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Abstract

Introduction

Context: The Joint Commission on Accreditation of
Healthcare Organizations (JCAHO) instituted a new
regulation in 2006 to improve patient safety by decreasing medication errors. This requires a process for obtaining and documenting a complete list of each patient’s
current medications at hospital admission and communicating this list to the next clinician (“Medication Reconciliation”).
Objective: We sought to determine whether medication discrepancies between outpatient and inpatient care
can be decreased through the use of computerized pharmacy data.
Method: We evaluated outpatient medication prescriptions in 2000 and 2004 using computer-generated data
for patients admitted from an Emergency Department to
a medical ward. The hospital records and pharmacy data
were reviewed to determine which ambulatory medications were ordered at admission, continued as an outpatient, and refilled three months after discharge. In
2004 additional computerized pharmacy data were provided to attending physicians. Ambulatory care “essential prescription medication groups” (cardiac, chronic
obstructive pulmonary disease, asthma, diabetes, and
neurologic) were also evaluated. Medication discrepancies for the years 2000 and 2004 were compared in
several categories.
Results: Medication discrepancies were found in all
evaluated categories in 2000. The follow-up study showed
a decrease in discrepancies for nearly all categories.
Conclusion: Results show that use of outpatient pharmacy data can decrease medication discrepancies in compliance with current JCAHO requirements.

As noted in the Institute of Medicine report, To Err is
Human, medication errors have been a major cause of
morbidity and mortality in the United States. Studies of
hospitalized patients have estimated that medication errors have caused approximately 40,000 deaths annually. 1 The Joint Commission on Accreditation of
Healthcare Organizations (JCAHO) issued a new regulation in 2006 intended to improve patient safety by
decreasing medication errors. Called “Medication Reconciliation,” it requires health care organizations to develop a process for obtaining and documenting a complete list of the patient’s current
medications at admission to the hospital and
The goals
communicating this list to the next clinician.2
were to show
The Kaiser Permanente (KP) Fontana Medical
the scope of
Center performed an initial medication dismedication
crepancy (medication error) study in 2000 and
discrepancies
a follow-up study in 2004, prior to the JCAHO
and the
regulation of medication reconciliation. The
improvements
goals were to show the scope of medication
with use of
discrepancies and the improvements with use
computerized
of computerized medication information.
medication
These studies were approved by the
information.
instutional review board of Kaiser
Permanente Southern California.

Methods
The Fontana Medical Center had 422 licensed beds
during the study years. The major variable used for study
of medication discrepancies was outpatient prescription
medications. This was obtained from a computerized
data system, the KP Patient Data System (KPDS), available to clinicians in the years 2000 and 2004. Hospital
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Care Management Summary Sheet—Printed
Patient: Patient, Jane
MRN: 00 00000123
DOB: 02-22-1944
Last MAM: No date available

Prov: Sample, Doctor
Fac/Dept: Harbor City / Internal Medicine
PCP: SAMPD
Last PAP: No date available

Diseases:*
Risk:

HF
MOD

Asthma
1 Med

diabetes
VHIGH

CAD
Yes

CKD
Stg 4

Date: 08-13-2003
Appt Time: 08:12 A
ENC: 002805

Elder
PPL

Recommendations:
Patient in high risk category for pneumonia. No record for Pneumovax in KITS.
Asthma: High beta-agonist use. Check inhaled anti-inflamm (IAI) adherence, increase IAI dose or potency, and
consider adding Serevent.
HF: Patient never attended a heart failure class. Refer to heart failure class.
Diabetes: Retinal exam may be overdue.
Diabetes: Very high risk, Glucose Rx not optimal/check compliance.
CAD: Should be on aspirin (81–325MG) daily unless contraindicated.
CKD: Near ESRD. Consider Nephrology referral.
CKD: Order serum creatinine.
High CVD risk: Start lisinopril (target 10-40 mg/d). If HF, target highest tolerated dose in range (max 40 mg/d).
High CVD risk and increased creatinine: Start lovastatin 10 mg daily (carefully increase dose if needed to lower
LDL to <100 mg/dL).
post-MI: Start beta-blocker (eg, atenolol, lopressor, carvedilol).
CVD risk: Order lipid panel (LDL is missing).
————————————————————————————————————————————————
All meds—last 20 dispenses in 12 mos
Care mgt labs—last 2 in 12 mos
Rx date
Drug
Qty
Refd
Date
Type
Result
Abnormal
08/30/03 Albuterol aer 90 mcg
2
7
07/26/03
CR
1.2
08/30/03 One Touch Test Strips
200
2
09/23/02
CR
1.3
08/30/03 Glyburide tab 5 mg
400
2
07/26/03
K
4.1
05/08/03 Cheratussin AC syp AC
240
1
09/23/02
K
4.2
05/08/03 Erythromycin 500-mg tab
28
1
07/26/03
MAU
5.9
03/04/03 Allegra cap 60 mg
50
2
09/23/02
MAU
5.9
09/26/02 FE-Tinic cap 150 mg UD
100
1
07/26/03
A1C
9.5
————————————————————————
09/23/02
A1C
8.9
07/26/03
ALT
27
Asthma meds (last 12 mos)—excludes Serevent
09/23/02
ALT
31
Controllers
B-AG
WTD Ratio
Cans
0
14
0.0
—————————————————————
Nebs
0
0
Date
Chol
Trig
HDL LDL
Leuk
0
05/13/02
157
94
63
75
03/22/02
177
263
51
73
—————————————————————
Hosp/ER—last 4 discharges in 12 mos
Date
Hosp/ER
Care MGMT DX
————————————————————————————————————————————————
*Electronic point data and guidelines suggest the above (your case review is required to confirm)
*If member does not have disease, please circle incorrect disease and fax to XXX-XXXX.
ASTHMA

CHF

DM

CAD

Figure 1. Example of Care Management Summary sheet showing one patient’s medication details.
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admissions from the Emergency Department (ED) to a
specific general medical ward were reviewed to compare prescribed medications at admission with prior outpatient medications. Outpatient medical records were
not reviewed for these studies. Ambulatory care “essential prescription medication groups” (cardiac, chronic
obstructive pulmonary disease, asthma, diabetes, and
neurologic) were also evaluated.
The follow-up study in 2004 provided admitting physicians with additional computerized pharmaceutical
data. These were from an outpatient data system called
Care Management System (CMS), which used KPDS
pharmacy data (Figure 1). The hospital medical records
were reviewed to determine which ambulatory medications were ordered at the time of admission, continued as discharge medications, and refilled three months
after discharge. Nursing-home patients were excluded
from this study. The term medication discrepancies was
used rather than medication errors because outpatient
medication records were not reviewed to determine
whether a dosage or medication was changed. When
these data were collected, 90% of KP patients used KP
pharmacies for their outpatient medications. Only the
hospital-discharged patient records that contained a CMS
sheet were included for this study. The use of the com-

puterized CMS sheets was an option for the
admitting and attending physicians. There
were no preceding e-mailed instructions or
in-service programs prior to availability of
the CMS sheets in the ED.

The largest
medication
discrepancy
noted was an
omission of
the patient’s
previous
ambulatory
medication.

Results

The data from the tabulations before and
after providing CMS sheets (Table 1) show
improvement in all categories: 1) admission
orders, 2) aaadischarge summaries, and 3)
three-month prescription refills. The largest
medication discrepancy noted was an omission of the
patient’s previous ambulatory medication. There were
discrepancies in both essential and nonessential medications. Statistical evaluation of the data by the z test
showed that p was < 0.05 for all categories tested except for admission orders of essential medications (Table
2). Figure 2 shows the improvements in graphic form.

Discussion
There are relatively few reports in the literature about
medication discrepancies. Most studies were conducted
by pharmacists and focused primarily on admission
medication orders compared with previous outpatient

Table 1. Medication discrepancy* percentages in 2000 and 2004
Category
Admission orders
Discharge summary
Three-month
prescription refills

2000
(KPDS only;
n = 198 prescriptions)
38%
50%

2004
(KPDS and CMS;
n = 212 prescriptions)
25%a
16%b

2000 “essential Rx”*
(KPDS only;
n = 88 prescriptions)
34%
47%

2004 “essential Rx”*
(KPDS and CMS;
n = 88 prescriptions)
22%
20%b

53%

29%b

55%

19%b

ap

< 0.01.
0.001.
* See text for definitions.
CMS = Care Management System; KPDS = Kaiser Permanente Patient Data System; Rx = prescriptions.
bp<

Table 2. Z-testing of differences between baseline and follow-up studies
All prescription medications

Admission orders
Discharge summary
Three-month prescription refills
All essential medications

Admission orders
Discharge summary

Baseline 2000
n = 198 prescriptions
38%
50%
53%

With CMS sheet 2004
n = 212 prescriptions
25%
16%
29%

Percentage
difference
13
34
24

p value
0.006
0.000
0.000

Baseline 2000
n = 88 prescriptions
34%
47%

With CMS sheet 2004
n = 86 prescriptions
22%
20%

Percentage
difference
12
27

p value
<0.111 (NS)
0.000

CMS = Care Management System; NS = not significant.
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Figure 2. Percentage of medication discrepancies: all medication and essential medication

… computerized
outpatient
pharmacy data
similar to ours
and showed that
computerized
outpatient
pharmacy data
were more
accurate than
physicianobtained
medication
histories.6

Left panel: percentages of outpatient medications in a computerized database (see text for description of Kaiser Permanente
Patient Data System, or KPDS) prescribed at hospital admission, discharge, and three months (three-month prescription refills)
after discharge. Lighter bars are percentages before availability of additional outpatient data (Care Management System, or CMS);
darker bars are after the CMS was available. Right panel: similar data for “essential prescription medication groups” (see text for
definition). Rx = prescription.

medication. The admission medication discrepancy
ranged from 11% to 46%.3,4 A report from the Kaiser
Foundation Health Plan of Colorado5 focused on outpatient medication discrepancies (range, 14%–83%) and
found that poor handwriting was the most frequent
culprit. That report showed a higher readmission rate
at 30 days for patients with medication discrepancies.5
A Dutch study used computerized outpatient pharmacy
data similar to ours and showed that computerized
outpatient pharmacy data were more accurate than
physician-obtained medication histories.6

Conclusion
Our study demonstrates the value of providing pharmaceutical computerized data to clinicians to decrease
medication discrepancies. The data supports the 2006
JCAHO regulations to decrease medication errors by
using a medication reconciliation process. Having pharmaceutical data available to clinicians is not sufficient
to improve medication discrepancies. The information
should be printed and automatically provided to admitting and attending physicians. ❖
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