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ABSTRACT

* 
Objective: To assess if the pharmacy department should 
be more involved in the medication reconciliation process 
to assist in the reduction of medication errors that occur 
during transition of care points in the hospital setting. 
Methods: This was an observational prospective cohort 
study at a 531-bed hospital in Pensacola, FL from June 1, 
2014 to August 31, 2014. Patients were included in the 
study if they had health insurance and were taking five or 
more medications. Patients with congestive heart failure 
were excluded from the study. Student pharmacists 
collected and evaluated medication histories obtained from 
patients’ community pharmacies, and directed patient 
interviews. Primary care providers were only contacted on 
an as needed basis. The information collected was 
presented to the clinical pharmacist, where interventions 
were made utilizing clinical judgment. 
Results: During the three month study, 1045 home 
medications were reviewed by student pharmacist. Of 
these, 290 discrepancies were discovered (27.8%; 
p=0.02). The most common medication discrepancy found 
was dose optimization (45.5%). The remaining 
discrepancies included: added therapy (27.6%), other 
(15.2%), and discontinued therapy (11.7%). Pharmacists 
made 143 interventions based on clinical judgment 
(49.3%; p=0.04). 
Conclusion: Involvement of pharmacy personnel during 
the medication reconciliation process can be an essential 
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component in reducing medical errors. With the addition of 
the pharmacy department during the admission process, 
accuracy, cost savings, and patient safety across all 
phases and transition points of care were achieved. 
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Pharmacy Service, Hospital; Medication Errors; 
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INTRODUCTION 

The Joint Commission defines medication 
reconciliation as the process of comparing a 
patient’s medication orders to all of the medications 
that the patient has been taking. This reconciliation 
is done to avoid medication errors such as 
omissions, duplications, dosing errors, and drug 
interactions. It should be performed at every 
transition of care in which new medications are 
ordered or existing orders are rewritten.1 In July 
2011, the Joint Commission incorporated 
medication reconciliation into their third National 
Patient Safety Goal. Most medication errors (66%) 
occur at transition of care points such as admission, 
transfer, discharge, and outpatient.2 

According to the following reports, adverse drug 
events (ADEs) can greatly affect the quantity, 
quality and financial stability of an individual’s life. 
Over 770,000 people are injured or die each year in 
hospitals due to ADEs.3 According to the Agency for 
Healthcare Research and Quality (AHRQ), ADEs at 
a community hospital were associated with an 
increased adjusted cost of USD 3,420 and an 
adjusted increase in the length of stay by 3 days.4 In 
2006, the average cost added to a hospital stay for 
each preventable adverse drug event was USD 
8,750, as reported by the Institute of Medicine. The 
estimated annual cost of preventable adverse drug 
events for Medicare patients in 2006 was USD 887 
million.5  

Previous literature has shown that inpatient 
medication histories are often incomplete with as 
much as 25% of home medications being omitted.6 
A study team consisting of a pharmacist, student 
pharmacist and medical student found that 53.6% of 
patients had at least one unintended medication 
discrepancy upon admission. Although most 
discrepancies were identified as having little to no 
potential of causing harm (61%), 33% were ranked 
as having the potential to cause moderate clinical 
deterioration, and 6% were ranked as having the 
potential to cause severe clinical deterioration.7 In a 
study conducted by Pippins, pharmacists found a 
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high prevalence of unintentional medication 
discrepancies (an average of 1.4 per patient) with 
potential for patient harm.8  

Studies have shown that pharmacist and student 
pharmacist involvement during the medication 
reconciliation process can prevent medication 
errors. Hayes observed that medication histories 
completed by pharmacists in the emergency 
department resulted in significantly fewer errors in 
documentation and increased documentation of 
allergies.9 A study conducted by Lu Y showed that 
inpatient and discharge medication reconciliations 
conducted by the pharmacy department reduced 
the risk of 30-day related readmissions by 43.2% 
(p=0.1180).10 In an additional study, pharmacists 
reviewed 5,006 medications and resolved 467 
admission medication errors. Of these medication 
errors 46% were considered significant or serious.11 

In the past, physicians and nurses have shared the 
responsibility of conducting medication 
reconciliations.12 Many studies have established 
that pharmacy-led medication reconciliations 
provide more accurate medication lists, and identify 
more discrepancies compared to physician-led or 
nurse-led medication reconciliation programs. 
Nester found that pharmacists implemented more 
interventions (34% vs 15%), confirmed the use of 
herbal or non-prescription products (98% vs 70%), 
and verified more medications with outpatient 
pharmacies (24% vs 4%) when compared to 
nurses.13 Lancaster observed that student 
pharmacists discovered significantly more 
medication discrepancies per patient (10.2) 
compared to physicians (7.1) and nurses (6.8). Of 
the medications identified by student pharmacists 
that were not identified by physicians and nurses, 
68% were nonprescription medications.14 
Mergenhagen found that during the medication 
reconciliation process, pharmacists documented 
statistically more changes than physicians (3.6 vs 
0.8).15 

A study conducted by Murphy describes the 
benefits of a newly implemented pharmacy-driven 
medication reconciliation program. The current 
process for obtaining medication histories was 
assessed prior to the implementation of the new 
reconciliation process. Every patient admitted to the 
hospital received a complete and comprehensive 
home medication interview conducted by 
pharmacists or student pharmacists within 24 hours 
of admittance. At discharge, patients also received 
medication reconciliation, and were provided with a 
medication report for their personal record. At the 
conclusion of the study, medication errors were 
reduced from 90% to 47% on the surgical unit and 
from 57% to 33% in the medicine unit.16  

Past studies show that pharmacists are better 
equipped to decrease medication reconciliation 
discrepancies, this research assessed if the 
pharmacy department should be more involved in 
the medication reconciliation process in order to 
assist in the reduction of medication errors that 
occur during transition of care points. The 
secondary endpoint evaluated the potential cost-
savings due to prevention of adverse effects. 

Therefore, the involvement of the pharmacy 
department promoted quality assurance by 
preventing medication errors through accurate 
medication reconciliations. The study also justified 
the need for pharmacy department-led medication 
reconciliation through the pharmacoeconomic 
model of cost saving as its secondary endpoint. 
This makes a strong economic justification for the 
role of pharmacists in reducing medication errors by 
decreasing costs in addition to ensuring patient’s 
safety. In line with ensuring quality assurance 
across healthcare systems, the Joint Commission 
recognizes medication reconciliation as one of the 
objectives in the National Patient Safety Goals.1 

 
METHODS  

The study was conducted from June 2014 to August 
2014, and received prior approval from the Clinical 
Studies Coordinator at the hospital institution and 
the Institutional Review Board at Florida A&M 
University. This hospital institution is a 531-bed, for-
profit, community hospital and is a part of the 
Hospital Corporation of America (HCA) healthcare 
system. The pharmacy department is open 24 
hours, with pharmacists providing services from 
patient care units occurring for 10 hours. 
Pharmacists play a vital role in the hospital and 
function in team rounding as well as medication 
monitoring. Patient’s home medication histories are 
obtained by the nursing staff upon patient 
admission, which are utilized by physicians to 
decide which medications to resume, modify, 
discontinue, or start while the patient is hospitalized.  

A total of six student pharmacists completing their 
Advanced Pharmacy Practice Experience (APPE) 
were assigned to five decentralized stations 
throughout the hospital, excluding labor and 
delivery, physical therapy, and hospice and 
palliative care, from 7 a.m. to 5 p.m. five days a 
week.  They collected and evaluated medication 
histories, under the supervision of a pharmacist, 
obtained from hospitalized patients’ outpatient-
community pharmacies via phone or fax, and by 
conducting direct patient interviews. Patients’ 
primary care providers were also contacted on an 
as-needed basis to offer further clarification on 
medication histories. Upon retrieval of data, student 
pharmacists then identified discrepancies by 
comparing their medication histories to the list 
collected by nurses upon initial admission. Potential 
discrepancies were then presented to the clinical 
pharmacist, who reviewed the discrepancies 
identified by student pharmacist. A discrepancy is 
defined as any difference between the nurse’s 
medication list received at the time of admission 
compared to the information gathered by the 
student pharmacist from outpatient pharmacies and 
patient interviews. Discrepancies were organized 
into four categories: dose optimization, added 
therapy, discontinued therapy, and other. Once 
discrepancies were validated and verified by the 
clinical pharmacist, interventions were implemented 
based on clinical judgement. The percentage of 
discrepancies identified was 27.8%, which indicates 
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that approximately one-third of all patients’ home 
medications contained some form of a discrepancy.  

Patients were included in the study if they were 
admitted within 24 hours, insured, and on a medical 
regimen consisting of five or more medications. 
Patients with congestive heart failure were excluded 
from the study as patients with this disease state 
are generally readmitted more often and could skew 
the data.  

Consistent data collection was achieved through the 
implementation of a centralized computer program, 
protocols, and a hospital developed checklist. All 
student pharmacists were trained by the same 
specific tutorial system developed by the hospital for 
this study. All data was collected in the same order 
in accordance with the hospital developed checklist. 
The data was collected using a centralized Excel 
spreadsheet with the following categories: drug 
name, dose, frequency, time last taken, and 
community pharmacy name. Additional data 
collected was the total amount of time needed for a 
student pharmacist to obtain a medication history 
and for a pharmacist to make interventions. Chi-
square tests were used to evaluate the statistical 
data for discovered discrepancies, interventions, 
and overall outcome. Results of these analyses 
were considered significant when the p value was 
less than 0.05. All statistical analyses were 
performed using the Statistical Analysis Software 
(SAS) system. The potential financial impact was 
calculated based on a report of the estimated 
additional cost of hospitalization due to a 
preventable adverse drug event from the Institute of 
Medicine. In order to limit bias, data analysis and 
statistics were completed by a distinguished 
professor from a local university.  

 
RESULTS  

During the three-month research period, 1045 home 
medications, in 90 patients, were reviewed by 
student pharmacist and validated by clinical 
pharmacists. Upon comparison to the nursing 

composed home medication list, 290 (27.8%) 
medication discrepancies were discovered, showing 
statistical significance with a confidence interval of 
95% (p=0.02).The most common medication 
discrepancies were dose optimization (45.5%), 
added therapy (27.6%), discontinued therapy 
(11.7%), and other (15.2%). Summary of 
discrepancies is shown in Figure 1. 

Of the 290 medication discrepancies validated by 
clinical pharmacists, 143 (49.3%) required 
interventions based on their clinical judgement, 
which were accepted by providers. The data 
showed statistical significance with a confidence 
interval of 95% (p=0.04). The remaining 147 
(50.7%) of discrepancies were not intervened upon, 
but were correctly updated in the patient’s electronic 
home medication record. A majority of non-
intervened discrepancies were oral diabetic 
medications due to hospital protocol of switching all 
patients with diabetes to insulin therapy for glycemic 
control while admitted. The most common 
intervention noted was dose optimization (52%), 
followed by added therapy (34%), discontinued 
therapy (11%), and other (3%). As shown in Table 
1. 

The potential effect of implementing a pharmacy-led 
medication reconciliation program over a twelve-
month period was extrapolated based on the 
facilities 2013 total admissions of 14, 701 patients 
and 1.6 interventions per patient found in the study, 
which could result in 23,521 possible medication 
interventions. According to the Institute of Medicine, 
each preventable ADE could potentially contribute 
an estimated additional USD 8,750 towards hospital 
stay cost.5 The annual estimated total gross cost 

Table 1. Pharmacy interventions by clinical pharmacists, 
by type. Among the total of 143 medication discrepancies 
Optimized patients' medication strength or 
frequency 

75 (52.4%) 

Added additional medication to home 
medication list 

49 (34.3%) 

Discontinued medication 15 (10.5%) 
Other 4 (2.8%) 

Figure 1: Pharmacy Medication Discrepancies, by type. Student pharmacists reviewed total of 1045 patients’ home 
medications, in 90 patients, and 290 medication discrepancies were found. 
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would be in the region of USD 2 million, based on 
the current standard of care. The findings are 
summarized in Table 2.  

The medication reconciliation process conducted by 
student pharmacist took approximately 47 minutes 
per patient. Unfortunately, the amount of time it took 
the clinical pharmacists to validate the 
discrepancies found by the student and to place the 
interventions was not documented. More details can 
be seen in Table 3.  

The Hospital Consumer Assessment of Healthcare 
Providers and Systems (HCAHPS) scores for 
medication communications was 60% in May, the 
month prior to the study starting. The medication 
communication score increased to a peak of 64% in 
the month of July, and the average score over the 
three month course of the study was 63%. Although 
the impact on HCAHPS was not significant, the 
month following the study the score fell to 63% in 
September, which may convey a positive impact of 
student pharmacists during the study. Details are 
provided in Figure 2. 

 
DISCUSSION 

The number of discrepancies discovered was 
statistically significant, indicated by a p-value of 
0.02. The high percentage of discrepancies 

discovered reinforced the premise of the study at 
which student pharmacists are the vanguard for 
detecting medication discrepancies. 

Discrepancies were organized into four categories: 
dose optimization, added therapy, discontinued 
therapy, and other. Discrepancies were categorized 
as dose optimization if changes had to be made 
regarding the medication strength or frequency. 
Discrepancies were categorized as added therapy if 
a medication that the patient takes at home does 
not appear on their medication list. Discrepancies 
were categorized as discontinued therapy if a 
medication that the patient was no longer taking 
appeared on their medication list. Discrepancies 
were categorized as other if they did not fit into the 
other three categories. Examples of the other 
category include differences in salt forms or 
formulations and medication samples utilized by 
patients. The most prominent discrepancy identified 
was dose optimization at 45.5% (n=132).  

All medication discrepancies were corrected in the 
patient’s home medication record, but only clinically 
significant discrepancies resulted in an intervention. 
Of the total 290 discrepancies identified, 
approximately half, 49.3% (n=143), were significant 
enough for the pharmacist to proceed with an 
intervention. An intervention is defined as a change 
made to the patient’s current inpatient hospital 
medications. Student pharmacists would identify 
discrepancies and present them verbally and in 
written format to the pharmacist. If a discrepancy 
was clinically significant, the pharmacist would then 
call the physician to authorize changes to the 

Table 2. Projected annual cost impact of medication 
discrepancies to hospital institution, based on the current 
standard of care 

Projected cost impact Value 
Average intervention per patient 1.6 
Number of patients admitted (2013*) 14,701 
Estimated total yearly interventionsǂ 23,521 
Average cost per preventable ade USD 8,750* 
Estimated total annual gross costs  USD 205,814,000 
*The total number of patients admitted at West Florida 
Hospital in 2013 
ǂ Calculated by multiplying the average interventions per 
patient in the study with the number of patients admitted at 
the facility in 2013. 

Table 3. Extrapolated annual cost impact of medication 
reconciliation process. 

Actual Cost Impact of Project Value 
Number of Interventions 143 
Estimated Cost per Preventable ADE USD 8,750* 
Gross Costs  USD 1,251,250 
Average Student Pharmacist Time per 
Medication Reconciliation 

47 minutes 

Figure 2. HCAHPS Communication about Mediations Scores.
*Study months include June, July, and August.



Smith L, Mosley J, Lott S, Cyr E Jr, Amin R, Everton E, Islami A, Phan L, Komolafe O. Impact of pharmacy-led 
medication reconciliation on medication errors during transition in the hospital setting. Pharmacy Practice 2015 Oct-
Dec;13(4):634. doi: 10.18549/PharmPract.2015.04.634 

www.pharmacypractice.org      (ISSN: 1886-3655) 5

inpatient medication regimen. If the physician 
accepted the proposed changes, the pharmacist 
would then modify the electronic medication 
administration record (eMAR). The number of 
interventions made was statistically significant, 
which was indicated by a p-value of 0.04. The most 
common intervention was dose optimization at 52% 
(n=75). 

HCAHPS is a national, standardized survey with the 
goal of providing a data collection tool to measure 
hospital care from a patient’s perspective. The 
survey is distributed to a random sample of patients 
48 hours to 6 weeks after discharge. The results of 
the survey are publicly reported on the Hospital 
Compare web site, 
www.medicare.gov/hospitalcompare. The survey 
consists of 32 questions and addresses 21 areas of 
care in the hospital, such as communication about 
medications. The factors involved in the 
communication about medications include 
discussing the patient's current medications, new 
medications, and any potential adverse event or 
side effects.17 In Figure 2, an increase in medication 
communication from 62% the month prior to starting 
the study to 64% at the end of the study is shown, 
although not significant. Multiple factors influenced 
why only a slight impact was seen from the 
medication reconciliation process on this score 
including conducting the project from 7am-5pm only 
and relying on student pharmacists with inconsistent 
scheduling. Since the survey is distributed only to a 
sample of patients, it does not reflect the entire 
patient population. The decreased score seen in 
August may be due to a lower number of student 
pharmacist completing medication reconciliations, 
and the hospital implementation of a new 
intervention documentation software program. 

Although steps were taken to minimize the potential 
for human error causing limitations within the study, 
these factors were present as interventions were 
made based off the clinical judgment of the 
pharmacist. Also, the potential for patients to have 
inconsistent recall and reporting of home 
medications occurred, this was an immeasurable 
limitation. This was mitigated through the 
implementation of a three-step verification process 
(i.e. physicians’ office, community pharmacies, 
insurance companies).  

Another limitation of the study was the reliance on 
student pharmacists that were completing rotations. 
Student pharmacists had multiple obligations, such 
as rounding with multidisciplinary teams, which 
competed for the time that was available to 
complete medication reconciliations. The number of 
student pharmacists available to complete 
medication reconciliations was not always 
consistent. The majority of students completed their 
clinical experience during 7 a.m. to 5 p.m., but 
occasionally student pharmacists would be 
assigned to the evening, overnight, or weekened 
shift. Also every 4 to 5 weeks, a group of student 
pharmacists would complete their rotation and 
would be replaced by a new group of students. This 
was a contributing factor to the small sample 
collection over the three-month period. Another 

limitation was the change in software used to record 
interventions for the pharmacy department in late 
June. Since pharmacists had to complete software 
training over a two-week period, less data was 
collected during this time. 

One of the challenges encountered during the study 
was streamlining the medication reconciliation 
process. At the beginning of the study it was 
uncertain if student pharmacists needed to verify 
medication information in two steps (i.e. patient and 
pharmacy/medication bottles/insurance company) 
or three steps (i.e. patient, pharmacy/medication 
bottles/insurance company, and physician) for every 
medication list. After trying out both methods for a 
period of time, we concluded that verification with 
two steps was more time appropriate, and that 
physician offices would be contacted on an as 
needed basis for further verification.  

An additional challenge was to obtain consistent 
useful data. In order to create uniformity, student 
pharmacists developed a tutorial for their peers that 
consisted of step-by-step instructions with screen 
shots for the entire medication reconciliation 
process. New student pharmacists were required to 
complete the tutorial prior to reconciling 
medications. Another challenge that was observed 
in the study was the process of the hospital staff 
becoming accustomed to student pharmacists 
entering patients’ rooms. In the past, student 
pharmacists either worked alongside clinical 
pharmacists in decentralized work stations or 
worked in the pharmacy. In order to ease the 
transition of student pharmacists being involved in 
the medication reconciliation process, nurses were 
educated on the upcoming process and fliers were 
posted at nursing stations. Student pharmacists 
were also encouraged to call the nursing station 
before visiting a patient as a courtesy.  

There are several differences in this study 
compared to past literature. Patients were included 
in the study if they were taking 5 or more 
medications. In the study conducted by Lubowski, 
the number of medications a patient was taking was 
not considered an inclusion criteria.18 Lancaster 
compared the number of discrepancies identified by 
student pharmacists with the number of 
discrepancies identified by physicians and nurses. 
In contrast, our study did not make comparisons 
between discrepancies found by student 
pharmacists and other health care providers.14 
During this study student pharmacists focused on 
admission medication reconciliation, whereas 
Murphy focused on both admission and discharge 
medication reconciliations.16  

 At the conclusion of this study the estimated annual 
gross savings of preventable ADEs was USD 
205,814,000, which justified the opening of two full-
time pharmacy technician positions dedicated solely 
to medication reconciliation. AHRQ estimated that a 
proper medication reconciliation should take 15-30 
minutes, but our study took an average of 47 
minutes per medication reconciliation which 
included interventions made. Time is an important 
factor, as other studies show a range from 33 
minutes to 44.4 minutes + 21.8 minutes.11,19 In 
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order to dedicate sufficient time to complete 
thorough medication reconciliations in the future, 
the pharmacy department requires sufficient full-
time staffing in addition to the aid of student 
pharmacists. One study showed a 44.3% to 95% 
improvement in accuracy in medication histories 
which were completed by technicians who were in a 
2:1 ratio with the pharmacist and who were only 
assigned to complete medication histories.19 

The preventable ADEs and cost savings achieved 
by this institution due to pharmacy involvement can 
also be achieved at other institutions. If an 
institution does not have student pharmacists, 
pharmacists and/or pharmacy technicians can be 
responsible for obtaining accurate medication 
histories, identifying discrepancies, and preventing 
adverse drug events.19 A thorough assessment of 
the current medication obtaining processes may be 
beneficial in order to find out the specific needs of 
an institution.16 During a particular instance when 
pharmacists conducted medication histories, a 
healthcare organization benefited through a 50% 
decrease in adverse drug, a 16% decrease in 
hospital readmission rates, an increase in efficiency, 
and an increase in employee and physician 
satisfaction.20 

 
CONCLUSIONS 

The process of medication reconciliation while 
complex is very important in today’s healthcare 
marketplace and continues to evolve. Having the 
pharmacy department perform or aid in this process 
greatly enhances accuracy, promotes cost savings, 
and ensures patient safety across all phases and 
transition of care points. As healthcare becomes 
more complex, with more patients entering the 
system, additional providers integrated on care 
teams, greater use of technology, and increasingly 
greater oversight, new strategies for medication 
reconciliation will continue to be needed. Though 
some studies found medication omission to be the 
most common error, dose optimization still 
remained among the most common found 
discrepancy. Other studies with similar findings, 
adds validity to this study’s findings. Similar findings 
in discrepancies help to reveal common areas of 
weakness in the medication reconciliation process. 
This allows supervising entities to be able to focus 
new procedures and employee education on these 
particular areas. This will also allow accreditation 
entities such as the Joint Commission to be able to 
design and implement advance patient safety goals 
that will cater to future challenges. 
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IMPACTO DE LA RECONCILIACIÓN DE 
MEDICACIÓN  POR EL SERVICIO DE 
FARMACIA EN LOS ERRORES DE 
MEDICACIÓN DURANTE LA TRANSICIÓN EN 
EL HOSPITAL 
 
RESUMEN 
Objetivo: Evaluar si un servicio de farmacia debería 
estar más involucrado en el proceso de reconciliación de 
la medicación para ayudar a reducir los errores de 
medicación que ocurren durante la transición de servicio 
en un hospital. 
Métodos: Este fue un estudio de cohorte prospectiva 
observacional en un hospital de 531 camas en Pensacola, 
FL desde 1 de junio a 31 de agosto de 2014. Se incluyó a 
los pacientes si tenían seguro de salud y estaban tomando 
5 o más medicamentos. Los pacientes con fallo cardiaco 
congestivo fueron excluidos del estudio. Los estudiantes 
de farmacia recogieron y evaluaron las historais de 
medicación obtenidas de las farmacias comunitarias de 
los pacientes y realizaron entrevistas a los pacientes. Solo 
se contactaba a los médicos de atención primaria si era 
necesario. La información recogida era presentada al 
farmacéutico clínico, que hacía intervenciones si lo 
consideraba adecuado. 
Resultados: Durante los 3 meses de estudio, se revisaron 
1045 medicaciones ambulatorias. De ellas, se 
descubrieron 290 discrepancias (27,8%; p=0,02). La 
discrepancia más común fue la optimización de dosis 
(45,5%). Las restantes discrepancias incluían: tratamiento 
añadido (27.6%), otras (15.2%), y tratamiento 
discontinuado (11.7%). Los farmacéuticos realizaron 143 
intervenciones basadas en su juicio clínico (49.3%; 
p=0.04). 
Conclusión: La participación de l personal de farmacia 
durante el proceso de reconciliación de la medicación 
puede ser un componente esencial para reducir errores de 
medicación. Con la inclusión del servicio de farmacia 
durante el proceso de ingreso, se consiguió precisión, 
ahorro de costes y aumento de seguridad del paciente en 
todas las fases de la transición de servicio. 
 
Palabras clave: Conciliación de Medicamentos; 
Admisión del Paciente; Pharmacy Service, Hospital; 
Errores de Medicación; Farmacéuticos; Estudiantes de 
Farmacia; Estados Unidos 
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