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Abstract Background: Medication reconciliation is the process of comparing a patient's medication orders to all
of the medications that the patient has been taking. Unfortunately, medication errors are common in our health
system accounting for significant proportion of patient harm. The main objective of our study was to explore the
effect of self-designed intervention in improving the accuracy of patient current medication list in the outpatient
settings. Methods: The study designed entailed collection of data from October 2013 to March 2014. The data
collected in October (The pre-intervention) was compared to the post-intervention data in March 2014. Following
interventions were performed: Education of residents, nurses and patients, frequent reminders to the residents to
perform medication reconciliation, sending notifications to the residents who failed to perform medication
reconciliation, reminding the patients get all refills at the time of appointment and reminding the patients to bring pill
bottles at each appointment. The pre-intervention data was compared with the post-intervention data for different
types of medication errors. Normality of the variables was pre assessed. Non-parametric analysis using Fisher’s
exact test was performed for comparison of categorical variables. Conclusion: In conclusion, our intervention
improved the accuracy of patient current medication list in the electronic records as accurate as possible. For clinics
and hospitals, medication reconciliation can enhance delivery of high value cost conscious care to the patients by
reducing medication errors.
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1. Introduction
Medical errors are often inevitable. Medical reconciliation
is one of the processes where medical errors are frequently
noted. Thomsen et al in a systematic review accrued
evidence from twenty nine studies. The authors reported a
median adverse drug event of 14.9% per 1000 person
months. The preventable adverse drug event was 5.6% per
1000 person months [1]. Medication reconciliation is
commonly described as the process of comparing the
prescribed patient's medication list to the actual number of
medications that the patient has been taking.
Medication reconciliation activities have mainly
scrutinized during times of admission, transition or
immediately following hospital discharge. Different and
independent member of the medical team including nurses,
residents, pharmacy and the primary physician usually
performs medical reconciliation. This allows identifying
current medications in use, discrepancies in medications

prescribed and utilized by the patient with prompt
correction of the errors. Medical reconciliation involves
rigorous checking and patient education to make sure the
variances in medications and their unintended usage is
monitored as these inaccuracies lead to increased
readmissions and adverse drug side effects.
Majority of the patients during their hospitalization are
substantially reliant on the medical and ancillary team for
addressing their medications. The sudden burden of
managing their own medications and recovery at
discharge with inadequate supervision and assistance leads
to erroneous medication use. Such mismanagement and
medication discrepancies are further exaggerated by
factors like language barrier, severe illness, patient’s
comprehension of his medication regimen and familial
support in appropriately monitoring the regimen.
The objective of this study was to retrospectively
identify the medication discrepancies in discharged
patients by review the medication reconciliation. After
which a six months of intervention was performed during
which included educating physician and patients about the
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importance of medication reconciliation and providing
patients with periodic reminders. Post six month
intervention the medical records were again reviewed to
evaluate for medication discrepancies.

2. Methods
2.1. Study Design and Baseline
Characteristics
A retrospective chart review was performed of 220
consecutive patients visiting the outpatient clinic for the
month of October 2013 at the Conemaugh memorial
medical center to assess for medication discrepancies.
This group was labeled as Pre-intervention group. This
study was approved by an institutional review board at
Conemaugh memorial medical center. The requirement of
individual patient consent was waived based on the
retrospective nature of this analysis. As a part of the
hospital policy patients are scheduled a follow up
appointment 1 month following discharge to evaluate their
clinical status.
Study data characteristics like age, sex, primary organ
system involved or diagnostic system, type medication
errors, failure to add a new or over the counter medication,
failure to omit an old medication and inaccuracy in
medication dose or frequency were collected. Patients
were screened with the application of predetermined
inclusion and exclusion criteria.

2.2. Inclusion Criteria
- All consecutive patients visiting in the Internal
Medicine clinic at the Conemaugh medical center in the
month of October 2013(pre-intervention group) and
March 2014 (post-intervention group)
Exclusion criteria:
- Patient inability to describe medications
- Patients who visited the clinic for flu shots.
- Patient unreachable on three attempts of phone call.
- Patient who left half way house or changed their
primary care.

2.3. Intervention
Following steps of intervention were undertaken to
improve medication reconciliation during the intervention
period from October to March:
1. Education of residents, nurses, physicians and
patients about their medication regimen.
a. Residents and nurses were taught the importance
and hazards of deficient medication reconciliation
during weekly conferences.
b. Residents were instructed to verbally promote and
discuss medication regimen with patients.
c. Residents and nurses directed to remind patients to
bring pill bottles to every visit and to review patient
pill bottles during visit, e.g. appropriateness,
interaction with over the counter (OTCs) drugs and
herbals, refill status, prescription requirements, etc.
d. Residents encouraged faxing discharge medication
list to primary physician.

e. Frequent reminders to the residents to perform
medication reconciliation.
f. Sending notifications to the residents who failed to
perform medication reconciliation.
2. Visual Cueing
a. Reminder stickers placed on resident computers.
b. Reminder posters placed in waiting area and exam
rooms.
c. Patient specific reminder to bring pill bottles to
every visit also included on appointment cards.
Written notification was sent to residents who failed to
perform adequate medication reconciliation as per
standard operating procedure during intervention period.
3. Educating patient and providing appropriate
supervision through phone call from the clinic nurses or
residents prior to outpatient visit:
a. Reminding the patients get all refills at the time of
appointment.
b. Reminding the patients to bring pill bottles at each
appointment.

2.3. Post-intervention and Statistical Analysis
A retrospective chart review was performed of 220
consecutive patients visiting the outpatient clinic for the
month of March 2014 at the Conemaugh memorial
medical center to assess for medication discrepancies.
Normality of the variables was pre assessed. Nonparametric statistical analysis using 2-sided Fisher’s exact
test to determine the significance with a p = .05 was
performed for comparison of categorical variables. All
statistical procedures were performed by SPSS 20.0 (IBM
SPSS Inc, Chicago, IL).

3. Results
A total of 440 patients were reviewed of which 60 were
included in the Pre-intervention group and 68 were
included in the Post-intervention group after application of
the predetermined inclusion and exclusion criteria
(Table 1). Pre-intervention group demonstrated a total of
34 females and 26 males with an average age of 52.50
years. The Post-intervention group demonstrated a total of
44 females and 24 males with an average age of 51 years.
No statistically significant difference was noted between
both the groups (Table 2).
Different primary organ system involved or diagnostic
system (Dx category) for the pre and post-intervention
group are shown in Table 3.
Table 4 shows the various types of medical errors noted
in both the groups. Failure to omit old medications
reduced from 27 to 23 patients. Failure to add new
medication reduced from 17 to 10 patients. Failure to
include OTC drugs was constant at 14 patients in the pre
and post-intervention group. Errors in total dose of the
medication decreased from 11 to 3 patients. Dosage
frequency was 5 and 6 patients in the pre and
post-intervention group, respectively. Total number of
errors in the pre and post-intervention groups were 75 and
56 patients, respectively, which were statistically significant.
Number of patient charts without any medical errors
in the pre-intervention group was 13 and in the
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post-intervention group was 38 that was a statistically
significant improvement. Our results suggest an
increase in number of charts with no error from 22%
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to 56% (p<0.0002) and reduction in any type of errors
from 61% to 39% (p <0.001) after a self-designed
intervention.

Table 1

Table 2.

Table 3.
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Table 4.

Type of Med Error by Study Time Period
pre

post

Percentage of Med Error Type by Study Time Period
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Table 5.

4. Discussion
Medical reconciliation is the process of reviewing and
creating the most accurate list of patient medications at
each transition of care. The purpose of medication
reconciliation is to decrease medical error and improve
patient safety [2]. Medical reconciliation is a multistep
process that involves reviewing and verifying patients list
of medications in order to identify any discrepancy
between medication ordered and patient’s list [3]. In
addition, patient’s understanding of medications and
communicating medication reconciliation to other
healthcare providers are also an integral part of medication

reconciliation. Systemic review of 26 studies done in 2012
revealed significant decrease in medication errors and
subsequent decrease in adverse drug reactions [4].
Unfortunately, medication reconciliation is rigged with
human errors. These errors lead to unintended
discrepancies in medications prescribed for the patient,
which usually occur during admission, discharge or
outpatient follow-up. Most of these errors are done at the
time of discharge with one study indicating 70.7% patients
having at least one actual or potential unintentional
discrepancy [5]. Intra hospital transfers are second to
hospital discharge in medication discrepancies with 62%
of patients having at least one medication error [6].
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However, hospital admission is associated with
medication errors in 53.6% of patients [7]. In 30% of
cases, these medical discrepancies can lead to potential
harm of patients causing 1.5 million preventable adverse
drug events annually; and putting an economic burden of
$3 billion per year on healthcare [8,9]. One of the
important causes of such errors is poor communication
and loss of information during the transition of care
causing approximately half of all medication errors and
20% of all adverse drug events [10,11].
Medical reconciliation requires collaboration between
healthcare providers, nurses and pharmacists. In various
studies, pharmacist involvement in medication reconciliation
showed decreased medication errors and improved patient
outcome [12,13]. Another study revealed nurse-pharmacy
communication can significantly reduce medication errors
[14]. Similarly, interdisciplinary approach between hospital,
nursing home and pharmacy in the implementation of
medical reconciliation has been shown to improve
outcome especially those with chronic conditions [15].
Patient centered approach involving active communication
with patients and ensuring effective participation in
medical reconciliation can decrease medication errors [16].
The benefits of medication reconciliation extend beyond
hospital setting when it can be equally effective in
ambulatory setting [17].
Our study demonstrates how small and simple interventions
like educating the residents, nurses, physician and patients
about the importance of accurate and comprehensive
medical reconciliation can effectively improve the number
of unintended discrepancies. Through our study we were
able to quantify both the accuracy of our existing
medication reconciliation process – specifically the patient
discharge medication list with outpatient follow-up and
measure the change in same after deployment of internally
developed interventions designed to increase clinician and
patient awareness and improve medication reconciliation
accuracy; with the anticipation that in so doing would
subsequently enhance patient safety and care.
Kripalani et al have demonstrated the most common
types of discrepancies were omission of a medication
(34.5%), incorrect dose (32.9%) or frequency (15.9%), or
an additional medication that should not have been on the
list (11.9%). Forms of non adherence included missed
doses (48.3%), premature discontinuation of a medication
(18.0%), failure to fill (10.0%) or delays in filling (4.7%)
a prescription, taking a medication less often (9.0%) or
more often (2.4%) than prescribed, and taking smaller
(4.3%) or larger (2.4%) doses than prescribed.
Discrepancy of omission was considered to be of
significant severity to lead to adverse drug events while
discrepancy in dose was considered to of serious severity
[18]. Our study demonstrates that simple interventions
could decrease discrepancies of omission and dosage
substantially to prevent adverse drug events.
In a retrospective analysis, medication reconciliation
was conducted over a time frame of six months. A total of
233 medication discrepancies were identified. The
medications enlisted in the electronic medical records
were verified by patient interviews. The authors concluded
that putting an end date to a prescribed medication could
minimize errors [18].
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In a prospective randomized study Hawes et al.
reported a decrease in 30-day readmission and emergency
department visits after a pharmacy driven clinic visit and
intervention. (0% vs. 40.5%, p <0.001). The intervention
entailed a clinical visit to the pharmacist and addressing
each medication, removing the discrepancies and creation
of “Best Possible Medication Discharge List” [19]. In a
study by Stewart and Lynch conducted on 219 patients the
descripencies were idenitifed in 97.5% of the patients.
After medication reconciliation there was a reduction in
the discrepancy from 97.5% to 82.5%. However the mean
rate for the discrepancy did not achieve statistical
significance (0.994 vs. 0.715 p=0.255) [20].
Medication reconciliation has its own flaws. Meticulous
reconciliation is time consuming and labor intensive for
physicians and the medical team. In a busy practice,
detailed medication reconciliation may be easily viewed
as an insignificant and redundant process with low
probability of affecting patient’s health [21]. Hence
educating residents, nurses and physician to improve
patient’s knowledge and familiarity with his medication
regimen is a major step in strengthening medication
reconciliation. Frequent reminders and notification to the
patients informing them about their appointment and
refills may significantly assist in increasing patient
compliance and provide appropriate medical supervision
after discharge.
The present study has its own limitations. Firstly, the
limited sample size may have affected the power of our
study. To address this issue a non-parametric analysis was
performed. Secondly, the information obtained from the
patient via telephone call was performed mostly by our
trained clinic nurses but errors made by patients in
reporting drug, duration, or dose, or by nurses cannot be
verified. Conducting a prospective randomized trial with
blinding and a well-defined control group in a multiinstitutional study may substantiate our findings.

5. Conclusion
In conclusion, our intervention improved the accuracy
of patient current medication list in the electronic records.
In an era where EMR is used for patient care across
multiple offices by multiple providers, it is important for
primary care physicians to keep medication lists as
accurate as possible. For clinics and hospitals, medication
reconciliation can enhance delivery of high value cost
conscious care to the patients by reducing medication
errors.
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