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The Institute of Medicine’s land-
mark report, To Err Is Hu-
man, identified medication 

errors as a leading cause of morbid-
ity and mortality.1 Transitions in pa-
tient care are particularly high-risk 

opportunities for medication errors.2-5 
Adverse drug events (ADEs), which 
are medication errors that cause ac-
tual harm, occur in as many as 12%–
17% of patients within 30 days of 
hospital discharge. More than half 

of these ADEs are preventable or 
ameliorable, meaning that the oc-
currence, duration, or severity could 
have been decreased.3,4 Patients may 
be especially vulnerable after hospi-
tal discharge because they still have 
functional impairments impeding 
their ability to understand appro-
priate medication regimens, they 
are not observed self-administering 
their medications, and monitoring is 
performed by physicians other than 
the hospital provider who cared for 
them in the inpatient setting.6 

 One important cause of medica-
tion errors across transitions of care 
is medication discrepancies. Medi-
cation discrepancies are differences 
in medication regimens across dif-
ferent sites of care.6-12 Often these 
differences are intended therapeutic 
changes that do not pose a threat to 
patient safety.7-9 However, uninten-
tional discrepancies are medication 
errors that can lead to suboptimal 
management of acute and chronic 
conditions, hospital readmission, and 
death.3,10 

Identifying risk factors for unin-
tentional medication discrepancies 
can help identify those patients at 
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BACKGROUND AND OBJECTIVES: Unexplained discrepancies be-
tween patient reported- and physician-prescribed medication regi-
mens are an important source of potential harm to patients after 
hospital discharge. However, there are limited data available iden-
tifying risk factors associated with discrepancies in medications. 
Our objective was to describe the epidemiology of unexplained 
medication discrepancies and identify patient risk factors for these 
discrepancies.

METHODS: This prospective observational study is part of a larger 
study conducted from August 2009 to February 2011 in an aca-
demic hospital and affiliated office practices. We compared medi-
cation lists from hospital discharge, the first ambulatory visit, and 
patient self-report. Medication lists were gathered from the inpa-
tient and outpatient electronic health records. Demographic and 
health-related predictor variables were collected through an inpa-
tient survey and chart review. 

RESULTS: Among 100 patients, 291 unexplained medication dis-
crepancies were identified (31%, n=930). Of these, 98 had high 
potential for harm (34%). Omitted medications were the most 
common type of unexplained discrepancy (72%, n=210). In mul-
tivariable analysis, having more than five outpatient visits during 
the previous year and having less than high school education inde-
pendently predicted a higher number of unexplained discrepancies. 
Having Medicaid insurance and receiving care from a third-year 
resident during the first follow-up visit were protective.  

CONCLUSIONS: Unexplained medication discrepancies are com-
mon at the first ambulatory visit post-hospital discharge and un-
derscore the need to maintain accurate medication lists across the 
continuum of care. Individual-level characteristics may potentially 
be used to identify patients who need special attention for their 
medication management.
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highest risk for harmful discrep-
ancies.13 In the inpatient setting, 
several risk factors for harmful or 
potentially harmful medication dis-
crepancies have been identified. 
In a study conducted by Pippins 
et al,8 increasing number of pre-
scription medications, poor patient 
understanding of preadmission med-
ications, and numerous medication 
changes were significant risk factors 
for unintended medication discrep-
ancies. Use of high-risk medications, 
patient age, poly-pharmacy, and ad-
mission to select services (general 
medicine, cardiology, and general 
surgery) have also been identified 
as significant risk factors for medi-
cation discrepancies at admission.14,15 
In the outpatient setting, age and po-
ly-pharmacy have been identified as 
risk factors for discrepancies.16 How-
ever, there is a paucity of literature 
that describes risk factors for unin-
tentional discrepancies for patients 
early post-hospital discharge, despite 
the frequency with which ADEs for 
this vulnerable patient population 
occur.10 

Therefore, we conducted this study 
to (1) determine the epidemiology of 
medication discrepancies for patients 
transitioning between the inpatient 
and ambulatory setting and (2) iden-
tify patient risk factors for experienc-
ing these discrepancies.

Methods 
Design
Participants and data for this pro-
spective observational study repre-
sent the entire control group of a 
larger study evaluating the effect of 
a novel health information exchange 
intervention on medication discrep-
ancies and adverse drug events for 
adult patients transitioning from 
the inpatient to the outpatient set-
ting (NCT 00603070). The interven-
tion consisted of sending an alert 
from the inpatient electronic health 
record to the outpatient provider’s 
inbox with a tagged discharge medi-
cation list. A manuscript describing 
the larger study is under prepara-
tion. This trial was conducted from 
August 2009 to February 2011 at 

a large tertiary care hospital af-
filiated with an academic medical 
center. The study was approved by 
the Institutional Review Board at  
Weill Cornell Medical College. Writ-
ten consent was granted by partici-
pants. 

Population and Setting
Participants were eligible if they 
were 18 years or older, English or 
Spanish speaking, were admitted to 
one of the inpatient medical floors 
(regardless of the reason for admis-
sion), were discharged to home, and 
were able to provide informed con-
sent. Potentially eligible participants 
had to identify and follow up with a 
provider from either an outpatient 
internal medicine or subspecialty 
office practice affiliated with the 
medical center within 30 days of dis-
charge. Subspecialty office practices 
included the Breast Center, cardiol-
ogy, dermatology, endocrinology and 
diabetes, gastroenterology and hepa-
tology, hematology, the Hypertension 
Center, infectious diseases, neurology 
and neuroscience, oncology, pulmon-
ology, rehabilitation medicine, and 
women’s health. The provider seen 
in the outpatient setting (resident, 
fellow, or attending) was generally 
not the provider seen in the inpa-
tient setting, where most patients 
are cared for by a dedicated group 
of hospitalists.

 All primary care and subspecial-
ty practices included in this study 
use the same outpatient electronic 
health record (EHR) system and re-
ceive discharge summaries from the 
inpatient EHR.

The outpatient internal medicine 
practice has both a separate resident 
group practice in which residents see 
patients supervised by an attending 
and an attending internal medicine 
practice. In the subspecialty prac-
tices, patients may also be seen by 
a resident or fellow with attending 
oversight or directly by an attending.

Data Collection Methods
We performed two types of data col-
lection: patient surveys and manual 
EHR reviews. 

Patient Surveys
We administered the first survey 
assessing patient characteristics to 
consented patients in the inpatient 
setting. This survey was original-
ly developed by Schnipper and col-
leagues, although we modified the 
survey to include questions about 
language spoken at home and self-
reported English proficiency.17,18 After 
the first outpatient visit, we admin-
istered a phone survey to identify 
medication discrepancies and de-
tect ADEs.17 Phone surveys had to 
be completed within 10 days of the 
first outpatient visit. The content 
of the survey included questions 
about specific symptoms (eg, head-
aches, sleep, mood) and their timing, 
physician awareness of symptoms, 
whether the physician thought the 
symptoms had any relation to med-
ications, or whether any action was 
taken (eg, stopping the medications). 
The patients were asked to report 
all medications that they were cur-
rently taking (“For each medication 
you are currently taking, please tell 
me its name, the dose, and the num-
ber of times you’re supposed to take 
the medication each day”). Once they 
stopped listing medications, the pa-
tients were then asked about any 
other medications (ie, herbal medi-
cations, vitamins, or over-the-counter 
medications). The patient-reported 
medication list was used for compari-
son with the hospital discharge med-
ication list and the medication list at 
the first ambulatory follow-up visit. 
For unreported medication and dis-
crepancies in dose and frequency, the 
patients were prompted to see if they 
forgot to mention the medication, or 
to provide an explanation, if known, 
as to who made the change and the 
reason the change was made. 

Outpatient Electronic Health  
Record Review
Outpatient EHR reviews were used 
to detect discrepancies between the 
hospital discharge medication list 
and the list documented by the out-
patient provider at the time of the 
first post-discharge ambulatory visit. 
Additional demographics (eg, health 
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Table 1: Characteristics of Study Sample (n=100)

Patient Demographics

Median age (years) 58 (24–48)

Female 63 (63)

Hispanic/Latino* 33 (33)

Race*
White
Black or African American
Other

29 (29)
26 (26)
44 (44)

Language spoken at home*
English
Other

46 (77)
14 (23)

Education*
College, postgraduate
Some college 
High school graduate
Less than high school

37 (38)
22 (22)
13 (13)
26 (27)

Insurance   
Medicare 
Medicaid
Private
Other/self-pay

46 (46)
11 (11)
26 (26)
17 (17)

Income*
Under $25,000
$25,000–$49,999 
$50,000–$75,000
Above $75,000

39 (43)
21 (23)
16 (18)
15 (16)

Self-reported English proficiency
Proficient
Low English proficiency

57 (57)
43 (43)

(continued on next page)

insurance) and health-related vari-
ables (See Table 1) were also collected.

Definitions
Intentional medication discrepancies 
are intended changes in the medi-
cation regimen made by a provider. 
These are not errors. Unintention-
al discrepancies, on the other hand, 
are caused by inadvertent medica-
tion prescribing and are errors.7-9 

They can be ADEs if they cause ac-
tual harm or near misses (potential 
ADEs) if they have potential to cause 
harm.7,8

In this study we use the term “un-
explained medication discrepancies” 
for those medication discrepancies 
that were judged to be harmful or 
to have potential for harm and for 
which we could not find an expla-
nation after a comprehensive EHR 
review and review of the patient 
telephone surveys. Because we did 
not interview providers to determine 
their intention, we have chosen to 
use the term “unexplained” rather 
than “unintentional” medication dis-
crepancies. 

Process for Detection of  
Medication Discrepancies
All physician reviewers involved in 
detecting medication discrepancies 
received similar standardized train-
ing in medication reconciliation and 
had previously conducted medica-
tion safety prescribing research.19,20 

The process for detection of medi-
cation discrepancies is depicted in 
Figure 1. A physician researcher per-
formed pair-wise comparison using 
the three medication lists. The num-
ber of medications on each list and 
any discrepancies between the lists 
were recorded. Whenever discrep-
ancies were noted, a physician re-
searcher documented the differences 
in the drug, dose, route, or frequency, 
as well as the location at which the 
discrepancy occurred. Any differenc-
es in medication dose, frequency, or 
the report of novel medications and/
or omitted medications prompted in-
vestigation to assess the reason for 
the discrepancy. 

A medication discrepancy could oc-
cur at more than one location. For 
example, if a patient stated they 
were discharged from the hospital 
on an anti-hypertensive medication, 
but this medication was not listed on 
the hospital discharge summary or 
on the medication list from the first 
follow-up visit, this was considered a 
single discrepancy occurring at two 
locations (between the patient sur-
vey and the discharge summary and 
between the patient survey and the 
ambulatory visit). 

A pair of physician reviewers then 
evaluated all medication discrepan-
cies. If a discrepancy was found, the 
EHR was reviewed to search for doc-
umentation of a reason for the dis-
crepancy (for example, the patient 
saw another provider who changed 
the medication regimen in between 
the time of the first follow-up visit 

and the telephone survey). If no ex-
planation for the discrepancy was 
uncovered after medical record re-
view, the medication discrepancy was 
deemed unexplained. Independent-
ly, the two reviewers rated all un-
explained medication discrepancies 
based on their severity and potential 
for patient harm using previously de-
fined adjudication algorithms.21-23 We 
did not count brand versus generic 
substitutions as discrepancies. Physi-
cian reviewers resolved all disagree-
ments through discussions, involving 
a third adjudicator if needed. 

Based on the review of patient-
reported symptoms during the 
telephone survey and EHR review 
(which included a review of all in-
terim patient visits in the outpatient 
and inpatient setting, telephone en-
counters, laboratory results, and 
radiology testing), the physician 
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Figure 1: Pair-Wise Comparisons*

* Pair-wise comparisons were made between medication lists documented at the hospital discharge (A) and the first post-hospital discharge follow-up 
visit (B), between follow-up visit (B) and patient-reported medication list (C), and between hospital discharge (A) and patient-reported medication 
list (C).

(A)

Medication list
prescribed at

discharge
(Inpatient EHR)

(B)

Combined
medication lists

“current list” and
changes made 

during the follow-up
visit

(Outpatient EHR)

(C)

Patient-reported
medication list at
1–2 months after

discharge

Medication
Discrepancies

Medication
Discrepancies

Medication
Discrepancies

Table 1: continued

Health-Related Characteristics

Patient-reported prescription medications
0–3
4–7
8–10
11–26

17 (17)
43 (43)
22 (22)
18 (18)

Outpatient visits in past year
0–1
2–5
6–12
13–47

10 (10)
19 (19)
40 (40)
31 (31)

Number of providers seen in past year
0–1
2–3
4–5
6–25

13 (13)
30 (30)
22 (22)
35 (35)

Number of co-morbidities
0–2
3–6
7–10
11–15

8 (8)
43 (43)
38 (38)
11 (11)

reviewers also evaluated for the 
presence of ADEs and determined 
whether suspected ADEs were the 
result of a medication discrepan-
cy.21-23 As in previous studies done 
by our research group, if an error 
with high probability for harm oc-
curred, the researchers notified the 
provider directly.

Statistical Analysis
We analyzed data collected from pa-
tients who completed both surveys 
and who had a follow-up visit with 
eligible providers within 30 days 
post-hospital discharge. We calculat-
ed descriptive statistics on patient 
characteristics using proportions for 
categorical variables and medians 
for continuous variables. Health- 
related characteristics were grouped 
using quartiles. We analyzed univari-
able regression models for each of 
the patient characteristics reported 
in Table 1. 

We used negative binomial regres-
sion to determine the association 
between the number of discrepan-
cies per patient and previously de-
scribed covariates. We excluded 

Physician experience at follow-up visit
PGY-1
PGY-2
PGY-3
Attending/fellow

13 (13)
21 (21)
16 (16)
50 (50)

Provider’s subspecialty at the follow-up visit
Primary care
Subspecialist

64 (64)
36 (36)

 
* Columns may not sum to total n due to missing values. 
PGY—postgraduate year; PGY-1—intern; PGY-2—second-year resident; PGY-3—third-year 
resident
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several variables from the multivari-
able model for various reasons. We 
did not include “Number of provid-
ers seen in past year” due to high co-
linearity with “Number of outpatient 
visits in the past year.” Because the 
majority of patients spoke English, 
we excluded “Language spoken at 
home” and analyzed “English profi-
ciency” instead. Our “Race” variable 
had a large proportion of patients 
(44%, Table 1) in the “Other” cate-
gory and was also not included in 
the final model. 

We compared the rates of unex-
plained medication discrepancies at 
different locations using Cochran’s 
Q test. We used STATA statistical 
software, version 10 (College Sta-
tion, TX) with some data manage-
ment in SAS 9.2 (SAS Institute Inc., 
Cary, NC).

Results 
Description of Study Sample
In this sample of 100 subjects, me-
dian age was 58; most patients were 
female and had attended at least 
some college (Table 1). Fifty- seven 
percent of the entire sample (n=57) 
reported that they spoke English 
well. 

Regarding health status, the vast 
majority of patients had between 
three and 10 co-morbidities (81%, 
n=81) and reported taking more 
than three medications (83%, n= 
83) (Table 1). The median number 
of medications was 13 per patient 
(minimum=1, maximum=35). About 
half had seen between two and five 
providers in the year prior to hospi-
tal discharge (52%, n=52). 

The first visit for most patients 
after hospital discharge was with 

their primary care provider. Out of 
those 64 visits, 38 visits were with 
residents supervised by an inter-
nal medicine attending. Of the 36 
subspecialty visits, 12 were with 
residents and four were by fellows 
supervised by an attending. The re-
maining 20 were patients who were 
seen by attending physicians alone. 

Classification of Medication  
Discrepancies
Out of 100 patients, only three had 
no medication discrepancies, and 15 
had medication discrepancies that 
were all explained. The remaining 
82% of patients had at least one un-
explained medication discrepancy. 
The median number of discrepan-
cies per patient was two (minimum 
=0, maximum=13). Figure 2 depicts 
the classification of medication 

Figure 2: Classification of Medication Discrepancies

Medication Discrepancies
n=930

Explained
639 (69%)

Unexplained
291 (31%)

Adverse Drug Events
7 (2%)

High Potential for Harm
98 (34%)

Low Potential for Harm
186 (64%)

Route
0 (0%) Frequency

5 (2%)
Dose

38 (13%)

Omitted
Medication
210 (72%)

Additional
Medication

39 (13%)

Other
0 (0%)
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discrepancies. We identified a total 
of 930 medication discrepancies, of 
which 291 were unexplained (31%). 
Among unexplained medication dis-
crepancies, 34% were determined to 
have high potential for patient harm 
(n=98), while 64% had low potential 
for patient harm (n=186). An exam-
ple of a discrepancy with high poten-
tial for patient harm was omitting 
Coumadin from the hospital dis-
charge medication list. An example 
of a discrepancy with lower poten-
tial for patient harm was omitting 
Diphenhydramine (Benadryl, to be 
taken as needed for an allergic re-
action) from the medication list at 
the first ambulatory follow-up visit. 

Omitted medications represent-
ed the most common type of un-
explained medication discrepancy 
(72%, n=210). The most common, 
clinically important classes of med-
ications involved in unexplained 
medication discrepancies were car-
diovascular (13%, n=38), respirato-
ry (12%, n=34), and anticoagulants 
(7%, n=20). However, when the fre-
quency of prescribing each class of 
medications is considered, then the 
most common medication classes in-
volved in unexplained discrepancies 
were non-narcotic analgesics (87%, 
28/32), anticoagulants (50%, 20/40) 
and anti-psychotics (43%, 6/14).

Location of Unexplained  
Medication Discrepancies
Medication discrepancies could occur 
at three locations: between hospital 
discharge and the first outpatient 
follow-up visit, between the first out-
patient follow-up visit and the pa-
tient self-report following discharge, 
or between hospital discharge and 
the patient’s self-report (Figure 1). Of 
the 291 unexplained medication dis-
crepancies, 243 happened between 
hospital discharge and the first out-
patient follow-up visit (84%), 207 be-
tween the first outpatient follow-up 
visit and the patient self-report at 
1 to 2 months following discharge 
(71%), and 115 between hospital dis-
charge and the patient self-report at 
1 to 2 months following discharge 

(40%). The occurrence of unexplained 
medication discrepancies was signifi-
cantly different among the three lo-
cations (P<.0001).

Medication discrepancies could oc-
cur at more than one location during 
the study period. Eighty-nine per-
cent of the unexplained medication 
discrepancies occurred at two loca-
tions (n=258). Overall, the majori-
ty of discrepancies happened twice 
and at the following two locations: 
between hospital discharge and the 
first outpatient follow-up visit and 
between the first outpatient follow-
up visit and the patient self-report 
(54%, n=156).

Medication Discrepancies and 
Adverse Drug Events
We detected seven ADEs based on 
patient survey answers and EHR re-
view, of which six were judged to be 
the result of a medication discrep-
ancy. These are listed in Table 3. 
For example a patient with hyper-
lipidemia, coronary artery disease, 
and hypertension reported mus-
cle aches; cramps and shortness of 
breath while taking both old med-
ication Atorvastatin calcium (Lipi-
tor) and newly added medication  
Simvastatin (Zocor). 

Risk Factors for Unexplained 
Medication Discrepancies
After adjusting for age, gender, in-
come, and number of medications in 
the multivariable analysis, a patient 
having more than five outpatient vis-
its during the previous year or hav-
ing less than a high school education 
is significantly more likely to have 
unexplained medication discrepan-
cies (P<.04 and P<.01 respectively, 
Table 2). However, a patient with 
Medicaid insurance or having re-
ceived follow-up care from a third- 
year resident was likely to have 
fewer associated unexplained med-
ication discrepancies, P<.005 and 
P<.027, respectively. There was no 
difference in risk of having an un-
explained medication discrepancy 
between patients seen by a primary 
care provider versus a subspecialist. 

Discussion
In this study of 100 patients, we 
found that unexplained medication 
discrepancies at the first outpatient 
visit following hospitalization were 
common, with 82% of patients hav-
ing at least one unexplained med-
ication discrepancy. Omission of 
medications was particularly prob-
lematic. We also identified several 
risk factors for unexplained medi-
cation discrepancies that have been 
previously described for patients 
during hospitalization but have not 
been described for patients during 
the transition across settings. This 
study—the first to our knowledge 
evaluating medication discrepancies 
post-hospital discharge by comparing 
across three separate time points—
serves as an important early step in 
highlighting the scope of the problem 
and identifying patients for whom to 
be particularly concerned.

 The first outpatient visit follow-
ing hospitalization plays a vital role 
in ensuring that the transition from 
the inpatient to the outpatient set-
ting is safe. Under current econom-
ic pressures, patients are leaving 
the hospital “quicker and sicker,”24 

very often without adequate self-care 
skills. With the growing emergence 
of hospitalists, fewer primary care 
providers are also following their pa-
tients in the hospital setting.25 One 
of the most important tasks dur-
ing this first visit is to ensure that 
the patient’s medications are rec-
onciled with the changes that have 
been made during the hospitaliza-
tion. This process can be facilitated 
greatly if the risk factors for harmful 
and potentially harmful medication 
discrepancies are identified.

Similar to previous studies,8,12 
we found that omitted medications 
were the most common type of un-
explained medication discrepancies. 
About one third of all unexplained 
medication discrepancies had high 
potential for harm, mirroring the 
number and type of unintended med-
ication discrepancies previously de-
scribed by Pippins et al8 for patients 
in the inpatient setting. Many of the 
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Table 2: Predictors of Number of Medication Discrepancies Per Patient*

Characteristic

Unadjusted OR

(95% CI) P Value

Adjusted OR

(95% CI) P Value

Age (years)+
< 45
45–54
55–64
65–75
>75

Referent
1.43 (0.77–2.66)
1.23 (0.68–2.21)
1.52 (0.80–2.87)
1.69 (0.91–3.16)

.251

.481

.195

.095

Referent
1.57 (0.81–3.05)
1.29 (0.70–2.37)
1.16 (0.61–2.22)
1.31 (0.64–2.67)

.179

.404

.637

.453

Female 1.35 (0.92–1.97) .115 1.14 (0.75–1.72) .539

Hispanic/Latino 1.12 (0.76–1.84) .550 0.98 (0.63–1.52) .916

Education
College, postgraduate
Some college 
High school 
Less than high school

Referent
1.37 (0.78–2.42)
1.04 (0.63–1.70)
1.60 (1.02–2.50)

.271

.879

.040

Referent
1.22 (0.71–2.13)
0.99 (0.58–1.68)
1.85 (1.16–2.95)

.468

.963

.010

Insurance   
Medicare 
Medicaid
Private
Other

Referent
0.52 (0.28–0.98)
0.53 (0.34–0.83)
0.88 (0.55–1.41)

.045

.005

.597

Referent
0.39 (0.21–0.75)
0.66 (0.37–1.18)
0.72 (0.43–1.22)

.005

.166

.222

Income
Under $25,000
$25,000–$49,999
$50,000–$75,000
Above $75,000

Referent
0.88 (0.56–1.40)
1.13 (0.69–1.83)
0.48 (0.27–0.87)

.607

.634

.015

Referent
1.42 (0.84–2.34)
1.54 (0.90–2.65)
1.03 (0.64–2.30)

.191

.112

.935

Self-reported English proficiency 0.98 (0.68–1.41) .932 0.81 (0.55–1.20) .293

Discharge on a week day versus weekend 1.03 (0.61–1.74) .893 0.89 (0.51–1.54) .673

Provider’s subspecialty at  the follow-up 
visit (primary care versus subspecialty)

1.05 (0.72–1.54) .769 1.31 (0.88–1.96) .185

Physician experience at the follow-up visit
PGY-1 
PGY-2 
PGY-3 
Attending/fellow

Referent
0.76 (0.42–1.38)
0.64 (0.34–1.23)
0.78 (0.47–1.31)

.378

.186

.366

Referent
0.99 (0.54–1.84)
0.46 (0.23–0.91)
0.86 (0.51–1.46)

1.000
.027
.576

Patient-reported prescription medications
0–3
4–7
8–10 
11–26

Referent
1.47 (0.85–2.53)
1.59 (0.88–2.90)
2.18 (1.19–4.00)

.163

.126

.012

Referent
1.59 (0.87–2.70)
1.36 (0.72–2.56)
2.36 (1.16–4.82)

.133

.339

.018

Outpatient visits in past year
0–1
2–5
6–12
13–47

Referent
2.69 (1.13–6.38)
3.44 (1.54–7.72)
4.01 (1.77–9.07)

.025

.003

.001

Referent
2.20 (0.92–5.27)
2.39 (1.0.4–5.48)
2.76 (1.14–6.69)

.076

.040

.024

* n=100 
PGY—postgraduate year; PGY-1—intern; PGY-2—second-year resident; PGY-3—third-year resident

unexplained medication discrepan-
cies were in classes of medications 
that have been previously described 
as high risk for ADE.26 

Although care transitions among 
health care providers may represent 

a time of heightened vulnerability to 
error, there are limited data describ-
ing patient and medication risk fac-
tors associated with this process. In 
this study we identified that having 
completed less than a high school 

education and having more than five 
ambulatory visits during the previ-
ous year independently predicted 
higher number of unexplained dis-
crepancies. Education level may be 
tied to lower health literacy level and 
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decreased ability to understand and 
to report complex medication regi-
mens to one’s providers. Although we 
did not assess health literacy in our 
study, it has been shown that health 
literacy is related to education lev-
el.27,28 Patients with a low level of ed-
ucation may need special assessment 
and assistance with their medication 
regimen. 

In our study, patients with more 
than five ambulatory visits in the 
previous year had a 2.7 times high-
er risk for unexplained medication 
discrepancies when compared to pa-
tients with 0 or one visit. This find-
ing may be in part related to overall 
health status, as 83% of patients in 
our study had three or more co-mor-
bidities, and about half had seen be-
tween two and five providers in the 
year prior to discharge from the hos-
pital. It may also be a result of mul-
tiple providers prescribing multiple 
medications, making overall medi-
cation oversight and management 

more difficult. These patients as well 
may need special attention to their 
medication management. 

We also found that receiving care 
from a third-year resident during 
the first follow-up visit was associ-
ated with having fewer unexplained 
medication discrepancies. Similar to 
an inpatient setting, more junior res-
idents in the outpatient setting may 
lack the experience needed to suc-
cessfully complete medication rec-
onciliation.8 This underscores the 
need to focus education and en-
hanced oversight on the most junior 
learners, engraining the process of 
complete and thorough medication 
reconciliation early in training and 
reinforcing it over time. This is par-
ticularly true given the comparative 
lack of protective effect of seeing an 
attending or fellow. 

Focused education is also in line 
with major initiatives by the Accredi-
tation Council on Graduate Medical 
Education to emphasize safety and 

quality in graduate medical educa-
tion.29 Unfortunately, research sug-
gests that many residents prioritize 
other responsibilities above medi-
cation reconciliation, considering it 
mainly administrative.30 Thus, use of 
data such as derived from this study 
can provide evidence by which to ed-
ucate residents about the potential 
and real harm that can result from 
unexplained medication discrepan-
cies. 

Interestingly, there was no dif-
ference in unexplained medication 
discrepancies for those patients who 
saw their primary care provider ver-
sus those who saw a subspecialist. 
This is important, as medication 
reconciliation of all medications is 
expected to be performed by both 
generalists and subspecialists at 
each patient visit. Failure to do so 
may result in missing critical po-
tential problems, such as danger-
ous drug-drug interactions. 

Table 3: Adverse Drug Events

History Type of Error

A patient with history of osteoarthritis was discharged home without 
naproxen. During the telephone survey patient reported “all of the 
joints hurt” and disturbed sleep.

Medication discrepancy due to omitted 
medication. Preventable ADE.

A patient with hyperlipidemia, coronary artery disease, and 
hypertension reported taking both his old medication atorvastatin 
calcium (Lipitor) 10 mg daily and simvastatin (Zocor) 20 mg daily 
(prescribed in the hospital). Review of symptoms revealed that patient 
was experiencing muscle aches and cramps and shortness of breath.  

Medication discrepancy due to addition of 
medication. Preventable ADE. 

A patient with history of atrial fibrillation admitted for pre-syncope 
due to bradycardia. Digoxin held while in the hospital but not 
restarted upon discharge. During telephone interview patient reported 
shortness of breath, fatigue, and cough.

Medication discrepancy due to omitted 
medication. Preventable ADE.

A patient with COPD reported shortness of breath and cough during 
telephone survey. The patient was discharged home on Fluticasone/
salmeterol (Advair) 250–50 mcg, 1 puff bid, and albuterol inhaler 90 
mcg/inhalation 1 puff q6 but did not receive prescriptions for these 
medications from his primary care provider.

Medication discrepancies due to omitted 
medications.  Preventable ADEs.

A patient admitted for poorly controlled diabetes was discharged 
home on novolog 20 IU at bedtime. This dose was changed to novolog 
8 IU at the follow-up visit due to low blood sugars in the morning 
accompanied by dizziness. During telephone survey patient reported 
dizziness. He reported taking novolog 16 IU at bedtime.

Medication discrepancy due to dose change. 
Preventable ADE.

A patient started on losartan (Cozaar) 25 mg, three tablets daily 
during the follow-up visit. During telephone survey the patient 
reported dizziness.

Non-preventable ADE.

 
ADE—adverse drug effect
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Due to an increased focus on med-
ication reconciliation and discharge 
planning, national attention to tran-
sitional care is increasing.31,32 Several 
studies of geriatric patients suggest 
that care transition bundles that in-
clude use of a transition coach, pre-
discharge confirmation of patient/
caregiver readiness for discharge, 
and post-discharge phone follow-
up can lead to improved medication 
management.32 Ultimately, increased 
incorporation of such bundles after 
discharge, particularly with high- 
risk patients, may better enhance 
continuity across health setting and 
reduce safety challenges.32

At this point, we can only specu-
late about the meaning of the pro-
tective effect of having Medicaid 
insurance. Access to care may be 
more limited for patients with Med-
icaid, resulting in fewer opportuni-
ties for discrepancies compared with 
patients with other types of insur-
ance. Additional research is needed 
to further elucidate the association 
between type of insurance and un-
explained medication discrepancies. 

Limitations
Our study has several limitations. 
It is a single center study of 100 pa-
tients who were discharged from 
the general medical service of a ter-
tiary care hospital affiliated with 
an academic medical center. There-
fore, our findings may not be gen-
eralizable to other clinical settings. 
The hospital discharge summary 
was always available in the outpa-
tient EHR, which may not be true 
of all hospitals. However, it is likely 
that our rates of unexplained med-
ication discrepancies would there-
fore be lower than other hospitals, 
highlighting the need for attention 
in this area. We had a small sam-
ple size that might have precluded 
identifying additional risk factors 
for unexplained medication discrep-
ancies, such as age, that has been 
identified in other studies.10,14,16 Pa-
tients were interviewed for the post-
hospital discharge survey as late as 
40 days post-hospital discharge and 
thus may have forgotten details of 

their medication regimen. Howev-
er, we did ask patients to report all 
medications they were currently 
taking and also directly questioned 
patients about medication discrep-
ancies to minimize this effect. We 
did not have a pharmacist versed 
in medication reconciliation as part 
of the research team; however, our 
research team has extensive experi-
ence in conducting medication safety 
studies. Lastly, this was an observa-
tional study that measured asso-
ciations and causality could not be 
implied. 

Conclusions
Unexplained medication discrepan-
cies are common at the first ambu-
latory visit post-hospital discharge 
and have potential to cause signifi-
cant patient harm. The risk factors 
described in our study can help pro-
viders to identify vulnerable patients 
who need special attention to their 
medication management, such as pa-
tients with frequent outpatient visits 
and those with low levels of educa-
tion. Omission of medications during 
medication reconciliation was most 
frequent and warrants careful atten-
tion. Our results help highlight the 
urgent need to develop strategies for 
improving medication reconciliation. 
Future research should evaluate in-
terventions for this purpose, such 
as technology-based applications or 
educational interventions. This will 
be critical to ensuring that patients 
safely transition from the hospital to 
outpatient setting.
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