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OBJECTIVE: This was a single-center, prospective, pilot study aiming to evaluate the impact of pharmacist
involvement in the admission medication history and reconciliation process and to quantify discrepancies
found by pharmacists when compared to information collected by other health care providers at a pediatric
institution.

METHODS: A pharmacist completed a thorough medication history and reconciled discrepancies with the
medical team. Discrepancies included incorrect medication, dose, route, frequency; omitted information;
missing medications; or any other inconsistencies outside of these categories. Information was documented
in the electronic medical record via a standardized template, and pertinent discrepancies were communi-
cated with the medical team.

RESULTS: Of the 100 medication histories included in the study, a total of 309 discrepancies were identified
and corrected in the electronic medical record. The median length of time it took pharmacists to complete
the medication history process was 15 minutes per patient (interquartile range, 10-20 minutes). Thirty dis-
crepancies were determined as pertinent and were reported as intervened on and communicated to the
medical team.

CONCLUSION: This study provides evidence that pharmacist-obtained admission medication histories and
reconciliation have the potential to prevent potentially significant adverse drug reactions and have a positive

impact on patient care.Index terms admission, history, medication, pharmacist, reconciliation
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INTRODUCTION

Up to one quarter of adverse events in health
care are related to medications.! The Institute of
Medicine’s report on medical errors generated
increased attention to the issue of patient safety
in the health care system, reporting that medi-
cal errors accounted for 44,000 to 98,000 deaths
annually, which exceeds the number of deaths
due to motor vehicle accidents, breast cancer, or
AIDS. This places medical errors as the eighth
leading cause of death in the United States.” It
is estimated that 25% of all medication-related
injuries are due to medication errors and are thus
considered preventable.?

Up to 60% of patients admitted to the hos-
pital will have 1 or more medication-related
discrepancy in their admission medication his-
tory (MH).* An accurate and thorough MH and

medication reconciliation (MR) are important for
the care of each patient. A thorough MH should
consist of a list of the concentration, dose, route,
and frequency of all medications the patient is
currently taking at home.” MR is defined as the
process of gathering the most accurate list pos-
sible of all medications a patient is taking and
comparing that list against the ordering provid-
er’s admission, transfer, and/or discharge orders.
The goal is to provide accurate medications to
the patient at all transition points.® Inaccurate or
incomplete MHs and reconciliation may lead to
duplication of therapy, unexpected interactions
or adverse drug reactions, discontinuation of
medications inadvertently, or failure to detect
drug-related problems.’

Some barriers to completing an accurate MH
include time constraints, language barriers, the
severity of the patient’s illness, the patient or
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caregiver’s cognitive status, and the patient or
caregiver’s familiarity with the home medica-
tion regimen. It has been postulated that having
a formalized process in which the interviewer
is familiar with medication names, characteris-
tics, adverse drug reactions, dosage forms, and
administration of medications would minimize
many of these barriers and improve outcomes.’
Since pharmacists have expertise in understand-
ing medication therapy, this provides an oppor-
tunity for pharmacists to have a positive impact
in the accuracy and completeness of MHs.

One study that compared physician-obtained
MHs to pharmacist-obtained MHs for 55 patients
found that pharmacists identified significantly
more medications and documented significantly
more medication doses and dosage schedules.’
Pharmacists identified 353 discrepancies, in-
cluding 58 medications not initially identified
by physicians (p<0.001). Another study® found
similar results when MHs taken by emergency
department (ED) providers were compared to
those taken by clinical pharmacists for 286 pa-
tients. The pharmacist-acquired MHs in the ED
were more complete than those acquired by other
health professionals, specifically identifying
more medications, dosing information, allergies,
and immunization history.

Fewer data are available in the pediatric popu-
lation with regard to the benefit of pharmacist-
acquired MHs. One study® used a pharmacy
student with pediatric training to obtain an ad-
mission MH and perform MR of 272 patients
admitted to the general pediatrics team. At least
1 unintentional discrepancy was found for 59
patients (22%), of which 71% were of low clinical
importance, 23% were of moderate importance,
and 6% had severe potential to cause discomfort
or deterioration. Another study’ evaluated phar-
macist-obtained hospital admission MR from 5
sources including parent/patient, primary care
provider, community-based pharmacy, current
admission history, and physical examination
note of 23 medically complex children. Thirty-
nine errors were identified in 182 admission
medications (21%), including 17 omissions that
affected 13 patients (57%). Both of these studies
demonstrate that admission MH errors are com-
mon in pediatric patients. The objective of our
study was to implement and evaluate the benefit
of pharmacist involvement in admission MH and
MR process and to quantify discrepancies found

by pharmacists when compared to information
collected by other health care providers at a pe-
diatric institution.

METHODS

This was a single-center, prospective, pilot
study conducted at a 155-bed pediatric acute
care, freestanding, teaching hospital that is part
of a larger health care system. The study was ap-
proved by the Institutional Review Board at the
University of Chicago Medicine. Patients were
eligible for inclusion in the study if they were
admitted between November 2011 and February
2012 to the general pediatrics service. Patients
were excluded if they were being readmitted
within 72 hours of discharge, transferred from
another inpatient service, or a ward of the state.
This pilot was conducted on weekdays during
normal business hours, since weekends were
operated on a downscaled model.

The general pediatrics service is a multidisci-
plinary team with its own dedicated clinical phar-
macy specialist. Pharmacy residents currently on
the general pediatrics rotation are also closely
involved in the care of these patients. Although
the clinical pharmacist is involved in managing
medication therapy for these patients, standard
practices at this institution require a physician
and nurse who are members of the admitting
team caring for the patient to perform and
document an admission MH. This is the required
admitting procedure for all patients admitted to
the hospital. The information obtained during
the MH is documented directly into the electronic
medical record (EMR) by using Epic v2010 (Epic,
Verona, WI) under the prior to admission (PTA)
medication tab. Although a patient’s medication
profile will carry forward from admission to ad-
mission, a nurse and physician must document
that he or she has obtained and updated the
current PTA medication information.

To implement the MH and MR process, the
physicians working on the general pediatrics
team were notified of the increased involvement
of pharmacists in this process. All pharmacists,
including clinical specialists as well as residents,
caring for patients on this service were given both
verbal and written training regarding specific
instructions on the methodology of the study in
an effort to standardize the process. A uniform
MH form was used to document information for
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each patient.

As part of the study procedures, following
completion of an MH by a physician and nurse,
a pharmacist completed an MH by speaking with
the patient, family, caregiver, and/or pharmacy.
The section in the EMR that listed the patients’
PTA medications was then updated by the phar-
macist to reflect the correct medication regimen.
Next, MR was performed by using the informa-
tion collected and comparing it to the inpatient
orders. Any pertinent discrepancies were then
communicated verbally with the medical team.
These were defined as discrepancies that could
potentially cause patient harm if not addressed
in a timely fashion. Finally, a note was written
in the EMR, summarizing the MH information
obtained including any discrepancies identified,
medication changes being made, as well as any
other pharmacist recommendations.

Information collected included admission
date and time, MH date and time, patient’s com-
munity pharmacy information, allergies, PTA
medications as reported in the EMR, pharmacist-
obtained PTA medications, number and type of
discrepancies identified, number of interven-
tions made to the medical team, a subjective
accuracy score, and the time spent completing
the process. Discrepancies were categorized as
incorrect medication, incorrect dose, incorrect
route, incorrect frequency, omitted information,
missing medication, or other (consisting of any
other inconsistencies outside of these categories).
After the pharmacist completed the MH, he or
she assigned a subjective accuracy score based on
how accurate the information collected seemed,
with 1 being the least accurate and 5 being the
most accurate.

The primary outcome was the number of
discrepancies discovered by pharmacists in
admission MH information compared to infor-
mation collected by other health care providers.
Secondary outcomes included time barriers to
pharmacist involvement in MHs and the num-
ber of interventions made to the medical team
by pharmacists. This was a pilot study where
descriptive statistics were used to analyze data.

RESULTS

Atotal of 100 MHs were included in the study.
Pharmacists were unable to obtain MH infor-
mation for many patients. The major reasons

for this included patients unfamiliar with their
home medication regimen, no family members/
caregivers present to provide the medication
information, or patients being admitted during
the weekend when pharmacists were not avail-
able to obtain an MH. Of the 100 MHs included
in this pilot, 70 were completed within 24 hours
after admission. The primary pharmacy the pa-
tient used to fill prescription medications could
be obtained for 77 patients. For the 77 patients
who had pharmacy information documented,
the pharmacist contacted 33 of these pharma-
cies for additional information. This included
clarifying the patient’s medication regimen, ob-
taining information the patient or caregiver did
not know, such as a medication name, strength,
dose, as well as inquiring about refill history. The
mean number of medications documented before
pharmacist intervention and after pharmacist
intervention was 4.4 + 3.3 and 4.3 + 3.9, respec-
tively. The median time it took for a pharmacist
to complete the MH process per patient, includ-
ing documentation in the EMR, was 15 minutes
(interquartile range [IQR], 10-20 minutes).

There were a total of 309 discrepancies discov-
ered as seen in the Figure. These included missing
medication (n=101, 32.7%), other (n=78, 25.2%),
omitted information (n=69, 22.3%), incorrect dose
(n=26, 8.4%), incorrect frequency (n=18, 5.8%),
incorrect medication (n=9, 2.9%), and incorrect
route (n=8, 2.6%). Most discrepancies in the
“other” category included medications listed on
the patient’s PTA medications that he or she was
no longer taking.

Of the 87 subjective accuracy scores docu-
mented, the mean score was 4.25 + 1.1, which
included a score of 1 (n=5), 2 (n=2), 3 (n=8), 4
(n=22), and 5 (n=50). This indicates overall the
pharmacists felt the information obtained was
accurate. A total of 30 interventions were made
to the medical team; however, only 57 MH forms
contained documentation of the number of inter-
ventions. Interventions were made for a total of
11 patients with a median of 1 intervention per
patient (IQR, 1-5).

DISCUSSION

When comparing pharmacist-obtained MHs
with those obtained by physicians and nurses, a
total of 309 discrepancies were discovered. There
was amedian of 2 discrepancies per patient (IQR,
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Figure. The number of discrepancies identified in each prespecified category.
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1-4). Most discrepancies were missing medica-
tions, which indicated a patient was taking a
medication at home that had not been docu-
mented in the PTA medication list. Examples of
these in this pilot included antiepileptics, insulin,
inhaled medications for asthma, and medications
to treat gastrointestinal reflux. Pharmacists were
able to fill in omitted information 69 times. This
included providing the dose, frequency, and/or
directions for use.

Thirty interventions were documented as be-
ing made to the medical team; however, this was
likely underreported. With only 57 of the 100 MH
forms indicating this number, it is unknown if
any interventions were made for the remaining
43 patients. This is likely related to the location
of this data point on the standardized MH form
used. However, many clinically significant dis-
crepancies were identified and intervened on by
a pharmacist, including correcting the dose of
antiepileptic medications, bosentan, sildenafil,
and methotrexate; identifying missing medica-
tions such as clonazepam and clonidine; and
discontinuing medications that had been ordered
as inpatient orders and that the patient was no
longer taking, such as phenobarbital. These ex-
amples serve as supporting evidence that phar-
macists had a key role in potentially preventing
serious adverse drug reactions from occurring
for many of these patients.

The median time of 15 minutes per patient to
complete the 5-step process of collecting and
documenting the MH and MR was also likely

MH and MR process.
There was also no objective assessment of the
clinical significance of discrepancies identified;
however, a subjective accuracy assessment score
was implemented to help decipher the reliabil-
ity of information obtained by pharmacists. In
future data collection, we will consider using
the National Coordinating Council for Medica-
tion Error Reporting and Prevention index for
categorizing medication errors to assess the
magnitude of discrepancies discovered.! In this
pilot, pharmacist-gathered data were assumed
to be the most accurate. Finally, different phar-
macists were involved in obtaining MHs and
performing MR. Pharmacy residents completed
92 MHs, while a clinical specialist completed 8.
Even though universal written and verbal train-
ing was provided to all pharmacists involved
in this process, differences in technique could
have contributed to differences in the amount of
medication information collected.

CONCLUSIONS

After evaluating 100 MHs, pharmacists iden-
tified and corrected a total of 309 discrepancies
when pharmacist-obtained information was
compared to physician- and nurse-obtained
information. A median of 2 discrepancies per pa-
tient was identified by pharmacists in the docu-
mented PTA medication information. The most
common discrepancy discovered was a missing
medication. Examples of discrepancies identi-
fied, such as inaccurate antiepileptic regimens,
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provide evidence that pharmacist involvement
in obtaining admission MHs and performing MR
has the potential to prevent potentially significant
adverse drug reactions and to have a positive
impact on patient care. Additionally, this study
suggests that pharmacists have the potential
to significantly enhance patient care at various
transition points as evidenced by the additional
information obtained while performing admis-
sion MH and MR.
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