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Delayed discharge of patients 
medically ready to leave 
the hospital is common, ex-

pensive, delays new admissions, 
and has negative effects on patient 
health and satisfaction.1 Pharmacist 
involvement in discharge processes 

may be associated with decreased 
health care utilization,2 improved 
patient satisfaction, increased 
medication adherence,3 decreased 
medication errors,4 and improved 
quality, safety, and efficiency of 
care.5 Interdisciplinary teams with 

pharmacist-assisted discharge med-
ication reconciliation may improve 
discharge efficiency,6 and performing 
discharge medication reconciliation 
the night before discharge may lead 
to earlier discharges and decreased 
readamissions.7 

A 2-week manual count on our 
family medicine inpatient unit found 
31 of 39 (79.5%) of discharges were 
delayed at least 2 hours after med-
ical readiness. Of 46 reasons for 
delay, 10 were attributed to pharma-
cist workflow or medication issues 
(Figure 1). Through detailed pro-
cess mapping, we recognized delays 
were often related to pharmacist-res-
ident communication and rework-
ing discharge medication orders. We 
conducted a quality improvement 
initiative to address both issues by 
integrating the pharmacist’s work-
space into the family medicine team 
room (colocation) and holding daily 
discharge-related team meetings.

Methods 
This quality improvement initiative 
was exempt from institutional review 
board oversight. Deidentified data 
were obtained from electronic health 
records consistent with the Health 
Insurance Portability and Account-
ability Act (HIPAA). The initiative 
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took place at a large academic teach-
ing hospital within a single inpatient 
service consisting of one attending 
physician, one nurse practitioner, 
two senior residents, two first-year 
residents, and one pharmacist . Pre-
intervention data were collected in 
October 2017, and postintervention 
data in January 2018. The eligibility 
criterion was being a family medi-
cine inpatient on our teaching unit. 
The intervention comprised two com-
ponents: the pharmacist’s workspace 
was moved into the family medicine 
team’s workspace (colocation), and 
pharmacist and residents met at 2 
pm daily to initiate discharge medi-
cation reconciliation for one to three 
patients expected to discharge the 
following day. The pharmacist re-
viewed the medication reconciliation 
and orders were pended or signed 
during the meeting.

The primary outcome measure 
was “discharge delay”, defined as 
time between the resident placing 
the discharge order and the pharma-
cist completing the medication rec-
onciliation and patient education, 
measured via electronic medical re-
cord time stamps. The secondary 

outcome was the number of pag-
es between the pharmacist and 
the family medicine team during 
the pre- and postassessment peri-
ods. Results were compared using 
descriptive statistics and a t test. 
Residents and pharmacists were 
not aware these outcomes were be-
ing measured. We also assessed via 
three 5-point Likert scale statements 
the degree to which team members 
felt the intervention: (1) improved 
collaboration, (2) facilitated safe and 
timely discharges, and (3) improved 
their knowledge base.

Results
The family medicine service dis-
charged 119 and 106 patients in the 
pre- and postintervention months; 
95 and 54 met eligibility, respective-
ly. Of the 22 weekdays in January 
2018, meetings occurred 15 times 
(68.2% adherence) for 16.9±9.5 min-
utes. Meeting adherence improved 
when both the residents and phar-
macists received an automatic re-
minder page and adherence was 
limited by clinical responsibilities 
(eg, patient urgencies, admissions). 
Discharge delay was reduced by 

25.1 minutes, from 72.7±58.4 min-
utes to 47.6±37.4 minutes (P=.002). 
The percentage of discharges taking 
more than 100 minutes decreased 
from 25% to 4%. The number of 
pages between pharmacist and res-
idents decreased from 118 to 14, or 
from 1.0 to 0.13 pages per patient. 
The resident response rate on the 
questionnaire was 70.5% (12/17); 
residents noted improved collabora-
tion (4.3±1.2/5), facilitation of safe 
and timely discharges (3.8±1.1/5), 
and new knowledge acquisition 
(4.0±1.2/5). 

Discussion
The main findings of this pilot-lev-
el quality improvement initiative 
are that colocation of family med-
icine inpatient team and pharma-
cist and collaborative meetings may 
be associated with discharge delay 
reduction and fewer pages between 
pharmacist and residents, which was 
viewed favorably. The pre/post na-
ture of our initiative limits claims 
to causality; findings are suggestive. 
To our knowledge, there were no oth-
er concomitant initiatives at our in-
stitution. The response to internal 

Figure 1: Causes of Discharge Delay on the Family Medicine Inpatient Service 
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Figure 1: Causes of Discharge Delay on the Family Medicine Inpatient Service

Over a 2-week period in August of 2017, 31 of a total of 39 patients discharged from the family medicine inpatient service had 
discharge delays of 2 or more hours. There were 46 reasons for discharge delay; of these, 10 were due to the pharmacist’s workflow 
or discharge medication issues. 
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presentation to hospital personnel 
suggested other services did not ex-
perience these changes, which fur-
ther suggests causality between our 
intervention and results. Discharge 
delay is a national problem, and has 
been associated with mortality, in-
fections, and decreased patient mo-
bility.1 In this quality improvement 
initiative, efforts on the day prior to 
discharge appear to have reduced 
workload on the day of discharge for 
both pharmacist and physician, thus 
shortening time to discharge of med-
ically ready patients. Our findings 
have been met locally with enthusi-
asm; other teaching services in our 
hospital have recently implemented 
similar efforts.

These findings are consistent with 
studies reporting early entry of dis-
charge medications can improve ef-
ficiency on day of discharge.7 We 
suspect the mechanism of improve-
ment is multifactorial including 
increase efficiency by addressing 
discharge issues earlier and provid-
er collaboration evaluating complex 
medical issues in real time. Pharma-
cist involvement in discharge pro-
cesses may improve patient safety; 
a 22% decrease in medication errors 
was reported when pharmacists pre-
pared the discharge medication rec-
onciliation.8 In our study, residents 
participated in the reconciliation pro-
cess for educational purposes. The 
meetings for discharge medication 
reconciliation allowed the pharma-
cist to supervise and provide guid-
ance, which likely improves patient 
safety. Also consistent with prior 
work is our finding that colocation 
is associated with positive response 
among pharmacists and residents. 
Clinical staff located central to com-
munication had improved job satis-
faction compared with those more 
distal and less face to face.9 Coloca-
tion may therefore be relevant to the 
discussion of job satisfaction.

This study was limited by a small 
sample size and nonvalidated out-
come measures. We included an un-
equal number of discharges prior to 
and after the interventions, though 
our total number of discharges was 
consistent in the pre/post periods. We 
are unable to separate the effects of 
colocation and meetings, and suspect 
they have synergistic effects. Team 
personnel and attending physicians 
were different in the pre- and post-
periods, adding variability. 

In summary, this pilot-level qual-
ity improvement initiative suggests 
that colocation of physicians and 
pharmacists and daily discharge 
meetings may reduce discharge de-
lay and decrease use of electronic 
pages while improving team satis-
faction. Planned work includes as-
sessing these interventions on other 
units, reviewing patient satisfaction 
with the discharge process, improv-
ing meeting adherence by demon-
strating the value of meetings, and 
evaluating impact on resident edu-
cation.
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