
In a 2007 report, the Institute of 
Medicine estimated that at least 1.5 
million preventable adverse drug 

events (ADEs) occur annually in the 
United States.1 And the consequences 
of such ADEs can be dire: One study 
found that ADEs were associated 
with a nearly twofold increased risk 
of death in hospitalized patients.2 A 
major problem underlying preventable 
ADEs and other serious medical errors 
is poor communication of medical 
information.3–5 In fact, communication 
problems are believed to cause up to 
50% of all medication errors and 20% 
of ADEs.6,7

The process known as medication 
reconciliation can be a useful tool for 
improving medication-related com-
munication and avoiding ADEs. This  
process involves compiling an accurate 
list of all medications a patient is tak-
ing and comparing that list to orders 
generated during a transition from one 
care setting to another (for example, 
during hospital admission, transfer,  
or discharge). The aim is to decrease 
transcription errors, therapeutic  
duplications, therapeutic omissions, 
drug-drug interactions, and drug- 
disease interactions.7 In recent years,  
the Institute for Healthcare Improve- 
ment, the Joint Commission on Accred- 
itation for Healthcare Organizations 
(JCAHO), and the Institute for Safe 
Medication Practices all have called  
for the implementation of measures 

that promote medical reconciliation 
during all transitions of care.

Responding to this call, the 
Geriatric Research, Education and 
Clinical Center (GRECC) at the VA 
Tennessee Valley Healthcare System 
(VATVHS)—in conjunction with the 
VATVHS Geriatric Evaluation and 
Management (GEM) unit—set out to 
design and test an electronic tool to 
facilitate documentation of medica-
tion reconciliation. This initiative was 
in keeping with the mission of the 
VATVHS GRECC, which was estab-
lished in 1999 to explore issues relating 
to quality and safety, health services 
research, and pharmacology as they 
apply to geriatric patients. Likewise, it 
fit in well with the goals of the GEM 
unit, which was launched in 1987 to 
improve the quality of care for aged 
veterans. In addition to providing acute 
care for approximately 250 elderly 
veteran patients annually, the GEM 
unit serves as a clinical “laboratory” for 
both GRECC- and non–GRECC-based 
clinical investigation. 

As a result of this latest collabo-
ration, an automated, standardized 
medication reconciliation template was 
developed for use with the facility’s 
computerized patient record system. 
Starting in June 2006, this template 
was implemented on the GEM unit, 
and its potential to help minimize inap-
propriate or unnecessary drug therapy 
has begun to be evaluated. While 
further study is needed, preliminary 
results from this pilot demonstration 
are promising. 

developIng the template
For some time now, the GEM unit has 
held a once weekly multidisciplinary 
team meeting during which current 
cases are discussed and relevant infor-
mation is communicated to all provid-
ers involved in the patients’ care. While 
the processes of medication review and 
reconciliation were included intuitively 
in these discussions, they generally 
were conducted informally, without 
documentation. The idea behind the 
electronic template was to promote 
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standardized, formal documentation of 
medication reconciliation in an easy-
to-use format that would be integrated 
smoothly into existing procedures. 

To that end, the GRECC-GEM team 
worked with the facility’s Medication 
Reconciliation Work Group to develop 
an automated, standardized, coding-
compliant, medication reconciliation 
template that would be incorporated 
into the existing electronic admission 
and discharge notes. The resulting 
template consists of lists of active and 
recently discontinued medications, 
followed by a series of questions that 
document the process of evaluating the 
lists for accuracy, therapeutic duplica-
tions, therapeutic omissions, and pos-
sible interactions (Figure). 

Once the provider clicks the check 
box at the top of the template next to 
the “Medications” heading, the medica-
tion lists are populated automatically 
with all active and recently inactive 
(expired or discontinued within the 
past three months) VA prescriptions 
using data from VA pharmacy elec-
tronic records. Providers must enter 
non-VA medications (both prescription 
and over-the-counter) into the patient’s 
electronic records manually.

Once the medication list section is 
populated, a section appears under-
neath the lists that asks providers to 
attest that medication reconciliation 
has occurred and that the patient’s 
outpatient medications have been 
reviewed and discussed with the 
patient or caregiver as appropriate.  
Two additional statements are provided 
that address discrepancies—either 
inclusion of medications on the list 
that the patient is not taking or the 
exclusion from the list of medica- 
tions that the patient is taking. After 
clicking on the box next to the appro-
priate statement, the provider is given 
access to a free-text box in which he  
or she can describe one or more medi-
cation discrepancies. 

It is the responsibility of the pro-
vider to resolve any discrepancies that 
are identified. The value of the tem-
plate, however, is that it both serves as 
a reminder to the provider to double 
check the listed medications with the 
patient or caregiver to ensure accuracy 
and provides a means for consistent 
documentation of medication reconcili-
ation. By documenting this information 
as part of the admission and discharge 
notes, the template promotes improved 
communication between all individu-
als involved in the patient’s care. The 
admission and discharge notes are key 
components of the patient’s medical 

record. They are reviewed often by 
various providers seeking information 
about the patient’s hospitalization, and 
they are consulted routinely by nurs-
ing and pharmacy staff as they provide 
education to patients and caregivers at 
discharge.

ImplementatIon on the  
gem UnIt
Starting on June 1, 2006, the medica-
tion reconciliation template was imple-
mented on the GEM unit.

Training, which consisted of educat-
ing the two geriatricians and one nurse 
practitioner who serve as providers 
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Figure. Screen shot of the medication reconciliation template developed and pilot tested 
on the Geriatric Evaluation and Management Unit of the VA Tennessee Valley Healthcare 
System. When a provider checks either one of the two discrepancy statements, a free-
text box appears in which the provider can document the specific discrepancy. 



on the GEM unit, was achieved fairly 
quickly and easily. The providers were 
instructed to complete the template 
within 24 hours of a patient’s admis-
sion to the unit and again at discharge. 
Patients were to be given a list of the 
reconciled medications at discharge as 
part of their education. The providers 
were told that the attestation section 
must be completed in order to meet 
JCAHO documentation standards. 
All three expressed their support and 
willingness to participate. The clinical 
pharmacy specialist for the unit, who 
was part of the team that developed the 
template, conducted the training and 
answered questions as they arose. 

As a first step in assessing the 
impact of the template, we conducted 
a retrospective review of medical 
records for two groups of patients: 
those admitted to the GEM unit dur-
ing a two-month preimplementation 
period (April and May 2006) and 
those admitted during a two-month 
postimplementation period (September 
and October 2006). Specifically, we 
compared the number of medications 
discontinued due to duplications, inter-
actions, or lack of indications between 
admission and discharge for the 
patients admitted preimplementation 
versus those admitted postimplementa-
tion. We also checked whether provid-
ers had used the template as instructed 
during the postimplementation period. 

In total, we reviewed the records of 
54 patients: 30 who were admitted dur-
ing the preimplementation period and 
24 who were admitted during the post-
implementation period. Of these 54, 
we excluded seven patients who either 
died or were transferred to another unit 
prior to discharge, leaving 47 patients 
in the final sample. 

The records review showed that all 
providers did complete the template 
in the postimplementation period, 
resulting in consistent documentation 
of medication reconciliation. During 

the preimplementation period, 13 
patients had medications reduced. 
These patients had an average initial 
intake of 11.75 medications, which 
was decreased by an average of 2.69 
medications (22.9%). During the post-
implementation period, 14 patients had 
medications reduced. These patients 
had an average initial intake of 16.68 
medications, which was decreased 
by an average of 4.57 medications 
(27.4%). This indicates a 20% improve-
ment in our medication reduction 
strategy for those patients for whom 
medication reduction was appropriate. 

ImprovIng safety wIth 
InformatIon technology
Previous experience has shown that 
information technology can be used 
to improve the safety of the medica-
tion use process.8 In this case, the 
integration of an electronic medica-
tion reconciliation template into the 
existing computerized admission and 
discharge notes on one inpatient, acute 
care geriatric unit provided for consis-
tent documentation of the medication 
reconciliation process and appeared to 
reduce inappropriate and unnecessary 
medication use. Consistent documen-
tation of medication reconciliation is 
helpful in facilitating communication 
between multiple providers on a mul-
tidisciplinary care team, and discon-
tinuing inappropriate or unnecessary 
medications may assist in preventing 
errors and ADEs related to therapeutic 
duplication, drug-drug interactions, 
and continuation of drug therapy with-
out further indication. 

Tools such as this template, how-
ever, are only effective when used cor-
rectly. Although we have emphasized to 
providers the need to complete all sec-
tions of the template to meet JCAHO 
requirements, and we have included 
language in the template to reinforce 
this message, we are not able to pro-
gram the fields as required components 

of the admission and discharge notes. 
Thus, the provider could conceivably 
skip these sections or delete them from 
the completed admission or discharge 
note prior to electronic signature. 

Our experience thus far also has 
demonstrated that inclusion of all 
recently inactive medications can make 
the medication lists rather lengthy 
and, therefore, cumbersome to review, 
especially when patients have been 
in the hospital for several days. (In 
fact, providers often delete these inac-
tive medications from the completed 
electronic note prior to signing it.) In 
order to address this problem, we are 
working with information technology 
staff to determine whether the inactive 
medications can be removed from the 
template.

Our evaluation of the template thus 
far has been somewhat limited. In our 
small, retrospective review of patients 
on the GEM unit, for instance, we 
could not rule out the role of chance 
in the increased number of medica-
tions discontinued. It is also difficult 
to determine the extent to which the 
involvement of various health care  
professionals, including clinical phar-
macists, may have contributed to 
the success of the template. Finally, 
because we did not look at appropriate 
medication additions that might have 
occurred as a result of the template’s 
use, it’s possible that such additions 
could have offset the number of appro-
priate medication reductions that 
occurred, thus blunting the overall 
observed effect. 

To address these limitations, the 
template needs to be evaluated in a 
larger group of patients and with a 
study design that investigates the role 
of various health care professionals. 
Recently, the VATVHS expanded use of 
the template to other services, with the 
hopes of producing outcomes similar 
to those seen on the GEM unit. This 
expansion will provide the opportunity 
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for a larger scale, GRECC-based analy-
sis to determine whether the improve-
ment in medication reductions can 
be duplicated in other settings and 
whether it ultimately translates to en-
hanced quality of care for the elderly 
veteran population. ●

Author disclosures
The authors report no actual or potential 
conflicts of interest with regard to this 
column.

Disclaimer
The opinions expressed herein are those of 
the authors and do not necessarily reflect 
those of Federal Practitioner, Quadrant 
HealthCom Inc., the U.S. government, 
or any of its agencies. This article may 

discuss unlabeled or investigational use 
of certain drugs. Please review complete 
prescribing information for specific drugs 
or drug combinations—including indica-
tions, contraindications, warnings, and 
adverse effects—before administering 
pharmacologic therapy to patients.

RefeRences
1.	 		Aspden P, Wolcott J, Bootman JL, Cronenwett LR, 

eds. Preventing Medication Errors: Quality Chasm 
Series. Washington, DC: National Academy Press; 
2007.

2.   Phillips DP, Christenfeld N, Glynn LM. Increase 
in US medication-error deaths between 1983 and 
1993. Lancet. 1998;351(9103):643–644.

3.   Coleman EA. Falling through the cracks: Chal-
lenges and opportunities for improving transitional 
care for persons with continuous complex care 
needs. J Am Geriatr Soc. 2003;51(4):549–555.

4.   Ackroyd-Stolarz S, Hartnell N, MacKinnon NJ. Ap-
proaches to improving the safety of the medica-
tion use system. Healthc Q. October 2005;8(special 
issue):59–64.

5.   Rodehaver C, Fearing D. Medication reconciliation 
in acute care: Ensuring an accurate drug regimen 
on admission and discharge. Jt Comm J Qual Patient 
Safety. 2005;31(7):406–413.

6.   Varkey P, Cunningham J, O’Meara J. Multidisci-
plinary approach to inpatient medication reconcilia-
tion in an academic setting. Am J Health Syst Pharm. 
2007;64(8):850–854.

7.   Institute for Healthcare Improvement. Reconcile  
medications at all transition points. http://www. 
ihi.org/IHI/Topics/PatientSafety/Medication 
Systems/Changes/Reconcile+Medications+at+ 
All+Transition+Points.htm. Accessed August 15, 
2007.

8.   Bates DW, Gawande AA. Patient safety: Improving 
safety with information technology. N Engl J Med. 
2003;348(25):2526–2534. 

Continued from page 53

ADVANCES IN GERIATRICS


