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Purpose: Obtaining an accurate medication history is a vital component 
of medication reconciliation upon admission to the hospital. Despite the 
importance of this task, medication histories are often inaccurate and/or 
incomplete. We evaluated the association of a pharmacy-driven medica-
tion history initiative on clinical outcomes of patients admitted to the gen-
eral medicine service of an academic medical center.

Methods: Comparing patients who received a pharmacy-driven medica-
tion history to those who did not, a retrospective stabilized inverse prob-
ability treatment weighting propensity score analysis was used to estimate 
the average treatment effect of the intervention on general medical pa-
tients. Fifty-two patient baseline characteristics including demographic, 
operational, and clinical variables were controlled in the propensity score 
model. Hospital length of stay, 7-day and 30-day unplanned readmissions, 
and in-hospital mortality were evaluated.

Results: Among 11,576 eligible general medical patients, 2,234 (19.30%) 
received a pharmacy-driven medication history and 9,342 (80.70%) pa-
tients did not. The estimated average treatment effect of receiving a 
pharmacy-driven medication history was a shorter length of stay (mean, 
5.88 days vs 6.53 days; P = 0.0002) and a lower in-hospital mortality rate 
(2.34% vs 3.72%, P = 0.001), after adjustment for differences in patient 
baseline characteristics. No significant difference was found for 7-day or 
30-day all-cause readmission rates.

Conclusion: Pharmacy-driven medication histories reduced length of 
stay and in-hospital mortality in patients admitted to the general medical 
service at an academic medical center but did not change 7-day and 30-
day all-cause readmission rates. Further research via a large, multisite ran-
domized controlled trial is needed to confirm our findings.
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Accurate medication reconciliation 
is a vital component of safe care 

for patients admitted to the hospital, 
with both the Institute of Medicine and 
the Joint Commission identifying it as a 
priority.1,2 The Institute for Healthcare 
Improvement defines medication rec-
onciliation as the formal process of col-
lecting and maintaining a complete 
and accurate list of a patient’s current 
medications (ie, a medication history, 
or preadmission medication list [PAML]) 

and comparing that list to the pre-
scribing clinician’s admission, transfer, 
and discharge orders.

Completing an accurate medica-
tion history can be time-consuming, 
averaging up to 45 minutes in some 
studies.3,4 The gold standard for 
obtaining a medication history is dual-
source verification.5 Potential sources 
include the patient, a caregiver, and 
family interviews; community phar-
macy dispense data; skilled nursing 

Effects of a pharmacy-driven medication history 
program on patient outcomes
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Supplementary material is 
available with the full text of this 
article at AJHP online.

An audio interview that 
supplements the informa-
tion in this article is avail-
able on AJHP’s website at 
www.ashp.org/ajhp-voices.
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facility or electronic health record 
(EHR) medication lists; and third-party 
insurance claim data. Due to the time 
involved in obtaining medication re-
cords from different sources to estab-
lish an accurate list, busy clinicians are 
often not able to complete the task using 
2 sources. Up to two-thirds of patients 
have at least 1 medication error on their 
PAML on admission to a hospital gen-
eral medicine ward,6-8 and these errors 
have the potential to contribute to sub-
optimal care, clinical deterioration, or 
adverse events. Inaccuracies in this list 
can impact care delivered in the hos-
pital and after discharge.

Despite the vast resource invest-
ment and published literature sur-
rounding medication reconciliation 
interventions over the last decade, 
there is a relative paucity of studies 
associating accurate medication rec-
onciliation with measurable im-
provements in clinical and utilization 
outcomes. Early studies evaluating the 
acquisition of medication histories 
by pharmacy team members versus 
physicians and nurses demonstrated 
improved accuracy, with fewer medi-
cation discrepancies and omissions.9-16 
Subsequent work confirmed these 
findings and highlighted the varying 
personnel employed (eg, pharmacist, 
pharmacy technician, pharmacy stu-
dent/intern).17-19 Pharmacy student in-
volvement, in particular, reduces cost 
and increases trust in the accuracy 
of medication histories.20 Studies of 
pharmacy-driven interventions, how-
ever, are often limited by small sample 
sizes. In addition, heterogeneity in 
study designs and chosen measures 
results in an overall poor-quality body 
of evidence relating to patient out-
comes, medication discrepancies, and 
healthcare utilization.21,22

We developed a pharmacy-driven 
medication history program at our insti-
tution that effectively reduced clinician 
burnout and improved the accuracy of 
the PAML.23 The objective of the study 
described here was to evaluate pa-
tient outcomes including length of stay 
(LOS), in-hospital mortality, and 7- and 
30-day readmission rates in patients 

who received a pharmacy-driven medi-
cation history compared to those who 
did not.

Methods

Intervention.  In September 2018, 
we launched a quality improvement 
intervention utilizing pharmacy stu-
dents, referred to as pharmacy trainees 
(PTs), to complete medication histories 
on general medical adult patients ad-
mitted to the emergency department 
boarder service (EDB) at Massachusetts 
General Hospital (MGH), a 1,000-bed 
quaternary care referral center that 
averages approximately 12,000 general 
medical patient discharges annually. 
Standard care involved the clinician 
interviewing the patient or caregiver 
(if possible) and editing the home 
medication list in the electronic health 
record. This service was offered in add-
ition to the standard care provided to 
patients and not as a replacement to 
standard care.

PTs in this study were Northeastern 
University Co-operative students (first 
through third professional year) on 
4-month experiences at MGH. PTs 
were trained to complete medication 
histories using dual-source verifica-
tion, with sources including but not 
limited to the EHR, patient/family 
member, pharmacy, and medication 
fill records. The PTs updated the EHR 
medication history, placed their find-
ings in a templated note, and sent it to 

the emergency department pharmacist 
for review and cosignature. Pertinent 
findings that would impact the care of 
the patient (no longer taking a medica-
tion, a change in dose, taking medica-
tions not on the original list) were also 
communicated to the care team. Data 
about medication history discrepan-
cies were collected by PTs in real time 
using a Health Insurance Portability 
and Accountability Act (HIPAA)–com-
pliant data collection tool.

This intervention was undertaken 
as a quality improvement initiative and 
per hospital policy was not deemed 
research by the institutional review 
board.

Patient population and data 
sources.  All patients over 18 years of 
age admitted to the EDB service between 
September 1, 2018, and December 31, 
2019, were eligible for inclusion in the 
pharmacy-driven medication history 
(intervention) or comparison cohort. 
There was no washout period, as both 
the intervention and the control groups 
were concomitant. Patients were eli-
gible for a pharmacy-driven medication 
history via one of 2 paths. The first was 
clinician request. If there were no active 
clinician requests, then the PT identi-
fied patients on the ED boarder service 
at high risk for readmission (using a pro-
prietary readmission risk score based 
upon regression analysis of internal 
variables) to conduct a medication his-
tory. We included the most common 
major diagnosis categories (eTable 1) 
and excluded categories with few ad-
missions (ie, admissions for burn or HIV 
care) and categories with non–general 
medicine admissions (ie, admissions 
for eye, ear, nose, and mouth diseases 
or for pregnancy). Other exclusion cri-
teria included discharge against med-
ical advice or to hospice care, not being 
ultimately sent to general medicine unit 
after EDB evaluation (ie, the patient was 
transferred to a surgery unit); discharge 
after December 31, 2019; and missing 
data on any covariates used for adjust-
ment (eTable 2).

For patients with multiple admis-
sions during the analysis period, if pa-
tients received the intervention any 

KEY POINTS
	•	 Accurate medication histories 

are essential for medication 
reconciliation.

	•	 Obtaining an accurate medica-
tion history is time-consuming 
for clinicians and increases 
administrative burden.

	•	 Pharmacy-driven medication 
histories may reduce length of 
stay and inpatient mortality in a 
medically ill population.
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time during the study, only the first 
intervention was included, and all 
other admissions were removed re-
gardless of timing. If a patient did not 
receive the intervention, the first ad-
mission was used, and subsequent 
ones were excluded from analysis. The 
data sources to obtain patient baseline 
characteristics included the HIPAA-
compliant data logging tool, internal 
EHR and quality data, and the Vizient 
unplanned readmissions and med-
ical comorbidities database. Standard 
medication histories (for the control 
group) were documented in the elec-
tronic medical record as “reviewed by 
provider” and were completed by the 
ED boarder service or its designee.

Adjustment of patient base-
line difference between interven-
tion and comparison cohorts. We 
assessed the impact of the intervention 
on patient outcomes via inverse prob-
ability treatment weighting (IPTW). 
IPTW is a statistical approach to ad-
just for confounding in observational 
studies.24,25 The goal of IPTW is to re-
move baseline differences in patient 
characteristics between intervention 
and control cohorts using a propensity 

score. First, logistic regression is per-
formed to calculate a propensity score 
for every patient, representing the 
probability of their being in the inter-
vention group, conditional on observed 
baseline characteristics. A  total of 52 
covariates were included in the model 
(eTable 2). To assess the model quality 
and covariate balance, we explored 
the distribution of propensity scores 
using the kernel density plot between 
intervention and comparison cohorts. 
A  sufficient overlap in the range of 
propensity scores suggested that pa-
tients in the 2 cohorts were comparable 
(Figure 1). Second, weights were cal-
culated for all patients based on their 
propensity scores. For intervention 
patients, the weight was an inverse of 
the conditional probability of receiving 
the intervention; for comparison pa-
tients, the weight was an inverse of 
1 minus the conditional probability 
of receiving the intervention. These 
weights were further stabilized to im-
prove precision. This weighting assign-
ment created a pseudo population in 
which patient baseline characteristics 
were similar across the intervention 
and comparison groups (similar to the 

data created by a random clinical ex-
periment), and this pseudo population 
was used to compare patient outcomes 
by including the weights in subsequent 
regression models. The IPTW removed 
confounding and yielded an unbiased 
estimate of the intervention’s effect.

Patient outcomes.  Patient out-
comes assessed were LOS, in-hospital 
mortality, and 7-day and 30-day un-
planned readmissions. All patients 
were included in the in-hospital mor-
tality analysis; only survivors of hospital 
admission were included in the LOS 
analysis. Readmissions included only 
those patients readmitted to our hos-
pital (data was unavailable for readmis-
sions to other hospitals), and planned 
readmissions were excluded based on 
the Centers for Medicare and Medicaid 
Services definition. Nonsurvivors and 
patients discharged from the hospital 
after December 1, 2019, were also ex-
cluded because 30-day readmission in-
formation was unavailable at the time 
of analysis.

Statistical analysis. To compare 
the difference of patient baseline char-
acteristics between the intervention 
and comparison cohorts before and 

Figure 1. Distribution of propensity score and kernel density curves between intervention and comparison patients.
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after the use of stabilized IPTW, the 
absolute standardized difference was 
used. This approach allowed us to ad-
just the influence due to the difference 
in sample size between 2 cohorts. A dif-
ference of greater than 0.1 indicated 
a significant imbalance between the 
intervention and comparison patients.

Linear regression was used to as-
sess LOS, and logistic regression was 
used for in-hospital mortality and 
7-day and 30-day readmission meas-
ures. Both unadjusted and adjusted 
analyses were performed. In the un-
adjusted model, only a single variable 
indicating whether a patient received 
the intervention was included. In the 
adjusted model, we added weighting 
created by IPTW in addition to the 
intervention indicator. This adjusted 
model estimated the average treatment 
effect for the entire population, which 
was the effect when the entire patient 
cohort was moved from comparison to 
intervention.

We constructed bootstrap con-
fidence intervals, which are more 

accurate than traditional intervals 
obtained from a single sample. In this 
approach, we resampled the original 
data with replacement to create 500 
simulated samples. We fit the multi-
variate models separately using the 
new samples and obtained 500 boot-
strap estimates. These 500 estimates 
were ranked from low to high, and 
values from the 2.5th and 97.5th per-
centiles were considered as the boot-
strap 95% confidence interval.

Two sensitivity analyses were per-
formed: (1) excluding all deaths due 
to potential errors on medication 
lists at discharge, and unavailable 
“meds-to-beds” information for de-
ceased patients; (2) excluding all pa-
tients with missing major diagnosis 
category data.

Statistical analyses were performed 
using SAS software, version 9.4 (SAS 
Institute, Inc., Cary, NC).

Results

During the study period, 2,871 pa-
tients were admitted to the EDB service 

and had a medication history com-
pleted by the PTs (intervention cohort), 
and 16,170 patients were admitted 
without a medication history com-
pleted by the PTs (comparison cohort). 
After exclusions were applied (Figure 
2), a total of 11,576 patients remained 
in the primary analysis, 2,234 (19.30%) 
in the intervention cohort and 9,342 
(80.70%) in the comparison cohort. 
Table 1 describes the selected base-
line characteristics of intervention and 
comparison patients. After adjustment 
with propensity score and stabilized 
IPTW, all covariates were well balanced 
between the 2 groups.

Table 2 shows unadjusted and ad-
justed associations of the intervention 
with patient outcomes. After adjustment 
for baseline differences, the average 
LOS was shorter for intervention pa-
tients (5.88  days) than for comparison 
patients (6.53  days) (coefficient: –0.64; 
95% CI, –0.98 to –0.30; P = 0.0002). The 
adjusted in-hospital mortality rate was 
2.34% for the intervention cohort and 
3.72% for the comparison cohort (odds 

Figure 2. Study population exclusions in intervention and comparison cohorts.

Intervention 
Cohort

•Boarder ED pa�ents, older than 18 years old, admi�ed between 9/01/2018 
and 12/31/2019, transfered to Medicine inpa�ent units a�er ED, and 
medica�on history completed by pharmacy students (n = 2871) 

•Exclude 234 admissions and keep the first interven�on if pa�ents have 
mul�ple interven�on admissions

•Exclude 123 pa�ents whose major diagnosis categories* are not in the 
study list

•Exclude 134 pa�ents discharged against medical advice, or to hospice care
•Exclude 59 pa�ents discharged a�er December 31, 2019 
•Exclude 87 pa�ents with unavailable propensity score due to missing 
covariates 

•Final cohort=2,234

Comparison 

Cohort 

•Boarder ED pa�ents, older than 18 years old, admi�ed between 9/01/2018 
and 12/31/2019, transfered to Medicine inpa�ent units a�er ED, and 
medica�on history completed by other clinical members (n = 16,170)

•Exclude 5,339 admissions and only keep the first admissions if pa�ents 
have mul�ple admissions

•Exclude 629 pa�ents whose major diagnosis categories* are not in the 
study list

•Exclude 459 pa�ents discharged against medical advice, or to hospice care
•Exclude 106 pa�ents discharged a�er December 31, 2019 
•Exclude 295 pa�ents with unavailable propensity score due to missing 
covariates 

•Final cohort = 9,342

AM J HEALTH-SYST PHARM  |  VOLUME 79  |  NUMBER 19  |  October 1, 2022    1655

D
ow

nloaded from
 https://academ

ic.oup.com
/ajhp/article/79/19/1652/6590192 by U

niversity of N
ew

 M
exico School of M

edicine user on 23 January 2025



Practice Research Report MEDICATION HISTORIES AND PATIENT OUTCOMES

Ta
b

le
 1

. S
el

ec
te

d
 B

as
el

in
e 

C
ha

ra
ct

er
is

tic
s 

of
 P

at
ie

nt
s 

in
 In

te
rv

en
tio

n 
an

d
 C

om
p

ar
is

on
 C

oh
or

ts

 
U

na
d

ju
st

ed
 d

at
a

A
d

ju
st

ed
 d

at
a 

w
it

h 
us

e 
o

f 
in

ve
rs

e 
p

ro
b

ab
ili

ty
 t

re
at

m
en

t 
w

ei
g

ht
in

g
 

In
te

rv
en

ti
o

n 
 

(n
 =

 2
,2

34
), 

%
a  

C
o

m
p

ar
is

o
n 

 
(n

 =
 9

,3
42

), 
%

a  
S

ta
nd

ar
d

iz
ed

 
d

iff
er

en
ce

 
In

te
rv

en
ti

o
n 

 
(n

 =
 2

,2
34

), 
%

a  
C

o
m

p
ar

is
o

n 
 

(n
 =

 9
,3

42
), 

%
a  

S
ta

nd
ar

d
iz

ed
 

d
iff

er
en

ce
 

E
D

 a
d

m
is

si
o

n 
ye

ar
 

 
 

 
 

 

20
18

14
.9

1
29

.5
2

0.
36

28
.6

5
26

.8
2

0.
04

20
19

85
.0

9
70

.4
8

 
71

.3
5

73
.1

8
 

D
em

o
g

ra
p

hi
cs

 
 

 
 

 
 

A
ge

, m
ea

n 
(S

D
), 

y
64

.1
9 

(1
8.

31
)

64
.1

0 
(1

8.
35

)
0.

00
63

.9
5 

(1
8.

43
)

64
.1

0 
(1

8.
27

)
0.

01

Fe
m

al
e

45
.6

6
45

.4
1

0.
01

45
.9

8
45

.4
2

0.
01

R
ac

e
 

 
 

 
 

 

 
W

hi
te

79
.1

9
77

.3
5

0.
07

78
.0

1
77

.7
0

0.
03

 
B

la
ck

8.
24

7.
30

 
7.

92
7.

53
 

 
O

th
er

12
.5

8
15

.3
5

 
14

.0
8

14
.7

7
 

M
ar

ita
l s

ta
tu

s
 

 
 

 
 

 

 
M

ar
rie

d
37

.7
4

44
.2

7
0.

16
42

.1
6

42
.9

8
0.

02

 
U

nm
ar

rie
d

60
.9

7
53

.6
4

 
56

.0
0

55
.1

0
 

 
U

nk
no

w
n

1.
30

2.
09

 
1.

84
1.

92
 

E
ng

lis
h 

la
ng

ua
ge

88
.7

6
87

.1
8

0.
05

87
.9

4
87

.4
9

0.
01

M
ed

ic
al

 in
su

ra
nc

e
 

 
 

 
 

 

 
M

ed
ic

ar
e

57
.5

2
55

.3
9

0.
17

55
.8

3
55

.7
6

0.
00

 
M

ed
ic

ai
d

20
.1

0
16

.2
4

 
17

.2
7

17
.0

1
 

 
C

om
m

er
ci

al
19

.0
2

24
.8

7
 

23
.6

0
23

.7
2

 

 
O

th
er

3.
36

3.
50

 
3.

30
3.

51
 

C
lin

ic
al

 v
ar

ia
b

le
s

 
 

 
 

 
 

M
aj

or
 d

ia
gn

os
is

 c
at

eg
or

y
 

 
 

 
 

 

 
D

is
ea

se
s 

of
 n

er
vo

us
 s

ys
te

m
4.

21
4.

10
0.

25
4.

33
4.

13
0.

06

 
D

is
ea

se
s 

of
 r

es
p

ira
to

ry
 s

ys
te

m
14

.6
4

13
.2

3
 

15
.1

0
13

.5
3

 

C
on

tin
ue

d
 o

n 
ne

xt
 p

ag
e

1656   A M J HEALTH-SYST PHARM  |  VOLUME 79  |  NUMBER 19  |  October 1, 2022

D
ow

nloaded from
 https://academ

ic.oup.com
/ajhp/article/79/19/1652/6590192 by U

niversity of N
ew

 M
exico School of M

edicine user on 23 January 2025



Practice Research ReportMEDICATION HISTORIES AND PATIENT OUTCOMES

C
on

tin
ue

d
 fr

om
 p

re
vi

ou
s 

p
ag

e

Ta
b

le
 1

.  
S

el
ec

te
d

 B
as

el
in

e 
C

ha
ra

ct
er

is
tic

s 
of

 P
at

ie
nt

s 
in

 In
te

rv
en

tio
n 

an
d

 C
om

p
ar

is
on

 C
oh

or
ts

 
U

na
d

ju
st

ed
 d

at
a

A
d

ju
st

ed
 d

at
a 

w
it

h 
us

e 
o

f 
in

ve
rs

e 
p

ro
b

ab
ili

ty
 t

re
at

m
en

t 
w

ei
g

ht
in

g
 

In
te

rv
en

ti
o

n 
 

(n
 =

 2
,2

34
), 

%
a  

C
o

m
p

ar
is

o
n 

 
(n

 =
 9

,3
42

), 
%

a  
S

ta
nd

ar
d

iz
ed

 
d

iff
er

en
ce

 
In

te
rv

en
ti

o
n 

 
(n

 =
 2

,2
34

), 
%

a  
C

o
m

p
ar

is
o

n 
 

(n
 =

 9
,3

42
), 

%
a  

S
ta

nd
ar

d
iz

ed
 

d
iff

er
en

ce
 

 
D

is
ea

se
s 

of
 c

irc
ul

at
or

y 
sy

st
em

19
.9

2
27

.6
2

 
23

.7
8

26
.0

5
 

 
D

is
ea

se
s 

of
 d

ig
es

tiv
e 

sy
st

em
9.

94
9.

63
 

9.
60

9.
62

 

 
D

is
ea

se
s 

of
 h

ep
at

ob
ili

ar
y 

an
d

 p
an

cr
ea

s
6.

13
5.

16
 

5.
44

5.
33

 

 �
D

is
ea

se
s 

of
 m

us
cu

lo
sk

el
et

al
 a

nd
 c

on
-

ne
ct

iv
e 

tis
su

e
4.

43
3.

75
 

3.
85

3.
89

 

 �
D

is
ea

se
s 

of
 s

ki
n,

 s
ub

cu
ta

ne
ou

s 
tis

su
e 

an
d

 
b

re
as

t
3.

72
3.

20
 

3.
22

3.
29

 

 �
D

is
ea

se
s 

of
 e

nd
oc

rin
e,

 n
ut

rit
io

na
l, 

an
d

 
m

et
ab

ol
ic

 s
ys

te
m

4.
61

4.
78

 
5.

19
4.

76
 

 
D

is
ea

se
s 

of
 k

id
ne

y 
an

d
 u

rin
ar

y 
tr

ac
t

7.
61

5.
67

 
6.

26
6.

03
 

 
D

is
ea

se
s 

of
 b

lo
od

, o
rg

an
s 

an
d

 im
m

un
ol

og
y

1.
79

1.
72

 
1.

53
1.

72
 

 
In

fe
ct

io
us

 a
nd

 p
ar

as
iti

c 
D

D
7.

34
8.

39
 

8.
25

8.
27

 

 �
A

lc
oh

ol
/d

ru
g 

us
e 

or
 in

d
uc

ed
 m

en
ta

l d
is

-
or

d
er

s
3.

98
2.

68
 

2.
81

2.
89

 

 
In

ju
rie

s,
 p

oi
so

n,
 a

nd
 t

ox
ic

 e
ffe

ct
 o

f d
ru

gs
2.

37
2.

74
 

2.
84

2.
68

 

 
D

at
a 

m
is

si
ng

9.
31

7.
32

 
7.

80
7.

80
 

E
D

 a
d

m
is

si
on

 d
at

e/
tim

e
 

 
 

 
 

 

 
W

ee
ke

nd
/h

ol
id

ay
18

.9
8

27
.7

3
0.

21
26

.4
3

26
.0

2
0.

01

 
7 

a
m

-8
 p
m

 a
d

m
is

si
on

s
62

.9
4

76
.3

5
0.

29
74

.7
5

73
.9

4
0.

02

M
ed

s-
to

-b
ed

s 
en

ro
llm

en
t

6.
04

3.
61

0.
11

3.
81

4.
05

0.
01

R
is

k 
of

 r
ea

d
m

is
si

on
 s

co
re

 >
27

16
.1

1
8.

31
0.

24
9.

17
9.

75
0.

02

S
el

ec
te

d
 c

o
m

o
rb

id
it

ie
s

 
 

 
 

 
 

C
H

F
17

.4
1

14
.1

2
0.

09
15

.1
2

14
.8

1
0.

01

Va
lv

ul
ar

8.
37

8.
10

0.
01

8.
67

8.
18

0.
02

P
ul

m
on

ar
y 

ci
rc

ul
at

io
n

1.
03

1.
05

0.
00

1.
18

1.
05

0.
01

C
on

tin
ue

d
 o

n 
ne

xt
 p

ag
e

AM J HEALTH-SYST PHARM  |  VOLUME 79  |  NUMBER 19  |  October 1, 2022    1657

D
ow

nloaded from
 https://academ

ic.oup.com
/ajhp/article/79/19/1652/6590192 by U

niversity of N
ew

 M
exico School of M

edicine user on 23 January 2025



Practice Research Report MEDICATION HISTORIES AND PATIENT OUTCOMES

 
U

na
d

ju
st

ed
 d

at
a

A
d

ju
st

ed
 d

at
a 

w
it

h 
us

e 
o

f 
in

ve
rs

e 
p

ro
b

ab
ili

ty
 t

re
at

m
en

t 
w

ei
g

ht
in

g
 

In
te

rv
en

ti
o

n 
 

(n
 =

 2
,2

34
), 

%
a  

C
o

m
p

ar
is

o
n 

 
(n

 =
 9

,3
42

), 
%

a  
S

ta
nd

ar
d

iz
ed

 
d

iff
er

en
ce

 
In

te
rv

en
ti

o
n 

 
(n

 =
 2

,2
34

), 
%

a  
C

o
m

p
ar

is
o

n 
 

(n
 =

 9
,3

42
), 

%
a  

S
ta

nd
ar

d
iz

ed
 

d
iff

er
en

ce
 

P
V

D
8.

37
7.

18
0.

04
7.

98
7.

43
0.

02

H
yp

er
te

ns
io

n
43

.9
1

39
.2

6
0.

09
41

.2
3

40
.2

4
0.

02

P
ar

al
ys

is
4.

74
3.

59
0.

06
4.

00
3.

81
0.

01

N
eu

ro
lo

gi
c 

d
is

or
d

er
13

.1
6

11
.4

9
0.

05
11

.6
4

11
.7

6
0.

00

C
O

P
D

25
.9

6
23

.5
4

0.
06

25
.9

6
24

.0
6

0.
04

D
ia

b
et

es
 w

ith
ou

t 
co

m
p

lic
at

io
n/

co
m

or
b

id
ity

7.
21

8.
35

0.
04

8.
41

8.
18

0.
01

D
ia

b
et

es
 w

ith
 c

om
p

lic
at

io
n/

co
m

or
b

id
ity

20
.9

5
19

.1
7

0.
04

18
.9

9
19

.5
6

0.
01

R
en

al
25

.1
1

22
.4

6
0.

06
22

.2
8

23
.0

0
0.

02

Ly
m

p
ho

m
a

0.
54

1.
18

0.
07

1.
05

1.
06

0.
00

M
et

as
ta

tic
1.

48
2.

62
0.

08
1.

90
2.

40
0.

03

A
lc

oh
ol

 a
b

us
e

8.
50

6.
36

0.
08

6.
90

6.
74

0.
01

D
ru

g 
ab

us
e

6.
71

5.
07

0.
07

5.
38

5.
38

0.
00

P
sy

ch
os

es
10

.7
4

7.
27

0.
12

8.
11

8.
02

0.
00

D
ep

re
ss

io
n

28
.2

0
22

.6
6

0.
13

24
.6

7
23

.7
1

0.
02

M
ed

ic
at

io
ns

 a
t 

d
is

ch
ar

g
e

 
 

 
 

 
 

To
ta

l N
o.

 o
f m

ed
ic

at
io

ns
, m

ea
n 

(S
D

)
16

.4
7 

(8
.5

4)
14

.1
8 

(8
.0

9)
0.

28
14

.9
3 

(7
.7

5)
14

.6
3 

(8
.3

3)
0.

05

N
o.

 o
f h

ig
h-

ris
k 

m
ed

ic
at

io
ns

, m
ea

n 
(S

D
)

1.
77

 (1
.9

2)
1.

67
 (1

.9
4)

0.
07

1.
64

 (1
.8

3)
1.

70
 (1

.9
7)

0.
01

H
ig

h-
ris

k 
m

ed
ic

at
io

ns
 

 
 

 
 

 

 
A

nt
ia

rr
hy

th
m

ic
10

.6
1

10
.9

6
0.

01
10

.5
5

10
.8

7
0.

01

 
A

nt
ic

oa
gu

la
nt

26
.2

8
26

.0
1

0.
01

25
.1

9
26

.0
4

0.
02

 
A

nt
ic

on
vu

ls
an

t
13

.6
5

10
.6

2
0.

09
12

.5
0

11
.1

7
0.

04

 
A

nt
in

eo
p

la
st

ic
3.

00
2.

90
0.

01
2.

62
2.

89
0.

02

C
on

tin
ue

d
 fr

om
 p

re
vi

ou
s 

p
ag

e

Ta
b

le
 1

.  
S

el
ec

te
d

 B
as

el
in

e 
C

ha
ra

ct
er

is
tic

s 
of

 P
at

ie
nt

s 
in

 In
te

rv
en

tio
n 

an
d

 C
om

p
ar

is
on

 C
oh

or
ts

C
on

tin
ue

d
 o

n 
ne

xt
 p

ag
e

1658   A M J HEALTH-SYST PHARM  |  VOLUME 79  |  NUMBER 19  |  October 1, 2022

D
ow

nloaded from
 https://academ

ic.oup.com
/ajhp/article/79/19/1652/6590192 by U

niversity of N
ew

 M
exico School of M

edicine user on 23 January 2025



Practice Research ReportMEDICATION HISTORIES AND PATIENT OUTCOMES

ratio, 0.62; 95% CI, 0.46-0.83, P = 0.001). 
The confidence intervals created by 
bootstrapping were close to the trad-
itional intervals based on the single-
sample data. Neither 30-day nor 7-day 
unplanned readmissions differed sig-
nificantly between intervention and 
comparison patients. Minimal change 
was found in the 2 sensitivity analyses 
(eTables 3 and 4).

Discussion

We estimate that the effect of a 
pharmacy-driven medication history 
program when applied to the general 
medical service at our institution would 
result in a significant reduction in hos-
pital LOS and in-hospital mortality. 
This analysis represents, to the best of 
our knowledge, one of the largest to 
date to assess these outcomes, and our 
findings support the concept that ac-
curate pharmacy-driven medication 
histories followed by clinician recon-
ciliation are foundational to promoting 
safe, effective, and efficient inpatient 
care delivery.

Six different medication discrepan-
cies between the existing EHR medica-
tion history and the pharmacy-driven 
medication history were evaluated for 
intervention patients, including medi-
cations with wrong dose, wrong route, 
wrong frequency, and/or wrong direc-
tions, missing medications, and medi-
cations patients were no longer taking. 
On average, the number of medica-
tion discrepancies was 1.65 (SD, 1.28) 
per patient in the intervention cohort, 
with discrepancies most commonly 
involving medications patients were no 
longer taking (53.80%), missing medi-
cations (49.83%), and medications 
with wrong dose (30.33%). Only 20.38% 
of patients (n  =  420) had no discrep-
ancy on admission; 54.44% of patients 
(n = 1,122) had 1 or 2 discrepancies and 
25.18% (n = 519) had 3 or more discrep-
ancies. When analyzing discrepancies 
pertaining to 10 high-risk medications 
(as defined by the pharmaceutical drug 
classes in Table 1) for patients who 
took at least one high-risk medication 
(n  =  1,125), the mean number of dis-
crepancies per patient was 0.45 (SD,  
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0.74), with 31.64% of patients (n = 356) 
having discrepancies for 1 or 2 high-
risk medications and 1.87% (n  =  21) 
having errors for 3 or more high-risk 
medications.

The shorter LOS in the intervention 
cohort may be explained by several 
mechanisms. First, when the medica-
tion history is not performed directly 
by the admitting clinician, they are able 
to reclaim the time normally spent on 
this task to execute other aspects of care 
delivery for that patient and all other 
patients on a given census. Second, 
having an accurate admission medi-
cation history reduces delays on dis-
charge when reconciling and reviewing 
medication changes with the patient. 
Even with a conservative time estimate 
of 20 minutes spent per medication his-
tory, a clinician admitting 4 patients in 
a shift would save over an hour of time 
that could be spent executing other 
value-added patient care tasks. Third, 
a reduction in medication reconcili-
ation–related adverse events may re-
sult in fewer complications and thus a 
shorter hospitalization.

While we found a 38% lower odds 
of adjusted in-hospital mortality in 
the intervention cohort, we hesitate 
to attribute this finding solely to our 
intervention due to the retrospective, 
observational nature of this analysis, 
despite our analysis accounting for 52 
meaningful covariates. One hypothesis 
for this finding is the reduction in medi-
cation discrepancies and adverse drug 
events seen in previous studies. While 
previous studies attempted to address 
mortality,21,22 there are no adequately 
powered, prospective randomized con-
trolled trials to assess this outcome. 
Further research is therefore needed to 
confirm this finding.

Clinically significant adverse drug 
events stemming from lack of commu-
nication during transitions of care are 
common and may contribute to pre-
ventable readmissions.26-29 Although 
we did not find a significant difference 
in 7- or 30-day readmission rates, it is 
possible that the intervention was more 
effective in preventing adverse medi-
cation events earlier in the hospital 

encounter, therefore reducing LOS but 
not affecting readmissions.

Our analysis has several limitations. 
First, the intervention was undertaken 
as a quality improvement initiative to 
reduce burnout, and our assessment of 
outcomes was observational and retro-
spective. While we attempted to con-
trol for differences between cohorts by 
excluding patients in hospice care or 
receiving comfort measures only and 
adjusting for many clinical, operational, 
and secular covariates, there still exists 
the possibility of imbalanced, unmeas-
ured confounders that account for the 
differences in observed outcomes, as 
well as unconscious selection bias in 
assignment to the intervention group. 
Second, only readmissions to MGH 
were captured and a small percentage 
of patients in the intervention cohort 
had covariates missing. Both limitations 
would have resulted in exclusion of pa-
tients from the analysis; however, this 
percentage is likely small with minimal 
impact on our findings. Third, our ini-
tiative was conducted at a single quater-
nary care academic medical center that 
cares for complex medicine patients, 
and thus the observed results may not 
be generalizable to other settings.

Conclusion

Patients admitted to the general 
medicine service who had their medi-
cation history obtained by PTs during a 
pharmacy-driven quality improvement 
initiative had shorter lengths of stay 
and lower in-hospital mortality, but the 
intervention had no significant effect 
on all-cause 7- and 30-day readmis-
sions. Our findings support the premise 
that obtaining an accurate medication 
history on admission is paramount 
to high-quality, efficient, and safe pa-
tient care. Further research via a large, 
multisite randomized controlled trial is 
needed to confirm our findings.
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