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ABSTRACT
Background Quality improvement has
become increasingly important in the practice of
medicine; however, engaging residents in
meaningful projects within the demanding
training environment remains challenging.
Methods We conducted a year-long quality
improvement project involving internal medicine
residents at an academic medical centre.
Resident champions designed and implemented
a discharge summary improvement bundle,
which employed an educational curriculum, an
electronic discharge summary template, regular
data feedback and a financial incentive. The
timeliness and quality of discharge summaries
were measured before and after the intervention.
Residents and faculty were surveyed about their
perceptions of the project; primary care providers
were surveyed about their satisfaction with
hospital provider communication.
Results With implementation of the bundle, the
average time from patient discharge to
completion of the discharge summary fell from
3.5 to 0.61 days (p<0.001). The percentage of
summaries completed on the day of discharge
rose from 38% to 83% (p<0.001) and this
improvement was sustained for 6 months
following the end of the project. The percentage
of summaries that included all recommended
elements increased from 5% to 88% (p<0.001).
Primary care providers reported a lower
likelihood of discharge summaries being
unavailable at the time of outpatient follow-up
(38% to 4%, p<0.001). Residents reported
that the systems changes, more than the
financial incentive, accounted for their
behaviour change.
Conclusions Our discharge summary
improvement project provides an instructive
example of how residents can lead clinically
meaningful quality improvement projects.

INTRODUCTION
Traditionally, residency training has
focused on delivering direct clinical care,
and residents have not been integrated
into quality improvement (QI) efforts.
Recognising the front-line role of resi-
dents in healthcare delivery and the
growing importance of QI in the practice
of medicine, the Accreditation Council
for Graduate Medical Education estab-
lished ‘practice-based learning and
improvement’ and ‘systems-based prac-
tice’ as core competencies for all accre-
dited residency programmes in 2006.1

Many residency programmes have since
incorporated QI and patient safety didac-
tics within their curricula, but it remains
difficult for residents to lead and engage
in meaningful QI projects given the clin-
ical demands of residency.1 2 There are
only a handful of published examples of
successful resident-led QI projects, and
there are few models of how to success-
fully involve residents in influential and
sustainable QI projects.3–5

Despite the abundance of evidence-
based guidelines that are available to clini-
cians, implementation of best practices
remains challenging and imperfect.6–9

The completion of hospital discharge
summaries is an area where clinical prac-
tice lags behind current evidence.10

Timely completion of high-quality dis-
charge summaries can both improve the
quality of care and demonstrate achieve-
ment of training milestones such as to
‘effectively communicate with other care-
givers in order to maintain appropriate
continuity during transitions of care.’11

However, despite the evidence-based stan-
dards for discharge summary content,12
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discharge summaries completed by residents often lack
critical information10 13 14 and do not reach the
correct outpatient provider in a timely manner.10 15

Prior to our intervention, discharge summaries at
our institution were completed an average of 3.5 days
after patient discharge from the hospital and were
therefore commonly not available during follow-up
appointments or in the event of readmission (see
results section for data). They were also time-
consuming and a recognised contributor to duty-
hours violations.16 With input from important stake-
holders (including the Department of Medicine QI
leadership, residency programme leadership and
primary care physicians), residents set the goal of
improving the timeliness and quality of their discharge
summaries by implementing a discharge summary
improvement bundle that embodied many of the char-
acteristics of previously published, successful QI pro-
jects.11 14 17 The project fit within the Medical
Center’s overarching goal of improving transitions of
care and the residency programme’s goals to involve
residents in QI. The primary aim of our project was
to increase the percentage of discharge summaries
completed on the day of discharge to at least 75%.
We studied how the project impacted timeliness as
well as quality of discharge summaries.

METHODS
Setting
Our project involved internal medicine residents at
the University of California at San Francisco Medical
Center (UCSFMC), a 600-bed academic medical
centre. The residency programme includes 170
internal medicine residents, although only 123 rotated
at the intervention hospital during the study period
and were able to voluntarily participate in the QI
project. During their inpatient medicine rotations at
UCSFMC, residents work on one of eight teaching
teams. Each team is comprised of one senior resident
(post graduate year (PGY)-2 or PGY-3) and two
PGY-1 residents. On average, 15 patients are dis-
charged from the medicine teaching service daily and
all patients hospitalised for more than 48 h require a
discharge summary to be completed. Although the
hospital had an electronic medical record (EMR) that
was used for most clinical documentation, discharge
summaries were completed via telephone dictation
and transcription into the EMR prior to this
intervention.
In 2007, UCSFMC partnered with the Office of

Graduate Medical Education to introduce the
Housestaff Incentive Program.2 Each year the
Program gives recognition and financial incentive pay-
ments to all residents in each department based on the
achievement of three quality goals specified by the
Medical Center, such as improved patient satisfaction,
pain control and hand hygiene. In 2009, the Program
expanded to allow residents within each department

to also specify a unique QI goal for their department,
subject to the approval of the Medical Center and
Graduate Medical Education Committee. For each
quality goal met in an academic year, every eligible
resident received a bonus of $300. The eligibility of
residents depended on whether they rotated at the
study hospital during the intervention period.

Ethical issues
We considered the ethical issues around involving resi-
dents in this QI initiative. All residents were invited to
participate in the selection of the goal and the design
of the project. All elements of the discharge summary
improvement bundle were optional; alternative
systems for completing discharge summaries (ie, tran-
scription system) remained unchanged. Performance
feedback was reported anonymously by team and no
individual data were provided. Surveys were optional
and anonymous. The authors had no conflicts of
interest.

Planning the intervention
A multifaceted intervention was planned that had fea-
tures of previously published, successful QI projects
including stakeholder involvement, educational
efforts, system changes, frequent performance feed-
back and a financial incentive.11 14 17

Residents, as the principle stakeholders, were
invited to participate in every stage of this project.
Two residents took a leadership role, while nearly 50
residents participated to a more limited extent, for
instance, through brainstorming the goal, analysing
data and refining the project through PDSA
(plan-do-study-act) cycles. All residents rotating at the
site received biweekly updates on incentive progress.
At monthly sessions, resident champions educated

fellow residents about best practices in transitions of
care. Attendance was not monitored at these confer-
ences, but residents were encouraged to attend as they
are for all didactics during their inpatient wards rota-
tion. A mandatory half-day session about discharge
summary best practices was held for PGY-1 residents,
facilitated by the chief residents.
A template-based electronic discharge summary

(EDS) was created within the existing EMR platform
through collaboration between resident champions
and members of the Division of Hospital Medicine. It
contained both free text and EMR-populated fields to
document all recommended discharge summary ele-
ments, including medication changes, functional
status, follow-up plans, pending tests and discharge
instructions for patients.12 To facilitate workflow and
minimise redundancy, the EDS could be edited
throughout the hospital admission by any member of
the physician team and was unified with the last hos-
pital day’s progress note. No fields were mandatory in
the discharge summary template, as residents elected
to have their peers responsible for entering relevant
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patient information. Through a test of change, the
EDS was piloted on three of the eight medicine teams
for 3 months and modified based on their feedback.
Data on discharge summary timeliness were audited

biweekly and fed back to residents by team (no indi-
vidual provider data were presented). These data were
analysed by the resident champions as well as the 48
PGY-1 residents who participated in a QI rotation.
When barriers to meeting the prespecified goal were
identified, they were addressed in tests of change that
often involved targeted educational efforts and pro-
vider feedback.
The Medical Center offered a financial incentive of

$300 to each resident if the overall goal of having
75% of discharge summaries completed on the day of
discharge was achieved over the course of the year-
long intervention. Individual performance data were
not used to determine which resident would obtain
the monetary award, but rather collective departmen-
tal performance was used to determine if all or no
residents would receive the bonus.

Planning the study of the intervention and methods of
evaluation
To study the efficacy of this project, we measured the
change in timeliness and quality of discharge summar-
ies over time. Surveys of residents, attendings and
primary care doctors were used to reveal balancing
measures and generate hypotheses about what aspects
of the multifaceted intervention were most important.

Timeliness
The Billing and Compliance Office at UCSF provided
weekly information about the time of each patient dis-
charge, discharge summary completion and attending
signature of the discharge summary. Timeliness was
measured in two ways: (1) time from patient discharge
to resident completion of the discharge summary and
(2) percentage of discharge summaries completed on
the day of discharge (the Incentive Program goal). A
total of 563 discharge summaries from the pilot period
(April 2010 through June 2010) were audited for base-
line timeliness. After full implementation of the EDS,
the overall and team-specific rates of discharge
summary completion on the day of discharge were cal-
culated biweekly. The two resident champions presented
these results to residents at biweekly conferences,
through posted flyers and via email. Though resident
feedback stopped in June of 2011, we measured timeli-
ness monthly for 6 months after the Incentive Program
ended to determine the lasting impact of the interven-
tion. There was no financial incentive associated with
achieving our goal after June 2011.

Quality
A discharge summary evaluation rubric was created
based on prior literature about the quality of discharge
summaries.12 18 Attending reviewers were asked to
assess whether each of the criteria was present, absent

or not applicable in a sample of discharge summaries.
Two reviewers scored groups of 10 duplicate summar-
ies until 100% rating consensus was reached. The final
scoring rubric consisted of 13 quality criteria (see
online supplementary appendix 1).
The quality of 80 randomly selected discharge sum-

maries from the preintervention period was compared
with the quality of 80 randomly selected discharge
summaries from two time points in the postinterven-
tion period: (1) during the first 2 months of the inter-
vention and (2) 6 months after the start of the
intervention. To provide a balanced comparison, the
samples were limited to unique, living patients with a
length of stay more than 48 h.

Surveys
At the end of the academic year, residents and faculty
who had worked on the medical service during the
intervention period were asked to provide feedback
regarding their experiences with the intervention. The
survey focused particularly on their opinions about
this project, which aspects of the intervention moti-
vated their behaviour change and unintended conse-
quences of this project (see online supplementary
appendix 2A and B for resident and attending
surveys).
Outpatient provider satisfaction was evaluated using

an existing survey of referring outpatient physicians.
The physician database of UCSF was used to identify
outpatient physicians (both primary care physicians
and outpatient-based specialists) who had at least
three of their patients admitted to UCSF in the prior
year. An initial survey was conducted in June 2010,
just prior to implementation of the QI project, and a
similar survey was conducted in July 2011 (see online
supplementary appendix 3 for referring provider
survey).

Analysis
We used χ2 tests to compare the proportion of dis-
charge summaries completed on the day of discharge
before and after the intervention. The proportion of
discharge summary quality criteria met before and
after the intervention was also compared using χ2

tests. We used Student t tests to compare the time
between discharge to resident and attending discharge
summary signatures during the preintervention and
postintervention period. The UCSF institutional
review board, the Committee on Human Research,
approved this study.

RESULTS
Nature of the improvement intervention
A timeline of our multifaceted intervention is pro-
vided in figure 1. Due to the constraints of achieving
our aims within one academic year, many elements of
the discharge summary improvement bundle were
implemented simultaneously. Residents performed
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recurrent PDSA cycles to facilitate improvement in
our discharge summary timeliness. For instance, one
audit revealed that discharge summaries were likely to
be completed late when PGY-1 residents on a team
were off duty on the patient’s day of discharge. This
led to an educational campaign emphasising the
importance of initiating discharge summaries early in
anticipation of a patient being discharged. Residents
also found that deceased patients were more likely to
have discharge summaries completed late, which led
to interactive discussions about the importance of
timely chart completion even for deceased patients.

Discharge summary timeliness
There were 563 discharge summaries completed
during the 3-month preintervention period and 2560
summaries completed after the intervention.
Voluntary adoption of the EDS template was high,
with 77/80 (96%) discharge summaries being done
via the EDS template in early audit and 80/80 (100%)
in the late audit, even though the telephone dictation
system remained available.
With the intervention, average time from patient

discharge to completion of the discharge summary fell
from 3.5 to 0.61 days (p<0.001). The percentage of
discharge summaries completed on the day of dis-
charge rose from 38% to 83% (p<0.001).
Improvements in timeliness were achieved rapidly
after implementation; the prespecified goal of com-
pleting greater than 75% of summaries on the day of
discharge was achieved in the first month of the inter-
vention (figure 2). The timeliness of discharge sum-
maries was maintained throughout the duration of the
study period, which included the academic year
during which the Incentive Program applied as well as
6 months after the incentive ended.

Discharge summary quality
The percentage of discharge summaries that included
all recommended quality criteria increased from 5%
to 88% (p<0.001) after the intervention (table 1).
Regarding discharge summary elements most

desired by primary care doctors,12 the rate of

documentation of medication reconciliation (detailed
information about medications stopped, new medica-
tions started and medications continued) increased
from 10% to 88% (p<0.001) and the rate of docu-
mentation of pending tests and follow-up plans each
increased from 34% to 98% (p<0.001).

Resident and attending surveys
Of the 123 residents who completed a wards rotation
at the study hospital during the intervention, 46
(37%) completed a survey about their perceptions of
the project. These limited survey data suggest that
systems changes were likely the most powerful motiva-
tors for residents. In all, 91% of residents reported
that the unification of the last hospital day’s progress
note with the discharge summary motivated their
behaviour change and 87% said the ability to start the
note ahead of time motivated them. Overall, 88% of
residents said they were motivated by a belief that
timely discharge summaries can improve continuity of
care for their patients. In all, 73% of residents felt
that the effort required to complete discharge sum-
maries on the day of discharge was worth the gain in
quality of care rendered. Residents reported that the
financial incentive was a less powerful motivator than
other factors (figure 3). When asked about balancing
measures, only 17% of residents felt the goal led
them to prioritise discharge summaries over providing
direct clinical care.
A total of 36 faculty members, representing 73% of

the faculty who attended on the inpatient medicine
service during the study period, completed the attend-
ing survey. Their opinions were largely congruent
with those of the residents. All surveyed attendings
believed that the effort required to complete discharge
summaries on the day of discharge was worth the gain
in quality of care. Only 12% felt that the pressure to
complete summaries on the day of discharge led to
premature summaries.

Referring physician survey
In the year prior to project implementation, 55 of 88
(62.5%) referring providers responded to a survey.

Figure 1 Timeline showing the year-long rollout of the multifaceted intervention.
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During that time, 38% reported that they often or
always see a patient in clinic following discharge
before the discharge summary is available. In all, 11%
reported that discharge summaries were often
‘missing information critical for patient care’. In the
year following project implementation, 48 of 80
(60%) surveyed providers responded to the survey. At
that time, only 4% of providers reported that they

often or always see a patient in clinic before the dis-
charge summary is available (p<0.01); only 4%
reported that discharge summaries are often missing
critical information (NS).

DISCUSSION
Summary
We describe a novel, resident-led QI project that
improved discharge summary timeliness and quality.
After implementation of the discharge summary
improvement bundle, discharge summaries were com-
pleted in one-sixth as much time as previously; the
large majority were available on the day of discharge.
The rates of documentation of elements important to
patient safety, such as medication reconciliation and
pending tests,12 improved significantly. Though a
financial incentive programme supported this project,
our results exceeded the goal required to receive the
incentive and were sustained after the incentive.
Survey responses suggest that numerous aspects of the
multifaceted intervention contributed to the observed
behaviour change.

Relation to other evidence
Our project is congruent with previous literature that
has shown greatest success from multifaceted QI inter-
ventions that include stakeholder involvement, educa-
tional efforts, system changes, frequent performance
feedback and a financial incentive.7 11 14 17 These
principles may be instructive to those working to
engage residents in QI projects, and in this way we
add to the scarce literature about involving residents
in meaningful QI.5

Limitations
Our project also demonstrates some of the challenges
of incorporating QI projects into the busy training

Figure 2 The timeliness of resident completion of discharge summaries during the preintervention, intervention and
postintervention periods.

Table 1 Quality of discharge summaries before and after project
implementation

Quality
parameter

Pre-EDS
audit
(n=80)

Early EDS
audit
(n=80)

Late EDS
audit
(n=80)

p
Value

Reason for
admission

80 (100%) 80 (100%) 80 (100%) 1.00

Hospital course 80 (100%) 80 (100%) 80 (100%) 1.00

Significant findings
(labs, radiology,
micro)

80 (100%) 80 (100%) 80 (100%) 1.00

Disposition 73 (91%) 80 (100%) 80 (100%) 0.01
Discharge diet 53 (66%) 78 (98%) 80 (100%) <0.001
Discharge
medication list

80 (100%) 80 (100%) 80 (100%) 1.00

Discharge
medication
reconciliation

8 (10%) 72 (90%) 70 (88%) <0.001

Change in
functional status

46 (58%) 80 (100%) 78 (98%) <0.001

Discharge
instructions
provided

4 (5%) 58 (73%) 70 (88%) <0.001

Follow-up plans 72 (90%) 80 (100%) 78 (98%) 0.10

Pending tests 27 (34%) 78 (98%) 80 (100%) <0.001
Code status 14 (18%) 80 (100%) 80 (100%) <0.001
Discharge
diagnoses

69 (86%) 80 (100%) 80 (100%) <0.001

EDS, electronic discharge summary.
Bold values are statistically significant P<0.05.

Original research

772 Bischoff K, et al. BMJ Qual Saf 2013;22:768–774. doi:10.1136/bmjqs-2012-001671



environment. Most notably, under pressure to effect
change within a single academic year, our multifaceted
intervention was rolled out in a bundle rather than a
stepwise fashion. Although our survey results generate
hypotheses about which aspects were most influential,
the bundled approach limits our ability to determine
the effects of each aspect of our intervention. Future
projects that implement each element of the interven-
tion sequentially could provide more information.
The response rate to the resident survey was low

and so all conclusions extrapolated from this survey
should be considered preliminary and hypothesis gen-
erating. The low response rate may be in part because
the survey was sent at the end of the academic year
and at a time when residents were being surveyed
heavily in anticipation of changes to duty-hours
requirements, and so ‘survey fatigue’ may have
occurred. Some PGY-3 residents may not have
responded because they had graduated from the
residency.
Although improvements in discharge summary time-

liness and quality were of large magnitude and tem-
porally associated with our intervention, this
observational study does not conclusively exclude the
possibility of other factors contributing to the
improvements.
Further, while our discharge summary quality rubric

was based on previous research, it is not a validated
measure. Our quality reviewers were not blinded, as
they were able to determine which discharge summar-
ies were done by dictation versus electronically via
formatting differences.
Finally, while all members of the residency were

invited to participate in all stages of the project, two
resident champions led the project from start to

finish. This project did not replace the residency QI
educational curriculum, but rather provided all resi-
dents rotating through the site with practical experi-
ence participating in a QI initiative.

Balancing measures
We were concerned that residents would prioritise dis-
charge summaries over more important patient care,
write premature summaries or feel excessively stressed
by this intervention, but based on the data we have
from the resident and faculty surveys, we found little
evidence for such consequences.

Generalisability
We believe that resident-led QI projects are most likely
to be successful in a setting where residents have pro-
tected academic time, strong QI faculty support,
departmental backing and an adaptable EMR system.
This project would have been difficult to execute at an
institution without these qualities. Resident champions
used protected academic time, totalling about one full
day per month, to execute the QI project. Faculty
members who are experienced in QI advised and sup-
ported the residents at each stage of the project includ-
ing selection of the goal, project design, analysis of
data and improvement strategies. Without faculty guid-
ance, this project may not have been as successful.
While departmental and medical centre backing

enabled the financial incentive, our results suggest
that the financial incentive was not the primary motiv-
ator for change in resident behaviour. Instead, the
financial incentive likely increased awareness of
the project and encouraged early adoption. We believe
the success of the project stemmed from the selection
of a goal that residents felt was important as well as

Figure 3 Resident perceptions on motivating factors to participate in the timely completion of discharge summaries.
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the introduction of systems changes that facilitated
completion of the goal. It is unclear how the results
of this project would differ in an environment where
a financial incentive is not available.

CONCLUSIONS
In conclusion, we describe an example of a
resident-led QI project that was able to effect rapid
and lasting behaviour change. Our experience demon-
strates that residents, who are at the frontline of aca-
demic medical care, are well positioned to improve
health systems in cooperation with hospital leader-
ship. Our project may serve as a model for other
training programmes as it highlights how traditional
QI principles may be applied to engage residents in
effective QI. Such projects prepare residents for
today’s careers in medicine by providing a practical
experience to complement QI curricula.
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