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sia care unit (PACU) patients to identify discrepancies between home and

inpatient medications and prevent medication errors.
Design:Pilot an evidence-based practice change to perform PACUmedica-

tion histories.
Methods: Inpatients or surgical admissions to general care units at a

pediatric tertiary care 348-bed hospital ages 2-18 years were included.

Parents/guardians were asked about their child’s prescription and over-

the-counter medications, allergies, and adherence. Data included patient

age, surgery, medication categories, and error classifications. Informa-

tion was compared to the patient’s medical record.
Findings: From June to July 2016, 75 medication histories were per-

formed, covering 44.6% of eligible cases within the period. Seventy-four

discrepancies were found, the most frequent being omission. The medica-

tion category with the most errors was vitamins/herbals/supplements.
Conclusion: The workflow designed assessed discrepancy frequency and

type in surgical patients’ medication lists when transitioning from the

PACU to general care units.
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WITH EVERY CARE TRANSITION of a patient

there is an increased risk for medication discrep-

ancies.1 Medication discrepancies, if not properly
managed, lead to a higher risk of medication

adverse effects, increased emergency department

admissions, and even death.2 In fact, in the United

States, medical errors rank as the third leading

cause of death.3 Many of these errors are prevent-
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able and often due to medication omission, under-

use, or overuse at care transitions.4 Pediatric

patients have a three times greater risk of medica-
tion error, with 5% to 27% of orders leading to an

error.5 In addition to the major health conse-

quences of medication errors, they also have a

huge economic impact on the health system.1

One study found that adverse drug events are esti-

mated to cost $5.6 million per hospital per year,

with many preventable medication errors result-

ing from overuse, underuse, or prescribing or
dispensing errors.6

As a result of the economic and medical impact of

medication errors, the Joint Commission has

emphasized in its patient safety goals the impor-

tance of medication and reconciliation at all care

transitions.7 The Joint Commission’s National Pa-

tient Safety goal 8 of 2006 calls for health systems
to develop a process to obtain and document a

complete list of the patient’s current medications

on admission. Furthermore, goal 8 of the Joint

Commission requires that patient medications
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are communicated to the next provider of service

when the patient undergoes a care transition

within or outside the health system. The goal is

to develop a process that provides efficient and ac-

curate medication histories for patients at each
care transition. Most recently, goal 3 of the 2017

National Patient Safety Goals involves improving

safe and accurate use of medications through

medication reconciliation and discrepancy resolu-

tion.8 Components of this goal include collecting

information on the patient’s current medications

(including drug name, dose, route and frequency

of administration, and indication), comparing
these medications to hospital orders to identify dis-

crepancies, and providing patients with medica-

tion management information at the end of a

given stage of care.8

Surgical patients are at high risk of medication

errors because of new postoperative medica-

tions and unintended alteration of regular regi-
mens.9,10 In addition, the consequences of a

medication error may be higher in the

pediatric population. Little research has been

conducted with regard to the impact of

medication histories in a postanesthesia care

unit (PACU) within a pediatric hospital.

Providing an accurate medication history on a

patient before their transition from a PACU to
the hospital floor may reduce medication errors.

Medication histories performed by trained

pharmacy personnel have been shown to be

more accurate than histories performed by other

professionals.1 One study demonstrated the

importance of medication histories in the pediatric

population by pharmacy staff at specific transition
points.1 The study by Provine et al11 examined

more than 100medication histories and found a to-

tal of 309 discrepancies, many of the discrepancies

classified as medication omission. Overall, Provine

et al11 showed the beneficial impact that pharma-

cists can have on patient care at different transition

points. Another study by students at Ferris State

University searched for new strategies to gather ac-
curate medication histories by having pharmacy

students examine medical charts.12 Pharmacy stu-

dents examined more than 300 patient charts and

interviewed patients or patient family members to

obtain an accurate medication history.12 In addi-

tion, students would contact the patient’s commu-

nity pharmacy to assist in identifying omitted
medications.12 It was found that 53.7% of medical

charts had missing prescription medications that

were not properly documented and 51.2% of

charts had missing nonprescription and natural

products.12 This study demonstrates that using
pharmacy students in performing medication his-

tories also provides extensive benefit to the pa-

tient’s care.

A study by Gonzalez-Garcia et al9 examined

medication reconciliation at admission to surgical

departments. The study compared the preadmis-

sion medications of the patient with the medica-
tion received at the hospital 24 to 48 hours after

admission.9 They found that there was a high prev-

alence of reconciliation errors, especially in those

with scheduled surgeries and those with a higher

volume of preadmission medications.9 Overall,

surgical patients are found to be more prone to

medication discrepancies, especially during the

transition of care.

Current research in medication histories and docu-

mentation errors is lacking in the pediatric surgical

population. A prospective study was performed at

C.S. Mott Children’s Hospital to identify medica-

tion discrepancies at discharge, specifically for

the pediatric population. The study compared

three medication lists for patients who were
admitted to a general pediatric hospital floor for

more than 24 hours.13 The medication lists were

used to identify discrepancies defined as medica-

tion name, dose, route, or frequency and classify

error type.12 From this study, it was found that

omission/admission errors were more common

than dosage errors, and allergy and seizure medica-

tions were found to have the highest rate of
discrepancy.13 Ultimately, they found that when

multiple sources of documentation exist at the

time of hospital discharge, medication discrep-

ancies are found.13 This study showed that the pe-

diatric population may benefit from a more

extensive medication history.

The current process for obtaining medication his-
tories before surgery within the PACU at the

research site is through nurses. First, the day

before surgery, a nurse makes a phone call to

briefly go through the medications that the pa-

tient is taking. A more thorough history is taken

by a nurse on the day of surgery in the preopera-

tive area. Pharmacy was not involved in this
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process within the PACU, and medication his-

tories would only be performed by pharmacists

on certain units after the surgery and admission

to the floor. The purpose of this study was to

develop a medication history and reconciliation
process and determine the potential impact of im-

plementing pharmacist-performed medication

histories in a pediatric PACU on the discrepancy

rates at the time of transfer of care and to identify

common medication error types.

Design/Methods

This is a pilot study of an evidence-based practice

change to introduce a pharmacy employee in the

preoperative setting to do a medication history

and reconciliation, identify discrepancies before

transfer to a patient room, and alert the pharmacy
before verification of inpatient orders. This project

was conducted by pharmacy interns at C.S. Mott

Children’s Hospital under pharmacist oversight.

Interns met with PACU nursing staff and leader-

ship to discuss project goals and orient the staff

to their role within the project. Nursing staff and

leadership were very receptive and provided a

great deal of support throughout the extent of
the project.

Blank medication history and reconciliation forms

were designed based on literature review of

validated forms used at other institutions

(Figures 1A, B and 2). Patients included were

inpatient or surgical admissions with an age of

older than 2 years and younger than 18 years. Pa-
tients who were admitted to an intensive care

unit from the PACU, patients undergoing cardiac

procedures, and patients with surgery end times

beyond 3:00 p.m. were excluded. Patients were

tracked using a PACU Status Board in the elec-

tronic medical record portal. The Status Board

provided live updates of a patient’s stage in sur-

gery, allowing us to know when a patient would
be in the PACU. Interviews were conducted with

the patient’s parent(s)/guardian(s) while the pa-

tient was in Phase 1 recovery, after the Status

Board indicated that the patient’s family had

been paged.

Parents and/or guardians were asked about their

child’s prescription and over-the-counter medica-
tion use, as well as allergy information and adher-

ence. Information that was collected from parents
was comparedwithwhat was on the patient’s elec-

tronic medical record. Once a discrepancy was

identified, the results were recorded and docu-

mented as a pharmacy note in the patient’s medical

record. Inpatient pharmacists then had access to
the note at the time of order verification and could

page doctors regarding discrepancies found. Data

were collected regarding the patient’s age and sur-

gery type, medication categories, and error classifi-

cations. Errors were categorized based on the

classification system developed by the National

Coordinating Council for Medication Error Report-

ing and Prevention (NCC MERP).14 In this system,
errors are categorized from A (least severe) to I

(most severe).14 Because of the exploratory nature

of the project, only descriptive statistical measures

were calculated.

Results

Patient and Pharmacist Response

Families and nurses were generally receptive to

pharmacy presence within the PACU. There are

multiple phases of postoperative care. During the

initial phase (Phase I), patients are often sedated,

and families are not called to the bedside until

the patient begins to reorient himself or herself.

During the second phase (Phase II), patients are
prepared for discharge or transport to the general

care unit. We found that the best time to approach

families was during Phase I, as patients are often in

this phase for a longer period than Phase II and par-

ents and/or guardians are often more accessible

while waiting for their children to fully awaken

from anesthesia, per PACU protocol. Family mem-

bers generally wanted to spend time with the
recovering patients, but they were willing to take

some time to provide a history. Although some par-

ents and/or guardians initially seemed confused by

the medication history process, explanations by

pharmacy interns and nurses helped ease their

concerns. In addition, from verbal feedback, phar-

macists reported that having medication histories

available at the time of order verification was
useful.
Interviews and Errors

During the course of 22 days (ranging from June

to July 2016), 75 medication histories were per-

formed. On average, three to four medication
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Figure 1. (A) The first page of the medication history form, designed based on a literature review of forms used at

other institutions. (B) Page 2 of the medication history form.
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Figure 2. Medication reconciliation form, with areas for patient demographics, medication categories, error

types, and error classification.
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histories were performed per project day

(3.41 6 1.27). This covered 44.6% of all eligible

surgical cases within the project period. The

average age of patients was 9.64 (64.80) years,

and the average time per interview was 9.5

(62.48) minutes.

A total of 74 discrepancies were found
(Figure 3). The average number of discrepancies

per patient was 2 (61.20). The most common

type of discrepancy was omission of medica-

tions (62%). Other discrepancies included incor-

rect regimen (18%), medication commission

(14%), incorrect formulations (4%), incorrect al-

lergy information (1%), and other miscellaneous

errors (1%). The most common medication cate-
gories with errors were vitamins/herbals/sup-

plements (42%), allergy medications (15%), and

gastrointestinal medications (11%). Other cate-

gories of medications included central nervous
system medications (7%), steroids and hor-

mones (6%), respiratory medications (6%), anti-

microbials (4%), cardiovascular medications

(3%), antiemetics (1%), anticoagulants and anti-

platelets (1%), analgesics (1%), and other miscel-

laneous medications (2%). Using the error

classification system developed by the NCC

MERP, the most common error category was
category C (70%), meaning an error occurred

that reached the patient but did not cause

harm. There were also errors in category A

(19%), meaning events had the potential for er-

ror, but an error did not occur, and category B

(11%), meaning an error occurred but did not

reach the patient.

Discussion

The workflow designed in this pilot project was

successful in assessing the frequency and type
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Figure 3. Types of medication discrepancies found. The most common category of errors was medication omis-

sion (62%). This figure is available in color online at www.jopan.org.
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of discrepancies in medication lists in surgical pa-

tients when transitioning from the PACU to the

general care unit. The results of this project

were similar to other studies in the area of medi-

cation history and reconciliation. We found that

medication histories performed by pharmacy

personnel led to the discovery of discrepancies

that were not caught previously by other health
care professionals. It was found that vitamins,

herbals, and supplements had the most discrep-

ancies. We theorize that the reason for omission

of many vitamins, herbals, and supplements is

because parents do not consider these products

as active medications and do not mention them

unless probed. The most common type of

discrepancy was omission of medications. This
type of error is category C in the NCC MERP clas-

sification, meaning that an error occurred that

reached the patient but did not cause patient

harm.
Limitations

Patient stay times in the PACU were highly vari-

able, and some patients had very short recovery

periods. The short time frame and frequent

changes in patient location sometimes made

locating patients difficult. We were thus not able
to conduct histories on all eligible patients. The

project was also conducted over a short time-

frame (22 days). Additionally, pharmacy interns

were only available in the daytime on weekdays

to conduct histories. Patients who had late surgery

end times therefore did not have histories per-

formed. A final limitation was that parents and/or

guardians were not always familiar with their
child’s medications, thus leading to potential inac-

curacy in these medication reconciliations. We

recommend that subsequent endeavors incorpo-

rate more calls to community pharmacies based

on preferred pharmacies listed in the patient’s

http://www.jopan.org
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medical records and clarified with parents and/or

guardians during medication histories. It would

also be beneficial for parents and/or guardians to

bring all their child’s medications with them to

the hospital for review.

Conclusion

Our pilot project found that medication histories

performed by trained pharmacy personnel in the
PACU were able to uncover discrepancies in pa-

tient medical records before transfer to hospital

beds.

Future Directions

The medication history process can be made more

efficient by developing clear protocols and
training procedures. There are also opportunities

to streamline the medication history procedure.

For example, instead of using blank forms to

conduct medication histories, a medication list

in the electronic medical record allowed for

smoother history taking. In addition, appropriate
documentation of medication history completion

for a patient must be ensured to prevent multiple

histories being performed in the PACU and on

the general care floor at a given stage of care. We

do recommend that a new history and reconcilia-
tion be performed by either a trained pharmacy

personnel or a nurse with each transfer of care.

Another area for further research is to examine pa-

tient records to see if interventions were made

based on medication histories conducted. To

formally gauge pharmacist response, a survey

could be distributed to inpatient pharmacists to

find out if they used the medication history notes
and what interventions they made. A final

endeavor is the establishment of a permanent

pharmacy technician or intern position in the

PACU to perform histories. This project paves the

way for a permanent pharmacy presence within

the PACU.
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