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BACKGROUND: Failure to reconcile medications across
transitions in care is an important source of potential
harm to patients. Little is known about the predictors of
unintentional medication discrepancies and how, when,
and where they occur.

OBJECTIVE: To determine the reasons, timing, and pre-
dictors of potentially harmful medication discrepancies.

DESIGN: Prospective observational study.

PATIENTS: Admitted general medical patients.

MEASUREMENTS: Study pharmacists took gold-
standard medication histories and compared them with
medical teams’ medication histories, admission and
discharge orders. Blinded teams of physicians adjudi-
cated all unexplained discrepancies using a modifica-
tion of an existing typology. The main outcome was the
number of potentially harmful unintentional medica-
tion discrepancies per patient (potential adverse drug
events or PADEs).

RESULTS: Among 180 patients, 2066 medication dis-
crepancies were identified, and 257 (12%) were unin-
tentional and had potential for harm (1.4 per patient).

Of these, 186 (72%) were due to errors taking the
preadmission medication history, while 68 (26%) were
due to errors reconciling the medication history with
discharge orders. Most PADEs occurred at discharge
(75%). In multivariable analyses, low patient under-
standing of preadmission medications, number of med-
ication changes from preadmission to discharge, and
medication history taken by an intern were associated
with PADEs.

CONCLUSIONS: Unintentional medication discrepan-
cies are common and more often due to errors taking an
accurate medication history than errors reconciling this
history with patient orders. Focusing on accurate
medication histories, on potential medication errors at
discharge, and on identifying high-risk patients for
more intensive interventions may improve medication
safety during and after hospitalization.
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INTRODUCTION

Recent efforts to improve the quality and safety of healthcare
have included attention to medication discrepancies, defined
as unexplained differences among documented regimens
across different sites of care.1 Discrepancies are highly preva-
lent, with up to 67% of inpatients having at least one error in
their prescription medication history at the time of admission.2

Medication discrepancies are an important contributor to
adverse drug events (ADEs) among hospitalized and recently
discharged patients,3–5 and for this reason, the Joint Commis-
sion designated inpatient medication reconciliation as a
National Patient Safety Goal in 2005.6
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Hospitals have undertaken diverse approaches to comply
with the Joint Commission’s mandate. Some studies support
medication reconciliation as a means to reduce ADEs7,8, but
for reconciliation efforts to be as effective as possible, institu-
tions need a more thorough understanding of the nature of the
discrepancies that reconciliation is intended to prevent. Previ-
ous studies of medication discrepancies at hospital admission,
discharge, and post-discharge4,9,10 provide insufficient guid-
ance regarding where reconciliation efforts should be focused.
This study, using a modification of an existing typology,11

aimed to classify potentially serious medication discrepancies
according to timing (admission vs. discharge), reason (obtain-
ing the medication history vs. reconciling the history with
patient orders), and type (omission vs. commission); and, to
explore patient, hospital, and physician predictors of such
errors.

METHODS

Design Overview, Setting, and Participants

Participants and data for this prospective observational study
are derived from the control group of the Partners Medication
Reconciliation Study, a cluster-randomized controlled trial
conducted from May 1 through June 20, 2006 at two large
academic hospitals in Boston, Massachusetts. The parent
study examined the impact of a novel, computer-aided inter-
vention for reconciling medications. Control patients were
admitted to one of several general medicine service teams on
specific floors of each hospital, and were cared for by
physicians and nurses separate from patients who received
the intervention in the larger study. These services generally
excluded oncology patients, but otherwise cared for a wide
variety of medical patients; residents were involved in the care
of all patients. If a study pharmacist, working weekdays, had
time to obtain a preadmission medication history during the
hospitalization, then a patient could be included in the study.
Patients discharged from a non-study team or floor and
patients transferred at any time from a control team to an
intervention team were excluded. The study was approved by
the Institutional Review Board of Partners HealthCare; patient
consent was deemed not necessary. Physicians and nurses
were informed of the nature of the study by email prior to
study initiation.

Outcomes

The main outcome for this study was the number of uninten-
tional medication discrepancies with potential for causing
harm (potential adverse drug events or PADEs) per patient.
PADEs have been previously described as “incidents with
potential for injury related to a drug12.”

A two-step process was employed to identify PADEs. First,
a “gold-standard” preadmission medication history was
taken by one of two study pharmacists at each site,
following a strict protocol and using all available sources of
information, including subject and family/caregiver inter-
views, prescription pill bottles, outpatient electronic medical
records, previous hospital discharge orders, outpatient
providers, and outpatient pharmacies (see Appendix 1 for
complete protocol). The resulting preadmission medication

list was then compared with the medical team’s preadmis-
sion medication list in the admission note and with all
admission and discharge medication orders. Any discrepan-
cies between the gold-standard history and medication
orders were identified and reasons for these changes sought
from the medical record. Pharmacists also communicated
directly with the medical team after discharge orders were
written to clarify reasons for discrepancies, as needed.
Medication discrepancies that were not clearly intentional
were then recorded.

Second, recorded discrepancies were shown to rotating
adjudication teams consisting of two physicians (from a pool
of six) blinded to intervention status. Physician adjudicators
were from both study sites and included four hospitalists, a
geriatrician with inpatient and outpatient responsibilities, and
a chief medical resident. Together with the study pharmacist,
adjudicators discussed each medication discrepancy and
reviewed the discharge summary for each patient. Additional
electronic sources of patient information such as ordered
medications and laboratory test results were also reviewed as
needed. Using an expert-derived classification scheme,11 the
two physicians each recorded details of the medication dis-
crepancy, including whether it was intentional, the time of the
discrepancy (admission vs. discharge), and the type of discrep-
ancy (e.g., omission, change in dose). We modified the scheme
to also capture the reason for the discrepancy: an error in the
preadmission medication history was recorded as a “history
error” (e.g., not including aspirin on the preadmission medi-
cation list, thus explaining why it is not ordered at discharge);
conversely, an error of reconciling the medication history with
medication orders was recorded as a “reconciliation error”
(e.g., aspirin held at admission but not restarted at discharge
despite being present on the preadmission medication list and
clinically indicated at discharge). Independently, the two
reviewers judged each unintentional discrepancy as having
potential for patient harm and the potential severity of the
error12 (see Appendix 2 for complete adjudication protocol). All
disagreements were resolved by discussion and by a third
adjudicator if necessary.

Weekly meetings were conducted to ensure consistency
between the two sites and among study pharmacists and
physician adjudicators. To evaluate inter-rater reliability of the
gold-standard medication histories, 19 randomly selected
medication histories were collected independently by two study
pharmacists. Among all the medications recorded for each
patient, there was complete agreement in medication, dose,
route, and frequency for 147 of 192 medications (77%). Inter-
rater reliability for physician adjudicator evaluation was also
calculated, with a kappa of 0.95 for potential for harm and a
kappa of 0.94 for potential severity.

Predictors of PADEs

To explore the relationship between PADEs and various patient
and system factors, we collected information on a number of
patient characteristics, including age, whether a subject had a
primary care provider (PCP) from within the hospital network,
the source of the hospital admission, whether the discharging
physician was the patient’s PCP, the number of outpatient
visits in the prior year and any inpatient visits in the prior
month. The level of training of the physician documenting the
medication history was determined from the medical record.
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Data were also collected on the total number and classes of
preadmission medications (from the gold-standard list) and
number of medication changes from the gold-standard pread-
mission list to the discharge orders; these medication counts
excluded as-needed medications and topical agents. Study
pharmacists also provided information regarding patients’
level of understanding of their preadmission medication lists
(subjectively categorized as high, medium, or low, depending
on whether patients could name their medications and provide
dose, route and frequency information; could provide the
names of their medications but not directions for use; or
neither, respectively) and the sources used to obtain the gold-
standard medication list.

Statistical Analysis

Patient characteristics and study results were calculated
using proportions, means with standard deviations, and
medians with interquartile ranges. Multivariable Poisson
regression was used to determine the association between
the number of PADEs per patient and the covariates
described above. Model fit was assessed based on aggre-
gates of residuals13 using the ASSESS statement in SAS,
with a p value computed based on 10,000 simulated paths
(p=0.43, suggesting good model fit). A similar model was
constructed using only variables available at admission
(e.g., excluding number of medication changes). Based on
the beta coefficients of this second model, a scoring system
was created to identify patients at highest risk for PADEs.
Generalized estimating equations were used to adjust for
clustering of results by discharging physician. Analyses
were implemented using SAS statistical software, version
9.1 (SAS Institute Inc, Cary, NC).

RESULTS

Description of Study Sample

We identified 379 potential study subjects at the two sites.
Research pharmacists did not have time to obtain preadmis-
sion medication histories prior to discharge for 179 patients,
an additional eight patients were not admitted to study teams
and floors, and 12 patients were transferred to non-study
teams or floors. The final study population comprised 180
patients, including 94 patients at site 1 and 86 patients at site
2. Subject characteristics are shown in Table 1. Compared
with excluded subjects, study patients were older, had longer
lengths of stay, and more medications at discharge (Table 1).

Frequency of Discrepancies and PADEs

Among the 2066 medication discrepancies, 939 (45%) were
determined to be unintentional. Of these 939 errors, 682 (73%)
were deemed not to have potential for patient harm, but 257
(27%) had potential for harm, an average of 1.4 PADEs per
patient. The rates were similar at the two study sites (1.37 and
1.48, p=0.46). Approximately 54% of patients had at least one
PADE, 37% had two or more PADEs, and 9% had five or more.
Fifty-nine of the PADEs (23%) were considered serious, i.e., to
have potential to cause serious harm such as re-hospitalization
or persistent alteration in health function.

Classifying PADEs

Figure 1 shows the classification of PADEs. Many more PADEs
were due to errors in taking the preadmission medication
history (72%) than to errors in reconciling preadmission
medications with admission or discharge orders (30%; 2%
were due to both causes). Most PADEs occurred at discharge
(75%) rather than at admission (25%). Of unintended discre-
pancies 60% were due to omissions of medications, 21% to
discrepancies in dose, 10% to discrepancies in frequency, 5%
to additional medications, and 4% to substitutions.

The most common medication classes involved in PADEs
were cardiovascular (20% of all 257 PADEs), respiratory (9%),

Table 1. Characteristics of Study Sample and Excluded Subjects

Characteristic Study sample
(N=180)

Excluded
subjects
(N=199)

Age, n (%)*
<50 years 38 (21) 68 (34)
50–60 years 37 (20) 30 (16)
60–75 years 39 (22) 49 (24)
>75 years 66 (37) 52 (26)
Female sex, n (%) 109 (61) 97 (49)
Median income by zip code, n (%)
<$39,001 43 (24) 66 (33)
$39,001-$47,000 48 (27) 41 (20)
$47,001-$63,000 41 (23) 45 (23)
>$63,000 47 (26) 47 (24)
Insurance, n (%)
Private 52 (29) 62 (31)
Medicare with secondary

insurance
91 (51) 94 (47)

Medicare alone 8 (4) 2 (1)
Free care/Medicaid 15 (8) 35 (18)
Other/self pay 14 (8) 6 (3)
Length of stay (days), n (%)*
0–2 41 (24) 75 (38)
3–4 48 (27) 47 (24)
5–8 44 (25) 35 (18)
≥9 42 (24) 38 (20)
Top 10 diagnosis-related
groups, n (%)
Simple pneumonia
and pleurisy

7 (4) 9 (5)

Heart failure and shock 9 (5) 5 (3)
Gastrointestinal

hemorrhage
6 (3) 7 (4)

Chronic obstructive
pulmonary disease

9 (5) 3 (2)

Renal failure 6 (3) 5 (3)
Respiratory infections

and inflammations
4 (2) 6 (3)

Nutritional and
miscellaneous metabolic
disorders

3 (2) 7 (4)

Chest pain 5 (3) 4 (2)
Cardiac arrhythmia

and conduction disorders
4 (2) 4 (2)

Other circulatory
system diagnoses

6 (3) 2 (1)

Cumulative 59 (33) 52 (26)
Admission DRG weight,
median (IQR)

1.03
(0.83 - 1.28)

1.03
(0.81–1.33)

Number of medications
prescribed at discharge,
median (IQR)*

11 (6–14) 9 (5–13)

*p<0.05 for comparison between groups
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gastrointestinal (8%), lipid-lowering (6%), and antidepressant
medications (5%). Because certain types of medications are
prescribed more frequently, we also calculated event rates
based on prevalence of use. The five most common “high-risk”
classes were gout medications (7 of 13 prescriptions resulted
in a PADE, or 54%), muscle relaxants (3/8, 38%), lipid-
lowering (14/70, 20%), antidepressant (14/76, 18%), and
respiratory medications (20/118, 17%).

Predicting PADEs

In the multivariable model, several variables independently
predicted a higher number of PADEs (Table 2): four or more
“high-risk” medications (as described above) prescribed at
admission, six or more medication changes during the hospi-
talization, low or medium patient understanding of preadmis-
sion medications, medication history supplied by a family
member or caregiver, 13 or more outpatient visits during the
previous year, and admission history taken by an intern. Age
older than 85 years was associated with fewer PADEs.

PADE Risk Score

To develop an exploratory PADE risk score, we built a model
including only variables available at the time of admission
(Table 3): patients younger than 85 years of age, low or
medium understanding of preadmission medications, 16 or
more preadmission medications, four or more medications

from high-risk classes, family member or caregiver as source
of preadmission medication information, and 13 or more
outpatient visits during the previous year. The 21% of patients
with the highest scores, 5–7 points, had an 85% chance of
having at least one PADE, had a mean of 2.9 PADEs per
patient, and accounted for 44% of the PADEs in the population
(Table 4).

DISCUSSION

In our study of potential adverse drug events related to the
usual medication reconciliation process, we found a high
prevalence of unintentional medication discrepancies with
potential for patient harm: an average of 1.4 per patient. Most
PADEs were due to errors taking a medication history rather
than errors of reconciling the medication history with patient
orders. The majority of PADEs occurred at discharge rather
than admission, and most errors were ones of omission.
Predictors of the number of PADEs per patient included low
patient understanding of their preadmission medications,
number of high-risk medications, number of differences
between preadmission and discharge medication regimens,
and medication histories taken by an intern.

Our findings are consistent with those of other studies
despite different conceptualization, definitions, and methods.
Most studies corroborate that at least half of all patients have at
least one PADE during the reconciliation process.4,14–16 In a

Discrepancies
N = 2066

Intentional
1127 (55%)

Unintentional
939 (45%)

Documented Undocumented Potential for Harm
257 (27%)

No Potential for Harm
682 (73%)

History Error
186 (72%)

Reconciliation Error
78 (30%)

Admission
57 (22%)

Discharge
129 (50%)

Admission
10 (4%)

Discharge
68 (26%)

Omission
150 (60%)

Dose
53 (21%)

Formulation
1 (0.4%)

Additional
Medication

12 (5%)

Substitution
9 (4%)

Route
0 (0%)

Frequency
24 (10%)

Other
0 (0%)

Figure 1. Classification of medication discrepancies.
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single community hospital in Ontario, Canada, the rate of
unintentional medication discrepancies was lower, but almost
all admission discrepancies were corrected by study pharma-
cists before discharge orders were written.17 Previous studies
have also shown that omissions are the most common type of
medication discrepancy, with up to 61% of hospitalized patients
having at least one drug omitted from their regimen.2,4,15

Our finding that PADEs are more often caused by errors of
medication history-taking than by errors of reconciliation is
not surprising when considering the difficulty of taking an
accurate medication history in today’s healthcare environ-
ment. Multiple outpatient providers may each prescribe a
subset of a patient’s medications, and none may take respon-
sibility for ensuring the accuracy of the regimen as a whole.
Incomplete data sources and inadequate communication
among providers and patients may exacerbate this problem.
In addition, patients may not have adequate health literacy to
fully understand their medication regimens.18 The effort
required to obtain an accurate list may therefore be substan-
tial, including communication with community pharmacists,
outpatient physicians, family members and caregivers, and
time spent reviewing pill bottles with patients. A recent meta-
analysis estimated that 27%-54% of patients suffer at least one
unintentional medication discrepancy due to medication his-
tory errors.2 Conversely, the process of reconciling preadmis-
sion medications with discharge orders requires attention to
detail but is a less complex activity than taking an accurate
medication history. Errors of reconciling preadmission medi-
cations with admission orders, which are usually written by
the same physician who took the medication history and
performed shortly thereafter, are less common. The Joint
Commission places equal weight on medication history-taking
and admission and discharge reconciliation in its National
Patient Safety Goals, yet reconciling medications at admission
was the source of only 10 out of 257 PADEs in our study.

That more PADEs occurred with discharge than admission
orders makes sense in light of the differences between
inpatient and outpatient environments. The hospitalization
itself is often brief and highly monitored in contrast to the
post-discharge setting. Therefore, the same error (e.g., mild
warfarin overdose) may have little potential for patient harm
when written at admission but much greater potential for
harm when written at discharge. In fact, in 313 cases, the

Table 2. Predictors of Number of PADEs Per Patient: Adjusted
Results (n=180)

Characteristic n Adjusted relative
risk (95% CI)

Patient age
<50 years 38 Ref.
50–59 years 37 1.05 (0.65–1.72)
60–74 years 39 1.37 (0.81–2.30)
75–84 years 51 0.94 (0.52–1.68)
≥85 years 15 0.34 (0.16–0.73)*

Total number of high-risk preadmission medications†

0 41 Ref.
1 52 1.70 (0.75–3.86)
2–3 56 1.45 (0.56–3.79)
≥4 31 3.00 (1.29–7.00)*

Number of medication changes from preadmission to discharge
1–5 55 Ref.
6–9 50 3.22 (1.76–5.89)*
10–13 35 3.21 (1.58–6.49)*
14–28 40 4.06 (2.13–7.74)*

Patient understanding of preadmission medications‡

High 60 Ref.
Medium or low 117 1.65 (1.14–2.39)*

Family member or caregiver as source of preadmission
medication information
No 134 Ref.
Yes 46 1.62 (1.10–2.38)*

Number of outpatient visits within past 12 months
0–1 56 Ref.
2–5 40 1.22 (0.75–1.98)
6–12 40 0.75 (0.42–1.33)
≥13 44 1.75 (1.16–2.65)*

Admitting physician experience
Intern (PGY 1) 102 Ref.
Resident (PGY 2–3) 24 0.51 (0.31–0.82)*
Attendings/Fellows 54 0.70 (0.43–1.14)

Partners PCP
Yes 107 Ref.
No 73 0.95 (0.72–1.27)

Preadmission source
Emergency department 114 Ref.
Transfer from other service 16 1.41 (0.81–2.44)
Transfer from other institution 23 0.76 (0.39–1.47)
Scheduled from home 11 0.92 (0.42–2.01)
Clinic/Other 16 0.86 (0.42–1.80)

Total number of preadmission medications§

Quartile 1 (0–9) 55 Ref.
Quartile 2 (10–15) 43 0.92 (0.39–2.13)
Quartile 3 (16–21) 44 1.13 (0.50–2.55)
Quartile 4 (22–36) 38 1.13 (0.43–3.00)

Inpatient admissions within the past 31 days
No 149 Ref.
Yes 31 0.78 (0.55–1.11)

Discharge physician is PCP
No 149 Ref.
Yes 31 0.98 (0.61–1.58)

Abbreviations: Ref. = reference group
* p<0.05
†In 5 medication classes most likely to cause PADEs when prescribed:
gout medications, muscle relaxants, hyperlipidemic agents, anti-depres-
sants, and respiratory medications
‡Based on pharmacist assessment
§Excluding PRN medications and topical agents

Table 3. PADE Risk Score – Using Predictor Variables Available at
Admission

Characteristic Points

Low or medium patient understanding of preadmission
medications

1

Age under 85 2
Having 16 or more preadmission medications 1
Having 4 or more high risk preadmission medications* 1
Having 13 or more outpatient visits in the previous year 1
Having a family member or caregiver as a source
of preadmission medication information

1

*Gout medications, muscle relaxants, hyperlipidemic medications, anti-
depressants, and respiratory medications

Table 4. Distribution of PADE Risk Scores

Score
range

n (%) in
score
range

n (%) with
any PADEs

PADEs per
patient,
mean (SD)

Total PADEs
accounted for
by group, n (%)*

0–2 30 (17) 5 (17) 0.26 (0.64) 8 (3)
3 56 (31) 23 (41) 0.71 (1.26) 40 (16)
4 55 (31) 36 (65) 1.72 (1.92) 95 (37)
5–7 39 (21) 33 (85) 2.92 (2.50) 113 (44)

* % of all PADEs in entire study population
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same unintentional medication discrepancy occurred at ad-
mission and discharge, and in 79 of these (25%), the error was
adjudicated as not being a PADE at admission but was
considered a PADE at discharge.

Our finding that patients older than 85 were at lower risk for
PADEs was surprising.19,20 This effect persisted when adjusted
for number and classes of medications, sources used to
generate the preadmission medication list, and several PCP
characteristics. Outpatient physicians may be more careful
about maintaining accurate medication lists in very old
patients. There also may be unmeasured differences in the
degree of medical and social supports these patients receive. In
contrast, relying on family members or caregivers as a source
of medication information in this study was a risk factor for
PADEs. This factor may correlate with low functional status
and high medical complexity. Family members may also
represent a source of accurate medication information utilized
by study pharmacists but not by medical teams.

That interns’ taking the medication history was an inde-
pendent risk factor for PADEs, compared to more senior
physicians, suggests either that medication history-taking
improves with experience or that interns spend less time
taking medication histories, perhaps as a result of competing
demands or interruptions. Lack of time, training, or prioritiza-
tion of medication history-taking could all serve as potential
targets for future interventions.

The list of “high-risk” medications most associated with
PADEs (muscle relaxants, lipid-lowering, antidepressant, gout,
and respiratory medications) was somewhat different from that
found in general studies of ADEs21–23 and from a recent study
of discrepancies after discharge, which found cardiovascular,
gastrointestinal, and pulmonary medications to be most
common.24 Our high-risk medication list was adjusted for
frequency of prescription, which made it more predictive and
may account for some of these differences.

Limitations and Strengths

This study has several limitations. The study was conducted
on general medical services at academic medical centers, and
the results may not be generalizable to other settings. Patients
with very short lengths of stay may have been disproportion-
ately discharged prior to enrollment, thus leading to selection
of a patient population on more medications and an overesti-
mation of the number of PADEs per patient. The study
measured potential and not actual ADEs. Our adjudication
process was sometimes hindered by the lack of documentation
of reasons for medication discrepancies. However, one could
argue that intentional but undocumented medication discrep-
ancies represent “latent” medical errors that could lead to
downstream patient harm as subsequent providers try to
determine why certain medication changes occurred. Finally,
our use of pharmacists to establish a “gold-standard” pread-
mission medication regimen could be questioned. However,
studies have shown that pharmacists perform this process
better than other medical personnel,25 and we demonstrated
moderately high reliability when the process was conducted
independently by two pharmacists.

Our study also has several strengths. To our knowledge, our
study is the first to distinguish errors of history-taking from
those of reconciling that history with orders, which is highly
relevant to the Joint Commission medication reconciliation

mandate. To our knowledge, it is also the first study to propose
a scoring system to identify patients at high risk for PADEs.
Other strengths include a rigorous adjudication process of all
discrepancies and conduct of the study at two different
academic medical centers.

Based on the results of this study, interventions to improve
medication safety at transitions in care should focus first and
foremost on gathering accurate preadmission medication
information, and secondly on preventing reconciliation errors
at discharge. Comparatively less effort can be spent preventing
reconciliation errors at admission. If our risk score is prospec-
tively validated in other populations, it could be useful to
identify patients who may need more than the minimum
medication reconciliation standard, for example, greater phar-
macist involvement in taking medication histories and/or
counseling patients at discharge. Studies of medication recon-
ciliation interventions of various types and in different popula-
tions are needed to demonstrate benefits to patients during
transitions in patient care.
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APPENDIX 1: PROTOCOL FOR COLLECTING GOLD
STANDARD MEDICATION HISTORY

1. Who: Study pharmacist
2. When: As soon after admission as possible
3. Use all available sources:

a. Patient (introduce yourself, get informal consent)
b. Family

c. Have someone bring in pill bottles and/or med
lists from home, review with patient/family.

d. Available outpatient electronic medical records
(EMRs)

e. Previous discharge summaries
f. Primary care providers (PCPs) or other doctor’s office
g. Community pharmacy

4. Time-saving tips
a. Review previous discharge summaries only if there

is one from the previous year, unless there is no
information in the available outpatient EMRs (in
which case look at older discharge summaries).

b. In outpatient EMRs, if last note is comprehen-
sive, then no need to look at previous notes.

c. In outpatient EMRs, just scan lists of inactive
meds and non-meds, but don’t spend a lot of time
on them. Focus on lists of active medications.

5. Begin by gathering all easily accessible sources: outpa-
tient EMR medication lists, hospital discharge summa-
ries, transfer orders, and physician’s admission note.

6. When reviewing these data sources with the patient/
family, specifically ask about differences among these
different lists and clarify what the patient is actually
taking.

7. Encourage patients to use more than just their memory,
i.e., use a paper list, pill bottles, etc.

8. If patients use a list or pill bottles and seem completely
reliable (and the data are not that dissimilar from the
other sources, and differences can be explained), then
other sources are not needed.

9. If patients are not sure or are relying on memory only, or
cannot clearly “clean up” the other sources of medication
information, then it’s time to rely on other sources:
community pharmacies, outpatient physician offices,
having the family bring in pill bottles, etc.

10. Pill bottles, reviewed with patient/family, are preferable
to pharmacist refill information if available and if the
review with patient/family seems reliable.

11. It is not enough to rely on the physician’s preadmis-
sion medication list as the main source of additional
information.

12. Use an interpreter with non-English speaking patients
unless you are fluent in the other language.

13. How to document non-adherence:
a. If completely non-adherent (on purpose or be-

cause didn’t know to take medication), then leave
off list and note it in general comments.

b. If sporadically non-adherent, give general assess-
ment of adherence in comments.

c. If systematically non-adherent (e.g., always takes
medicine once a day instead of 3 times a day),
then note actual frequency taken in dose/route/
frequency section and make note of discrepancy
from prescribed frequency in comments.

14. If patient denies knowledge of a medication that is on
another list (i.e., doesn’t know why not taking it), keep
track of these in comments. If these occur often, you will
need to call the PCP’s office to see if the patient is really
supposed to be on it.
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APPENDIX 2: POTENTIAL ADE ADJUDICATION
INSTRUCTIONS

I. Overview of medication discrepancies
a. Definition: any difference between medications

taken by a patient prior to admission and med-
ications ordered in the hospital

b. Typology:
i. Intentional vs. Unintentional

1. If intentional (not an error): docu-
mented or not

2. If unintentional: medication error

ii. Location: Admission orders vs. Discharge
orders

iii. Type:
1. Omission (not written for at all)
2. Dose (per administration, e.g.,

100 mg bid vs. 200 mg bid)
3. Frequency (e.g., 100 mg bid vs.

100 mg tid)
a. Note that 100 mg bid vs.

200 mg qd would be a
discrepancy in dose and
frequency even though the
total daily dose is the same.

4. Route
5. Substitution (i.e., with a medica-

tion in the same class)
6. Additional medication (not taken

at home, but ordered in the hos-
pital)

iv. Reason:
1. History error: this means the ad-

mitting physician made an error in
taking the medication history, but
then faithfully perpetuated this
error when writing orders in the
hospital.

2. Reconciliation error: thismeans the
medication history taken by the
physician was correct, but the error
occurred when writing the orders
(this occurs at discharge much
more often than at admission).

3. Theoretically, both (1) and (2) could
occur simultaneously.

II. Potential for harm
a Definition: in your opinion, what is your confi-

dence that the unintentional medication discrep-
ancy described above has the potential to cause
at least significant patient harm if the order is
not corrected? Assume a reasonable patient (e.g.,
if an OTC prn medication is not prescribed,
assume the patient can get access to it and
resume it; but if a prescription medication is
not prescribed, assume the patient does not have
access to it).

b Scale
i. Little or no confidence (e.g., omission of

multivitamin)
ii. Slight to modest confidence (e.g., colace

200 mg qam instead of 100 mg bid)
iii. Less than 50–50 but close call (e.g., omis-

sion of prn fleets enema at discharge)
iv. More than 50–50 but close call (e.g.,

omission of flovent bid at discharge)
v. Strong confidence (e.g., omission of prn

haldol in nursing home patient)
vi. Virtually certain confidence (e.g., valium

10 mg instead of 1 mg prn insomnia)

III. Potential Severity
a. Definition: this is the degree of patient harm that

could be caused by the above unintentional
medication discrepancy.
i. Significant: an error that can cause pa-

tient symptoms that, while harmful to the
patient, pose little or no threat to the
patient’s life function.

ii. Serious: an error than can cause signs/
symptoms that are associated with a seri-
ous level of risk that is not high enough to
be life-threatening. In addition, a potential
ADE is serious if it can cause persistent
alteration of daily function.

iii. Life-threatening: an error that can cause
signs/symptoms that if not treated would
put the patient at risk of death.

Examples of Potential ADE Severity Categories
(Assuming the discrepancy is unintentional)
LIFE THREATENING

& Incorrect dose of anti-rejection medication is prescribed
in patient with kidney transplant

& Omission of amiodarone at discharge when given for
prevention of VT

& Patient with a prior penicillin anaphylaxis reaction and
ordered penicillin at admission

& Incorrect APAP dose prescribed at discharge with a total
daily dose >15 grams

& Omission of warfarin at admission in patient with St.
Jude’s mitral valve replacement

SERIOUS

& Patients’ correct dose is 2 mg diazepam, MD writes for
10 mg on admission

& Patient with CHF flare discharged on 1/4 preadmission
dose of lasix

& Omission of beta-blocker at discharge in patient with CAD

& Warfarin 5 mg QD prescribed at discharge instead of
3 mg QD (prescribed for atrial fibrillation)

& Indomethacin for gout prescribed at discharge to patient
concurrently taking Ibuprofen

& Two concurrent APAP prescriptions at discharge with a
total daily dose of >10 grams but ≤15 grams
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& Omission of lactulose bid in patient with history of
hepatic encephalopathy

SIGNIFICANT

& Omission of diazepam prn insomnia at discharge

& Change from dulcolax prn to dulcolax bid standing

& Omission of lisinopril in patient without CAD, CHF, or
valve disease

& Two concurrent APAP prescriptions with a total daily
dose >4 grams but ≤10 grams

& Omission of ultram prn headaches

Additional Examples of Potential ADEs and their severity

1. Errors that may lead to hypotension or over-treatment
of hypertension are considered to be serious potential
ADEs.

2. Errors that may lead to under-treatment of hyperten-
sion, angina, or ischemia are considered to be signifi-
cant potential ADEs.

3. Errors that may lead to significant over-anticoagulation
or under-coagulation are considered to be serious
potential ADEs.

4. Errors that lead to under-treatment of asthma are
considered to be significant potential ADEs.

5. Errors that lead to under-treatment with antibiotics:
a. If IV antibiotics were originally prescribed,

consider the errors to be serious potential
ADEs.

b. If oral antibiotics were originally prescribed,
consider the errors to be significant potential
ADEs.

6. Errors that lead to over-treatment with antibiotics:
a. If either IV or oral antibiotics were prescribed,

consider the errors to be significant potential
ADEs, unless the antibiotic is directly toxic to
end organs in a highly dose-sensitive fashion
(e.g., gentamicin), in which case, the severity
will be higher (usually serious).
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