there
were patients with parameters ranging from 19–89
for age, 0–14 medications used in preadmission,
and 0–8 for the Charlson Comorbidity Index, this is
likely associated with the great variation within the
groups for LHS. One limitation of our study was a
considerable loss of follow-up due to transfer of
patients. Substantial loss to follow-up can lead to
underestimation of the true intervention effect.
Another observed limitation was the small number
of trained pharmacists who had time available to
perform MR. As a consequence we were unable to
perform MR among the first 48 hours after
admission as recommended in several guidelines.10
CONCLUSIONS
These results highlight weakness at patient
transition care levels in a public teaching hospital.
LHS, the primary outcome, should be further
investigated in larger studies. MR was well
accepted by physicians and it is a useful tool to find
and correct discrepancies, minimizing the risk of
adverse drug events and improving patient safety.
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