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Abstract 

Medication errors are responsible for most inpatient adverse 

events. Medication reconciliation emerged as an effective 

strategy to decrease these problems, enhancing patient safety. 

Electronic health records with reconciliation tools could 

improve the process, but many aspects should be considered 

in order to reach expected outcomes. In this paper we 

analyzed how a compulsory, electronic reconciliation 

application was used at Hospital Italiano in Buenos Aires, 

through admission and discharge processes. We evaluated all 

medications that were reconciled during patient admission 

and discharge since its implementation, from February to 

November 2014. During that period, there were 78,714 

reconciled medications regarding 37,741 admissions (2.08 

reconciled medications per hospitalization), of 27,375 

patients (2.88 medications per patient). At admission, 63% of 

medications were confirmed and the remaining were paused 

or deleted. At discharge, 41% of all medications were 

reconfirmed. In the creation of the best possible medication 

history, the use of an electronic reconciliation tool would 

clean overloaded lists, but at the same time medications could 

be erroneously deleted. 
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Introduction 

Medication errors (ME) are the main cause of inpatient 
iatrogenesis, followed by postoperative complications and 
hospital acquired infections [1,2] Up to 20% of hospital 
adverse drug events (ADE) take place at admission or 
discharge and are related to poor inter-professional or patient-
professional communication [3]. More than 50% of the 
inpatient population has one or more unwarranted 
discrepancies between their prescription list and the actual, 
taken medications [4]. These shortfalls can lead to omission of 
crucial chronic medication, therapeutic duplication and names 
or doses mistakes. Almost 60% of these errors could 
potentially cause serious health risks for the patient [5,6]. 
Medication reconciliation (MedRec) is “a process of 
identifying the most accurate list of all medications a patient is 
taking,… and using this list to provide correct medications for 
patients anywhere within the healthcare system,”[7] thus, 
preventing ME especially during transition of care. A 
comprehensive achievement of the best possible medication 
history (BPMH) is particularly important [8]. 

Electronic tools could help to perform MedRec, consequently 
improving patient safety [9,10]. The introduction of an 
electronic reconciliation application showed a 28% relative 
risk reduction of potential ADEs [11]. However, effective 
implementation of MedRec has proven to be challenging, and 
clinical endpoints are currently subject to further studies 
[12,13]. There have been studies showing less than 20% 
adoption of optional electronic MedRec applications [14]. 
However, there is little information about the use of 
compulsory tools [15]. In 2014, Hospital Italiano of Buenos 
Aires (HIBA) implemented a mandatory electronic MedRec 
tool at patient admission and discharge. The objective of this 
paper was to analyze how an EHR-based mandatory 
reconciliation tool at admission and discharge was used, in the 
creation of the best possible medication history. 

Methods 

Study Design 

A cross sectional, descriptive study, with secondary analysis 
of a de-identified clinical database was performed. 

Population 

We included all of the 1) hospitalized patients at HIBA from 
February to November 2014, 2) medications that were 
reconciled during admission and discharge processes, and 3) 
physicians involved in the processes. 

Setting 

HIBA is a non-profit health care academic center founded in 
1853, with over 2,700 physicians, 2,700 other health team 
members (including 1,200 nurses) and 1,800 administrative 
and support employees. HIBA has a network of two hospitals 
with 750 beds (200 for intensive care), 41 operating rooms, 
800 home care beds, 25 outpatient clinics and 150 associated 
private practices located in Buenos Aires and its suburban 
area. It has an insurance plan (Plan de Salud - PS) that covers 
more than 150,000 people and also coordinates insurance for 
another 1,500,000 people who are covered by affiliated 
insurers. Between 2013 and 2014, over 45,000 inpatients were 
admitted to the hospital, with 45,000 surgical procedures 
(50% ambulatory) and 3 million outpatient visits. 

HIBA is a teaching hospital, with over 30 medical residency-
training programs and 34 fellowship programs. There are 
currently 400 residents and fellows in training.  
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HIBA runs an in-house developed Health Information System 
since 1998, including clinical and administrative data. Its 
Electronic Health Record (EHR), called Italica, is a unified, 
modular, problem-oriented, and patient-centered system that 
works in different environments (outpatient, hospital, 
emergency, and home care). Italica allows computer physician 
order entry (CPOE) for medications and medical tests, and 
storage and retrieval of test results, including images through 
a picture archiving and communication system (PACS) [16].  

Analysis Plan 

For this study, we analyzed: 1) the number of inpatients, 
gender, age, health insurance, time since first hospital contact, 
primary care physician (PCP) assignation; number of 
hospitalizations, number of admissions per patient, length of 
stay, admission and discharge diagnoses; 2) the number of 
confirmed, paused and deleted medications at admission and 
discharge; 3) the age, gender and specialty of physicians, 
seniority, authoring of admission and discharge documents. 

Admission and Discharge 

Before 2014, the admission and discharge documents were 
filled in plain text, including medical history and medications. 
To start the project we reviewed the literature, finding 
examples of electronic applications [17-21], and we worked 
within an interdisciplinary team (medical informaticians and 
computer-user interaction specialists) to reach an enhanced 
prototype of admission and discharge modules. A final 
version, implemented in early 2014, included a multiple-step 
wizard to fulfill information requirements for both processes, 
including MedRec. 

In the admission module (Figure 1), there is a step to verify 
ambulatory medications to create the best possible medication 
history (BPMH), by checking the patient’s home medication 
(from EHR) with direct patient interviews.  

 

Figure 1- Admission module at EHR: the step to verify what 

medications the patient is taking, to create the best possible 

medication history. 

Each prescription can be confirmed, paused, or deleted, and 
other drugs can be added if needed (paused medications can 
be reconfirmed afterwards, whereas deleted medications 
cannot). A subsequent step in the admissions module shows 
two columns to compare/reconcile the BMPH (left) and the 
admission medications (right), to reconcile differences. 
Similarly in the discharge module (Figure 2), there is a step to 
reconcile the prescriptions of the last day of hospitalization 
and the BPMH, to create the best possible medication 
discharge list (BPMDL). At this point, medications can be 

reconfirmed, paused or deleted. (See a brief tutorial at 
http://www.hospitalitaliano.org.ar/infomed/index.php?contenido=ver_curso.p

hp&id_curso=17931#.VSVZpNyG_1Z) 

 

Figure 2 - Discharge module at EHR: the step to compare 

medications during hospitalization (left) and ambulatory 

medications (right). 

Results 

During the 10 month period of the study, there were 37,471 
hospitalizations of 27,375 patients and 205 participant 
physicians. With respect to patient demographics (See Table 
1), the mean age of patients was 45.1 years (SD 28.57; SE 
0.17). 57% of the patients were women (15,693). PS covered 
41% of the inpatients (11,222); 93% of them had assigned 
PCPs. There were 1.36 hospitalizations per patient, most of 
them having just one (82%: 22,373 patients). The mean length 
of stay was 4.97 days (SD 8.71; SE 0.05). The most common 
admission and discharge diagnoses were childbirth, parturition 
(and C-section) and chemotherapy.  

 

Table 1- Patient characteristics 

Characteristics n =27,375 

Gender   

Female 57% (15,693) 
Age Ranges (0-103)   
< 1 y.o. 12% (3,308) 
(0= newborns) (10%) (2,783) 
1-20 y.o. 11% (3,102) 
21-40 y.o. 22% (5,896) 
41-60 y.o. 17% (4,787) 
61-80 y.o. 26% (7,124) 
> 80 y.o. 12% (3,158) 

Time since 1
st

 hospital contact 
< 1 y 45% (12,277) 
1-5 y 30% (8,332) 
> 5 y 25% (6,766) 
Admissions (n=37,471)   

1 82% (22,373) 
2 11% (3,173) 
>2 7% (1,829) 
LOS ranges (0-194)   
< 1 d 16% (6,118) 
1-5 d 58% (21,646) 
> 5 d 25% (9,199) 
no data 1% (508) 
LOS: length of stay; y.o.:years old; y: years; d: days 
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With respect to physician demographics, 205 physicians were 
in charge of both admission and discharge documents; 38% of 
them were women. The majority of physicians were from 
Internal Medicine, Orthopedics, Intensive Care, General 
Surgery and Obstetrics. Two thirds of the physicians were 
younger than 35 years old and 83% had been in the hospital 
less  than 5 years (See Table 2). 

 

Figure 3 - Changes in medication status at transitions of care 

(admission and discharge)using the MedRec tool.  

In the given period, there were 2.08 reconciled medications 
per hospitalization and 2.88 medications per patient. 
Concerning medication status, Figure 3 shows how many 
were confirmed, paused, or deleted at admission and 
discharge. The medications that were added to the BPMH 
using the MedRec tool were called “Newly Created” and 
represented just 7% of the total number of reconciled drugs 
(6,082 from 78,714). 58% of them were confirmed at 
admission (3,512), and the remaining 42% were paused or 
deleted (2,570). At discharge, just 44% of the newly created 
drugs were reconfirmed. 

Discussion 

The objective of this paper was to evaluate the use of an EHR-
based reconciliation tool at admission and discharge. HIBA 
has an in-house developed Health Information System that 
works in both, inpatient and outpatient settings. Even though 
every HIBA inpatient treatment was documented using the 
CPOE, only PS affiliates would benefit from the electronic 
prescription at discharge. Electronic prescription is 
uncommon for other insurers and providers, who still use 
paper based systems. Otherwise, the MedRec electronic tool 
would be useful for the entire HIBA population, creating a 
BPMH/ BPMDL as accurately as possible. 

Among the HIBA inpatient sample, almost 40% were over 60 
years old. Unintended medication discrepancies are more 
frequent in elderly populations [22,23], related to their 
high number of comorbidities and medication usage, and 
several health profesionals’ involvement [24]. The 
terminology data are still under further investigation, but 
preliminary analysis showed a significant rate of Cancer and 
Chemotherapy as some of the hospital’s top diagnoses, in 
addition to maternal and neonatal health. Oncology patients 
are also at higher risk for medication omissions [25], and they 
would benefit from a MedRec program. Patients’ regular 
length of stay was short (74% less than 5 days), according to 
the acute care profile of our hospital. Satisfactory MedRec 
could have an impact by reducing unexpected adverse drug 
events that could delay opportune discharge and also prevent 
early readmissions [26]. 

Our electronic MedRec tool was designed as a mandatory step 
in the admission and discharge process documentation. The 
data analysis indicated that most of these documents are 
completed by young and new hospital physicians, typical 
attributes of physicians-in-training involved in HIBA medical 
residency programs. Their academic training and professional 
responsabilities should not exclude proper supervision from 
experienced staff. It has been published that positive 
recognition programs enhance resident physician compliance 
with MedRec, when properly instructed and improvements are 
recognized publicly [27]. Although pharmacist MedRec 
interventions seem to be superior than other specialists 
[28,29], efforts should be made to engage every hospital 
clinician in the process, as multi-professional teams have 
shown better outcomes [30]. 

Considering the changes in medication status at transitions of 
care, we evidenced that it is more frequent to stop a previous 
prescription at discharge (pausing or deleting it) than 
validating it. Shortening the list could be a reasonable 
decision, taking into account that the most frequent 
unintended discrepancies would be by excess of unnecesary 
drugs, as shown in a previous study about medication list 
accuracy at HIBA [31]. Our research has limitations, some of 
them being related to the type of study (cross-sectional study); 
the database analysis (getting just part of the information from 
the process); and information from a single academic 
healthcare center, therefore the results cannot be generalized. 
On the other hand, thanks to this primary investigation, we are 
conducting new research projects to analyze prescription 
accuracy, and consequent impact in clinical outcomes like 
reported adverse drug events. 

CPOE or electronic MedRec does not guarantee successful 
discrepancy resolution [32,33]. Many physicians may not feel 
prepared to perform such tasks with a compulsory tool, thus 
introducing new errors. We have been getting some helpdesk 

Table 2 – Characteristics of physicians in charge of 

admission and discharge 

General  Women Men 

Characteristics 205  38% (78) 62% (127) 

Specialties 

Internal Medicine 16% (32) 53% (17) 47% (15) 
Orthopedics 13% (26) 12% (3) 88% (23) 
Intensive Care 10% (20) 50% (10) 50% (10) 
General Surgery 8% (17) 12% (2) 88% (15) 
Obstetrics 4% (9) 33% (3) 67% (6) 
Others 49% (101) 43% (43) 57% (58) 
Seniority (y) 

< 1  53% (108) 44% (48) 56% (60) 
1-5 30% (61) 43% (26) 57% (35) 
> 5  18% (36) 11% (4) 89% (32) 
Age (y.o.) 

<35 66% (135) 47% (63) 53% (72) 
35-45 19% (38) 26% (10) 74% (28) 
>45 16% (32) 16% (5) 84% (27) 
y.o.:years old; y: years 
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incidents from PCPs asking for patients’ missing chronic 
medication after discharge. Most of the incorrectly deleted 
medications were done by non-PCP physicians. We plan to 
conduct a mixed method study (qual-quan) to evaluate this 
unintended consequence. We consider it important not only to 
know the rate of such deletions but the ultimate reason of the 
deletion, to evaluate its extent and impact. 

MedRec should be standardised and implemented in daily 
practice as a routine part of healthcare provision. EHR 
emerged as a useful booster for many health processes, 
including MedRec, but it should follow strong institutional 
policies and programs with regular feedback to check its 
outcomes. 

Conclusion 

This study analyzed how an EHR-based mandatory 
reconciliation tool at admission and discharge was used. The 
data showed a discontinuation dominance when editing the 
discharge list. Regarding the creation of the best possible 
medication history, our experience showed that the use of the 
MedRec tool would clean overloaded lists, but at the same 
time medications could be erroneously deleted .  
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