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The goal of this study was to evaluate general medicine
physicians’ ability to predict hospital discharge. We pro-
spectively asked study subjects to predict whether each
patient under their care would be discharged on the next
day, on the same day, or neither. Discharge predictions
were recorded at 3 time points: mornings (7–9 AM), midday
(12–2 PM), or afternoons (5–7 PM), for a total of 2641 predic-
tions. For predictions of next-day discharge, the sensitivity
(SN) and positive predictive value (PPV) were lowest in the
morning (27% and 33%, respectively), but increased by the

afternoon (SN 67%, PPV 69%). Similarly, for same-day dis-

charge predictions, SN and PPV were highest at midday

(88% and 79%, respectively). We found that although physi-

cians have difficulty predicting next-day discharges in the

morning prior to the day of expected discharge, their ability

to correctly predict discharges continually improved as the

time to actual discharge decreased. Journal of Hospital

Medicine 2015;10:808–810. VC 2015 Society of Hospital

Medicine

Hospital discharge planning is a complex process
requiring efficient coordination of many different
medical and social support services. For this reason,
multidisciplinary teams work together to develop indi-
vidualized discharge plans in an attempt to reduce
preventable adverse events related to hospital dis-
charge.1–5 Despite these ongoing efforts, optimal dis-
charge strategies have yet to be realized.1,4–9

One factor that may improve the discharge process
is the early identification of patients who are
approaching discharge.10 Multidisciplinary teams can-
not fully deploy comprehensive discharge plans until a
physician deems a patient to be approaching discharge
readiness.8

To our knowledge, no studies have examined the
performance of physician predictions of upcoming dis-
charge. Instead, prior studies have found that physi-
cians have difficulty predicting the length of stay for
patients seen in the emergency room and for elderly
patients newly admitted to general medicine floor.11,12

The purpose of this study was to evaluate the ability
of inpatient general medicine physicians to predict
next or same-day hospital discharges to help inform
the timing of discharge planning.

METHODS
We collected daily in-person predictions from all sen-
ior residents and attendings separately on the inpatient
general medicine teams (5 resident/attending services
and 4 attending-only services) at a single 950-bed aca-
demic medical center. We asked these physicians to
predict whether each patient under their care had a
greater than or equal to 80% chance of being dis-
charged the next day, the same day, or neither (ie, no
discharge on the next or same day).

Physician predictions of discharge occurred Mon-
day through Friday at 1 of 3 time points: morning
(7–9 AM), midday (12–2 PM), or afternoon (5–7 PM).
Data collection focused on 1 time point per week
during 2 different weeks in November 2013 and 1
week in February 2014. Predictions of same-day dis-
charge could only be made at the morning and mid-
day time points. Each patient could have multiple
predictions if they remained hospitalized during sub-
sequent assessments. For each physician making a
prediction, we recorded the physician training level
(resident or attending).

This protocol was deemed exempt by our univer-
sity’s institutional review board.

Outcomes

We measured the sensitivity (SN), specificity (SP), pos-
itive predictive value (PPV), and negative predictive
value (NPV) for each type of physician prediction
(next day, same day, or no discharge by the end of
the next day). We also calculated these measurements
for each time point in the time of day subgroup:
morning, midday, and afternoon.
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Statistical Analyses

Using a normal approximation to the binomial distri-
bution, point estimates and 95% confidence intervals
for SN, SP, PPV, and NPV for the group of all
patients and for the time of day subgroup are
reported. The Cochran-Armitage trend test was used
to examine trends in SN, SP, PPV, and NPV as time
to discharge decreased. No adjustments were made
for multiple comparisons. A 2-sided significance level
was prespecified at 0.05 for all tests.

For the subset of patients who had discharge predic-
tions made by both a resident and an attending, agree-
ment was examined using the kappa statistic. All
analyses were conducted using SAS version 9.3 (SAS
Institute, Cary, NC).

RESULTS
A total of 2660 predictions were made by 24 attend-
ings and 15 residents. Nineteen predictions were
excluded because of missing prediction type or date of
discharge, leaving 2641 predictions for analysis. Table
1 summarizes the total number of predictions within
subgroups.

The overall daily discharge rate in our population
was 22.3% (see Supporting Table 1 in the online ver-
sion of this article for the raw values). The SN and
PPV of physician predictions of next-day discharge
were 48% (95% confidence interval [CI]: 43%-52%)
and 51% (95% CI: 46%-56%), respectively. The SN
and PPV for same-day discharge predictions were

73% (95% CI: 68%-78%) and 69% (95% CI: 64%-
73%), respectively. The SP for next and same-day dis-
charge predictions was 90% (95% CI: 89%-91%)
and 95% (95% CI: 94%-96%), whereas the NPV was
89% (95% CI: 88%-90%) and 96% (95% CI: 95%-
97%), respectively.

Outcome measures for each prediction type are
stratified by time of day and summarized in Table 2.
For next-day discharge predictions, the SN and PPV
were lowest in the morning (SN 27%, PPV 33%) and
peaked by the afternoon (SN 67%, PPV 69%). Simi-
larly, for same-day discharges, SN and PPV were high-
est later in the day (midday SN 88%, PPV 79%). This
trend is also demonstrated in the SP and NPV, which
increased as time to actual discharge approached,
although the trends are not as pronounced as for SN
and PPV.

The overall agreement between resident and attend-
ing predictions was measured and found to have
kappa values of 0.51 (P < 0.001) for next-day predic-
tions and 0.73 (P < 0.001) for same-day predictions,
indicating moderate and substantial agreement,
respectively (see Supporting Table 2 in the online ver-
sion of this article).13

DISCUSSION
This is the first study, to our knowledge, to examine
the ability of physicians to predict upcoming discharge
during the course of routine general medicine inpa-
tient care. We found that although physicians are
poor predictors of discharge in the morning prior to
the day of expected discharge, their ability to correctly
predict inpatient discharges showed continual
improvement as the difference between the prediction
time and time of actual discharge shortened.

For next-day predictions, the most accurate time
point was the afternoon, when physicians correctly
predicted more than two-thirds of actual next-day dis-
charges. This finding suggests that physicians can pro-
vide meaningful discharge estimates as early as the
afternoon prior to expected discharge. This may be an
optimal time for physicians to meet with the multidis-
ciplinary discharge teams, as many preparations hinge
on timely and accurate predictions of discharge (eg,
arranging patient transportation, postdischarge visits
by a home health company). Multidisciplinary teams
will also be reassured that an afternoon prediction of

TABLE 1. Summary of Predictions

No. of Predictions

All predictions 2,641
Day of the week

Monday 596
Tuesday 503
Wednesday 525
Thursday 551
Friday 466

Physician training level
Resident 871
Attending 1,770

Time of day
Morning (7 AM–9 AM) 906
Midday (12 PM–2 PM) 832
Afternoon (5 PM–7 PM) 903

TABLE 2. Results by Discharge Prediction Type and Time of Day

Validity Measure

Next-Day Discharge Predictions

Trend P Value

Same-Day Discharge Predictions

Trend P ValueMorning Midday Afternoon Morning Midday Afternoon

Sensitivity 0.27 (0.21–0.35) 0.50 (0.41–0.59) 0.67 (0.59–0.74) <0.001 0.66 (0.59–0.73) 0.88 (0.81–0.93) — <0.001
Specificity 0.87 (0.85–0.90) 0.90 (0.88–0.92) 0.93 (0.91–0.95) <0.001 0.88 (0.85–0.90) 0.95 (0.93–0.97) — <0.001
PPV 0.33 (0.25–0.41) 0.48 (0.40–0.57) 0.69 (0.61–0.76) <0.001 0.62 (0.55–0.68) 0.79 (0.71–0.85) — <0.001
NPV 0.84 (0.81–0.87) 0.91 (0.88–0.93) 0.93 (0.91–0.94) <0.001 0.90 (0.88–0.92) 0.98 (0.96–0.99) — <0.001

NOTE: Data are reported as proportion (95% confidence interval). A significant Cochran-Armitage trend test, 1-sided P value indicates that the validity measure increases as time progresses.
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next-day discharge would only prematurely activate
discharge resources in roughly 3 out of every 10
occurrences. Even in these instances, patients may
benefit from the extra time for disease counselling,
medication teaching, and arrangement of home
services.4–9

This investigation has several limitations. Our study
was conducted at a large tertiary care center over brief
time periods, with an overall discharge rate of about
1 in 5 patients per day. Thus, the results may not be
generalizable to hospitals with different patient popu-
lations, volume, or turnover, or when predictions are
made at different times throughout the year. Further-
more, we were unable to determine if the outcome
measures were affected by prolonged lengths of stay
or excessive predictions on relatively few patients.
However, we sought to mitigate these constraints by
surveying many different respondents with varying
experience levels, caring for a heterogeneous patient
population at nonconsecutive time points during the
year. A review of our hospital’s administrative data
suggests that the bed occupancy and average length of
stay during our surveys were similar with most other
time points during the year, and therefore representa-
tive of a typical inpatient general medicine service.

Our investigation was a novel investigation into the
performance of physician discharge predictions, which
are daily predictions made either explicitly or implic-
itly by physicians caring for patients on a general
medicine ward. By utilizing a simple, subjective survey
without bulky calculations, this approach closely mir-
rors real-world practice patterns, and if further vali-
dated, could be easily assimilated into the normal
workflow of a wide range of busy clinicians to more
effectively activate individualized discharge plans.1–5

Future work could capture additional patient infor-
mation, such as functional status, diagnosis, and cur-
rent length of stay, which would allow identification
of certain subsets of patients in which physicians are
more or less accurate in predicting hospital discharge.
Additionally, the outcomes of “incorrect” predictions,
particularly the “surprise discharges” that left even
though they were predicted to stay, could be assessed.

If patients were discharged prematurely, this may be
reflected by a higher 30-day readmission rate, lower
clinic follow-up rate, and/or lower patient satisfaction
scores.

CONCLUSION
Although physicians are poor predictors of discharge
in the morning prior to the day of expected discharge,
their ability to correctly predict inpatient discharges
steadily improves as the difference between the predic-
tion time and time of actual discharge shortened. It
remains to be determined if systematic incorporation
of physician discharge predictions into standard work-
flows will improve the effectiveness of transition of
care interventions.

Disclosure: Nothing to report.
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