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BACKGROUND: The completeness of hospital discharge
summaries may reflect the overall quality of inter-
professional communications. The effect of reducing
resident workload on clinical performance is largely
unknown.

OBJECTIVE: We examined the impact of reducing
housestaff workload on the quality of discharge sum-
maries, an indicator of clinical performance, as com-
pared to discharge summaries created by trainees on a
team with a more typical workload.

DESIGN: Patients admitted to a medicine service at a
community teaching hospital affiliated with an aca-
demic medical center were alternately allocated between
a control and intervention care team of residents. First-
year residents on the intervention team carried an
average census of 3.5 patients compared with 6.6
patients for peers on the control team. A random
selection of 142 discharge summaries from a 3-month
period were blindly evaluated using a structured tool
based on professional documentation standards.
PARTICIPANTS: 61 internal medicine residents.

MAIN RESULTS: Inter-rater reliability of discharge
summary quality was 0.9. Discharge summaries
produced by residents on the intervention team with
a reduced workload had significantly more of the
required elements (74 vs 65%, p<0.001). Interven-
tion team summaries were more frequently complete
and contained significantly more of the required
elements describing the patient history (65.7% vs
36.1%, p=0.0005), the inpatient narrative (47.1%
vs 22.2%, p=0.003), discharge planning (20.0% vs
5.5%, p=0.012), and continuity of care (24.3% vs
6.9%, p=0.005). Fewer than a quarter of the
summaries reviewed included discharge instruc-
tions, information on follow-up care, or a discharge
medication list.

CONCLUSIONS: Reducing resident workload can
significantly improve discharge summary quality, a
measure of resident performance.
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BACKGROUND

Residency programs are under pressure to control the work
hours and workload of house staff; however, the effects of
workload reductions on resident performance outcomes are
largely unknown. Methods to evaluate clinically meaningful
intermediary outcomes in resident performance are needed.
Our study speculated that discharge summaries, which are an
independently valuable work product, may provide insight into
resident performance.

Almost half of hospitalized patients will experience at
least one medical error related to medication continuity or
follow-up care'. Twenty percent of patients experience an
adverse event of some kind soon after discharge; half of
these events are preventable?. Improved communication
between inpatient and primary care providers can prevent
these errors and events®, and discharge summaries are key
components of these information transfers. Deficiencies in
the content, template or delivery of discharge summaries
contribute to poor quality of care, poor follow-up, adverse
events and medical error*”. Interventions to improve the
quality of discharge summaries have focused on the
modernization of the production of the summaries®,
standardization of content through didactic interventions®,
templating or providing more explicit guidelines for use
by residents'®. Each of these can be at least partially
successful®.

The burden of responsibility for discharge summaries in
academic medical centers generally falls on less experi-
enced residents, who are key participants on which to
focus improvement interventions®. Residents are particu-
larly vulnerable to lapses that may result from time
demands, workload and exhaustion''. Pressure from work
hour restrictions imposed by ACGME has required a recon-
sideration of time distribution and resident activities'?.
Additional focus on quality of care, as initiated by the
Institute of Medicine’s report, demands closer attention to
documentation, medical records and quality in transitions of
care, including discharge summaries'®. This study sought to
investigate whether workload reductions could result in
improved discharge summary quality and thereby estimate
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whether workload was a root cause of poor-quality discharge
summaries.

METHODS

Development of the Instrument

The Joint Commission standards require discharge summa-
ries to contain, at a minimum, the reason for hospitalization,
significant examination and/or test findings, procedures per-
formed, treatments provided and responses to treatments,
services provided, patient condition upon discharge, and
instructions to the patient and family'*. Additionally,
primary care physicians (PCPs) value summaries that are brief
and focused'®. Combining these elements, and after evalu-
ating components used in prior studies'®'®, the authors
developed an assessment tool that would measure the pres-
ence of specific discharge elements and whether the elements
were clear, thorough, and contained the necessary details for
other clinicians to provide informed and high-quality follow-up
care. Our tool placed the greatest weight on those elements
required by the Joint Commission and heavily favored by PCPs
in prior studies!'®1¢ (see Online Appendix A). Two primary care
physicians confirmed the face and content validity of the
instrument.

Summaries were scored for the presence and adequacy of
these specific elements. Prior to scoring, a rubric was created
in collaboration by the reviewers dictating the minimal
standards for an item to be awarded the highest score,
describing model characteristics for each element (see Online
Appendix B). Most components (e.g., principal diagnosis,
allergy information) were assessed as present (score = 1) or
omitted (score = 0); others were assessed for “adequacy” as
indicated by the relevance and thoughtfulness of the content.
Laboratory results that were listed without interpretation
would be scored as 1, but those that were tied to the patient
history or clinical decision-making were scored as 2. If the
history of present illness was included but failed to account for
the entirety of the illness up to the point of hospitalization,
omitting the timeline, actions taken by providers prior to
hospitalization, or other information provided to the inpatient
physician upon admission, scores were similarly affected. The
score assigned by the reviewer was then weighted by the factor
assigned to the element based on Joint Commission standards
and value to primary care physicians and aggregated for analysis.
Aggregate scores were then calculated in percentage of possible
points earned. This scoring system is necessarily limiting to the
evaluation of the written content; however, although it accounts
for the presence and quality of information, there was no way of
ascertaining the accuracy of the content.

Study Design

We applied a new model of inpatient care to half of the medical
service at a community teaching hospital affiliated with an
academic medical center internal medicine residency program.
A description of the intervention has been published!”.
Though both models were in compliance with ACGME require-

ments, characteristics of the redesigned model of care for the
two intervention teams include capped admissions (maximum
of five patients per resident) and a reduced call schedule (1:6).
The two control teams of the medical service operated with a
traditional cap as defined by the ACGME (up to 12 patients)
and a typical 1:4 call schedule'®. Work hours were monitored
by resident self-report using a standardized survey completed
weekly. Five housestaff (3 interns and 2 upper-level residents)
on the intervention team cared for the same number of
patients as three housestaff on the control team.

Patients not assigned to the Physician Assistant service
based on low acuity were alternately allocated between the
intervention and control teams for the duration of the study;
housestaff were randomly assigned between services. Dis-
charge summaries were selected for review using a random
number generator. The protocol was approved by the hospital’s
Institutional Review Board.

No additional training on discharge communication was
provided to members of the intervention or control groups, and
the hospital’s discharge summary creation process remained
unchanged during the 3-month study. The summary was
dictated by the resident and transcribed by an outsourced
service, before being made available to the resident for editing
and then sent to the attending. For expediency, the transcrip-
tion was mailed to the primary care physician listed in the
dictation before being signed by the attending physician. Upon
signature by the attending of record, the summary was entered
into the medical record. Upon signature by the attending of
record, the summary was entered into the medical record.
Resident and faculty participants were unaware of the tracking
of this outcome measure during the study period.

Data Analysis

After testing of the evaluation tool with a sample of discharge
summaries, a sample size of 64 records per group was
estimated to be necessary to detect a 5-point difference in
mean summary score assuming a 10-point standard deviation.
Discharge summaries representing 10.3% of all discharged
patients (n=142) produced by 61 different residents over
3 months of rotations were randomly selected for evaluation
by two blinded reviewers. Patients who expired while hospital-
ized were excluded from the study.

Inter-rater reliability for the assessment tool was calculated
after 16 discharge summaries were reviewed in tandem by two
independent reviewers (MC, GM).

Elements were clustered by practical use and cohesive
themes including the patient histories (incorporating present
illness as well as family, social and medical histories); medica-
tion management (including elements on medication reconcilia-
tion and documentation); discharge planning (including
information on discharge medications, follow-up appointments,
follow-ups, “to-do” lists, and instructions for patients); the
inpatient narrative (incorporating descriptions of the care re-
ceived while at the hospital, especially the hospital course); and
continuity of care (including documentation of consults, follow-
up appointments, and interactions with other caretakers and
providers). The percentage of discharge summaries with ade-
quate content in these general categories produced by the
intervention group was compared with the percentage produced
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Table 1. Discharge Summary Score Median and Interquartile
Range by % of Total Possible Points

Intervention Control P value*
(N=70) (N=72)
Average length of stay 4.1 4.5
(in days)
Median length of 1,124 1,148 0.736
discharge summary
(in words)
Overall score 74.3% (14.0%) 65.1% (15.2%) <0.0001
Section scores
Admission 80.7 (16.7) 71.3 (20.8) <0.0001
Hospital course 87.1 (16.7) 81.3 (16.7) 0.424
Discharge planning 60.5 (25.0) 51.0 (26.8) 0.003

*P values calculated using Wilcoxon rank sum test

by the control group using Fisher’s exact test. Differences in the
scores between the intervention and control groups were mea-
sured using the Wilcoxan rank sum test. Statistical significance
was implied at p<0.05. Analyses were performed using Stata
version 9 (College Station, TX).

RESULTS

The evaluation tool used performed well; it yielded consistently
high inter-rater reliability with a kappa statistic of 0.90.

Overall, the reviewed discharge summaries frequently
missed essential components of a high-quality discharge
summary: 94 of 142 (66%) summaries reviewed clearly stated
the patient’s principal diagnosis, and 27 of 142 (19.0%) of
summaries reviewed included any mention of the instructions
or information given to patients upon discharge. Of those
summaries that indicated a consult had been obtained, 29.1%
(25 of 86) included the name of the consulting physician.
Discharge activity elements were most frequently missing. Of
the summaries reviewed, 32 of the 142 (23%) contained no
information on follow-up care. Similarly, 92 summaries (65%)
contained no or insufficient explanation for changes made to
the medication list. Twenty-three summaries (16%) had no
discharge medication list.

There was no difference in case mix between patients
randomized to each service (data not shown). There was no
significant difference in the number of hours worked per week
by control and intervention residents during the study (68.7 vs
66.5, p=0.66) according to resident self-reporting. The resi-
dents on control teams, however, discharged a median of 11
patients per week, whereas those on intervention teams
discharged a median of 6 patients in the same time span.
There was no statistically significant difference in the average
length of discharge summaries by word count (1,148.3 vs
1,124.6, p=0.736).

Reduced resident workload within the new care model was
associated with a significantly higher score on the discharge
summary evaluation tool. Discharge summaries produced by
house staff within the intervention teams (n=70) had an
average score of 74.3% of all possible points, compared with
65.1% for summaries from control teams (n=72) (p<0.0001).

Scores for subsections of the discharge summary focusing
on admission information (80.7% vs 71.3%, p=0.0001) and

discharge information (60.5% vs 51.0%, p=0.003) were signif-
icantly higher for patients discharged from the residents with
reduced workload. The average score for the section on the
patient’s hospital course was also numerically higher for
patients in the new team model (87.1% vs 81.3%, p=0.42),
but the difference was not statistically significant (Table 1).

The traditional and intervention teams’ discharge summa-
ries differed when the information was clustered by thematic
group. We subsequently re-categorized the information gath-
ered using cohesive themes of discharge functions rather than
the chronological course of admission, hospital course and
discharge as the scoring rubric. The fraction of discharge
summaries that contained the necessary information was
higher for clusters incorporating the patient histories (65.7%
vs 36.1%, p=0.0005), discharge planning (20.0% vs 5.5%, p=
0.012), the inpatient narrative (47.1% vs 22.2%, p=0.003),
continuity of care (24.3% vs 6.9%, p=0.005), and medication
management (25.7% vs 15.2%, p=0.147). (Table 2)

There were two incomplete summaries among in the
sampled summaries from the intervention group and eight
incomplete summaries in the control group sample (p=0.10).

DISCUSSION

The completeness of hospital discharge summaries may reflect
the overall quality of inter-professional communications. This
study demonstrates that a programmatic change that reduces
workload can improve processes of care, as measured by
discharge summary quality.

Table 2. Fraction of Discharge Summaries that Contained All of the
Required Elements within each Theme

Intervention  Control P value*

(N=70) (N=72)

Patient histories
History of present
illness, past medical
history, social history
Medication-related data
Pre-admission medications,
allergy identification,
discharge medications,
explanation for changes in
medications
Discharge planning
Discharge condition,
discharge medications,
pending results,
follow-up plan
Inpatient narrative
Principal diagnosis, results
of physical examination,
ancillary test results,
treatments and treatment
responses
Continuity of care
History of present illness,
consultant type and name,
pending test results,
follow-up plans

46 (65.7%) 26 (36.1%)  0.0005

18 (25.7) 11 (15.2) 0.147

14 (20.0) 4 (5.5 0.012

33 (47.1) 16 (22.2) 0.003

17 (24.3) 5 (6.9) 0.005

*P values calculated using Fisher’s exact test
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Residents consistently report that high-quality summaries
are time consuming and report a conflict between quality and
exigencylz'lg. Few studies have directly addressed the dis-
charge summary and communication with PCPs in the context
of the typical residents’ workload. A survey of senior residents
in Britain revealed a lack of priority placed on discharge
summary quality, attributable to reduced prioritization from
attendings'®. The discharge summaries evaluated for this
study were of low overall quality, demonstrating that efforts
to improve these documents are warranted. While the causes
of the poor quality are unknown, this study indicates that
reduced workload and improved supervision may lead to
improved communication quality.

There is increased research interest in how the ACGME-
mandated limitations on time may affect the quality of patient
care and resident education®?°?2. Reducing duty hours
without workload reductions would be predicted to result in
poorer communication. This study was conducted to test the
impact of reducing workload within the constraints of duty-
hour restrictions. The intervention and control groups worked a
similar number of hours per week despite a lower patient
census, leaving only the distribution of this time as a variable.
Since discharge summaries generated by house staff within the
revised rotation were of higher quality than those produced by
teams following the traditional schedule and workload, our
findings suggest that given a constrained number of hours to
conduct clinical care and education, reducing resident workload
may contribute to an overall improvement in task performance.

There are several factors that may explain higher quality
discharge summaries on the intervention team. The decreased
patient load may have allowed for more protected time to dictate
these documents, in addition to allowing for more reflection and
thorough preparation. Increased opportunity for reflection
regarding daily patient care may have improved the residents’
attention to relevant details: the greatest difference in aggregate
mean between the control and intervention teams was found in
the section on discharge planning. The difference in completion
rate may be attributable to interruptions during dictation,
supporting the hypothesis that the house staff on the interven-
tion teams produced higher quality discharge summaries
because of reduced time constraints. Through the combination
of additional reflective time and greater time for faculty interac-
tion, residents on the intervention team may have gained a
fuller appreciation of the natural history of common medical
conditions and therefore were cognizant of the specific require-
ments of follow-up management.

The differences are unlikely to be explained by variability in
resident competency since the discharge summaries evaluated
were produced by 61 different residents over three 4-week
rotations; there was no difference in case mix between patients
randomized to each service. Interventions to improve discharge
summaries most frequently focus explicitly on discharge sum-
mary production and delivery process. While this approach does
allow for better control of confounding variables in research
design, this study broadens the intervention opportunities and
quantifies the effect that could be expected from programmatic
change.

Our study was limited by several factors. To maintain
reviewer blinding, it was necessary to assume that whatever
information was included in the discharge summary was
accurate. Additionally, the results are limited by their specificity
to our single center and evaluation tool, as well as the

constrained time period. The discharge summaries evaluated
were dictated rather than produced using the templated,
computer-based systems that are increasingly common. Con-
sequently, our findings should be replicated at other centers
and for other types of programs to enhance its validity.

Though the practical purpose of discharge summaries is
readily apparent, they may have a broader function in graduate
medical education. The process of creating a discharge summa-
ry may, for example, encourage reflection and analysis on the
part of the resident, leading to the synthesis of new knowledge.
Discharge summaries necessitate that the writer reflect on the
next steps for the patient and may augment the attention
given to continuity of care and the importance of inter-
professional communication. Further research into the value
of this documentation in training physicians is warranted.

The results indicate that attention to resident workload
may have important implications for overall quality of dis-
charge summaries, resident performance, and potentially for
patient care. The findings also reveal significant opportunities
for improved education in effectively managing communica-
tion during transitions in care for all trainees.
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