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BACKGROUND: Delays in discharges affect both efﬁciency and timeliness of care; 2 measures of quality of inpatient care.
OBJECTIVE: Describe number, length, and type of delays in hospital discharges. Characterize impact of delays on overall
length of stay (LOS) and costs.
DESIGN: Prospective observational cohort study.
SETTING: Tertiary-care children’s hospital.
PATIENTS: All children on 2 medical teams during August 2004.
INTERVENTION: Two research assistants presented detailed data of patient care (from daily rounds) to 2 physicians who
identiﬁed delays and classiﬁed the delay type. Discharge was identiﬁed as delayed if there was no medical reason for the
patient to be in the hospital on a given day.
MEASUREMENTS: Delays were classiﬁed using a validated and reliable instrument, the Delay Tool. LOS and costs were
extracted from an administrative database.
RESULTS: Two teams cared for 171 patients. Mean LOS and costs were 7.3 days (standard deviation [SD] 14.3) and $15,197
(SD 38,395), respectively: 22.8% of patients experienced at least 1 delay, accounting for 82 delay-related hospital days (9% of
total hospital days) and $170,000 in costs (8.9% of hospital costs); 42.3% of the delays resulted from physician behavior,
21.8% were related to discharge planning, 14.1% were related to consultation, and 12.8% were related to test scheduling.
CONCLUSIONS: Almost one-fourth of patients in this 1-month period could have been discharged sooner than they were.
Impact of delays on LOS and costs are substantial. Interventions will need to address variations in physician criteria for
discharge, more efﬁcient discharge planning, and timely scheduling of consultation and diagnostic testing. Journal of
C 2009 Society of Hospital Medicine.
Hospital Medicine 2009;4:481–485. V
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Inpatient pediatrics is undergoing a paradigm shift in at
least 3 ways. First, more children with chronic disease are
being cared for in the hospital over time.1 Second, previous
inpatient conditions are treated at home with advancing
technology such as peripherally-inserted catheters.2 Third,
there are new areas of growing specialization, such as hospital medicine, in which the practitioners deliver more efﬁcient care.3,4
Nationwide, there is increasing pressure to improve inpatient quality of care. The Institute of Medicine deﬁnes 6
aims for improvement, including timeliness (reducing waits
and sometimes harmful delays for both those who receive
and those who give care) and efﬁciency of care (avoiding
waste, including waste of equipment, supplies, ideas, and
energy).5 Reducing unnecessary stays in the hospital is a
potential quality measure that hospitals may use to address
the timeliness and efﬁciency of care delivered to hospitalized children.

Delays in discharge have been used as markers of
unnecessary stays in the hospital for inpatient adult and pediatric care,6,7 but these are limited to inpatient systems
from almost 20 years ago. Current reasons why patients are
delayed from discharge, if at all, are not well described. We
undertook this study to describe delays in hospital discharges at a tertiary-care children’s hospital in terms of
number of patients, length of days of delay, and type of
delay. In addition, we sought to characterize the impact
of discharge delays on overall length of stay (LOS) and costs.

Methods
Patient Population/Study Design
All children cared for on 2 pediatric medical teams at Primary Children’s Medical Center during the month of August
2004 were eligible for the study. Two research assistants independently attended team rounds and collected data relating to: the reasons for ongoing hospitalization, pending
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items (eg, consultations, tests), and the plan of care for that
day. The research assistants each attended daily team
rounds for the entire month of August (1 for each team,
switching to the opposite team after 2 weeks). This was
combined with information available in the ‘‘Patient
Tracker,’’ a software tool developed to improve communication between caregivers and improve discharge efﬁciency.8
This software tool details diagnoses, daily medical care
plans, discharge criteria, and ongoing medical interventions
while tracking daily changes in interventions and the medical care plan for each patient cared for on a pediatric medical team.
The research assistants subsequently presented their
observations along with information from Patient Tracker to
2 experienced physicians (R.S. and B.S.) who independently
determined if a delay occurred, the number of delay days
extending discharge, and the cause of the delay, if present,
categorized according to the taxonomy of the Delay Tool.6,7
If there was not enough information for either of the physicians to identify and classify a delay, the electronic medical
record of the patient was also reviewed. Discrepancies
between physicians assigning delays were discussed until
consensus was reached.
The study was approved by the Institutional Review
Board of the University of Utah Health Sciences Center and
Primary Children’s Medical Center (PCMC).

Setting
PCMC is a 233-bed tertiary-care children’s hospital, owned
and operated by Intermountain Healthcare (a not-for-proﬁt
vertically integrated managed care organization) in the
Intermountain West, which serves as both the primary hospital for Salt Lake County and as a tertiary-care children’s
hospital for 5 states (UT, MT, WY, ID, and NV).9

Study Deﬁnitions
Delay and Length of Delay
Delays in discharge were measured using a validated and
reliable instrument, the Delay Tool.6,7 A discharge was classiﬁed as delayed if there was no medical reason for the
patient to be in the hospital on a given day, identical to the
deﬁnition used in the original studies to validate the tool.
Delays were recorded as whole days, not fractions of days or
hours, as described in the original validation of the tool. For
example, if the medical team requested a consultation, and
the consultant’s opinion was rendered late, but the patient
would have remained in the hospital anyway, then this period of time would not count as a delay. However, if the
medical team did not receive a consultant’s opinion within
the standard time (24 hours as deﬁned for this study and in
validating studies for the Delay Tool), and the patient’s sole
reason for being in the hospital during that day was waiting
for that opinion, then that period of time would count toward a delay due to a late consultative opinion. Delays of
less than 1 day, due to the mechanics of discharging a
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patient from the hospital (providing prescriptions, follow
up, communication, arranging home health, and transportation) were not measured in this study, to match the original
methodology of the Delay Tool.

Type of Delay
Primary reason for delay was assigned according to the taxonomy of the Delay Tool.6,7 Delays were categorized to 1 of
the following: (1) test scheduling; (2) obtaining test results;
(3) surgery; (4) consultation; (5) patient (eg, family unavailable for decision-making); (6) physician responsibility; (7)
education, training. or research; (8) discharge planning or
scheduling; and (9) availability of outside care and resources. There are 166 subcategories that clarify why a delay
occurred. For example, within the main category of obtaining test results (2), there are 3 subcategories of delays
related to ‘‘problem in executing the test’’ (2.1), ‘‘return of
results is delayed’’ (2.2), and ‘‘test results not reviewed
within standard time of return’’ (2.3). Subcategories are further divided to provide detail on the cause of delay. For
example, a delay categorized as a 2.1:1 [(2) obtaining test
results; (2.1) problem in executing the test; and 2.1:1 test to
be done by MD is delayed beyond day desired], or 2.3:1 [(2)
obtaining test results; (2.3) test results not reviewed within
standard time of return; and 2.3:1 delay because physician
did not review results]) both relate to physician causes of
delays within the general category of ‘‘obtaining test
results.’’ Some delays had more than 1 cause. A secondary
cause of delay was assigned if applicable; however, the
number of days delayed was attributed to the primary cause
for analysis purposes.

Exemptions to Delay and Special Populations
Certain subpopulations of patients presented unique issues
that led to them being unlikely to be classiﬁed as having a
delay. For example, patients with a diagnosis of new onset
of type 1 diabetes are historically admitted for 3 days at our
hospital, which includes a speciﬁc education program;
delays were not considered until this minimum period had
passed. Children with medically complex care (eg, multisystem disease, multiple specialists involved, multiple medications) were included in this study.10 However, these children
with frequent hospital admission were often fragile at discharge, and could meet criteria for readmission even on the
date of their discharge, hence assigning a delay day was
usually not indicated because of easily justiﬁed ongoing
medical need for hospitalization.

Study Variables
The LOS, total costs, and routine demographic and administrative data for each study patient were extracted from
Intermountain Healthcare’s Enterprise Data Warehouse
(EDW). The EDW contains detailed data about the cost of
providing health care. Costs were derived from the hospital’s

TABLE 1. Characteristics of Patients Who Did and Did Not Experience a Delay in Discharge

Age (months), mean (SD)*
LOS during Augusty (days), mean (SD)*
Total costs during Augusty ($), mean (SD)*
Number of ICD-9 CM diagnoses codes, mean (SD)*
Number of ICD-9 CM procedure codes, mean (SD)*
Number of Patients with APR-DRG SOI 3 (%)

Nondelayed Patients (N ¼ 132)

Delayed Patients (N ¼ 39)

P Value

22.6 (14.4)
4.64 (6.1)
10,451 (19,254)
7.1 (7.4)
1.7 (3.8)
59 (44.7%)

15.0 (14.6)
7.64 (7.15)
14,341 (16,241)
8.5 (7.3)
1.6 (2.6)
19 (48.7%)

0.009
<0.001
0.002
0.056
0.068
0.65

* Continuous variables were analyzed using the Kruskal-Wallis test.
y
Dichotomous variables were analyzed using the chi-square test.
Abbreviations: APR-DRG SOI, all-payer-reﬁned diagnosis-related groups severity of illness; ICD-9 CM, International Classiﬁcation of Diseases Clinical Modiﬁcation, ninth revision; LOS, length of stay; SD, standard deviation.

cost accounting program, the Standard Cost Master, which
is a transaction-based microcosting accounting system.11–13
For patients whose LOS extended before August 1 or after
August 31, total hospital costs were averaged per day, and
only days falling inside the month of August were counted
in calculating the impact the delays in discharge had on the
total costs of hospitalization. Hospital days that extended
outside of August were not counted in either the numerator
for potential days of delay or in the denominator for total
days in the hospital.

Analyses
Descriptive statistics were calculated for the number, length
of days of delay, and type of delay. Interrater reliability to
assign a delay was ascertained for the 2 physicians. Mean
LOS, mean total costs, and standard deviations (SDs) were
calculated. All analyses were performed using Statistical Analytical Software version 9.13 (SAS Institute, Cary, NC).

Results
During the 31 days of the study, 171 patients occupied hospital beds an average of 7.3 days on the 2 inpatient medical
teams, for a total of 911 inpatient days. Seven patients were
admitted prior to August 1; 6 of these were discharged
during the month of August and 1 stayed through the
entire month and was discharged in September. Three additional patients were admitted in August and discharged in
September. There were 6 readmissions during the month of
August, and 1 patient was excluded from the study because
of lack of sufﬁcient information. All patients with delays
were able to be classiﬁed according to the Delay Tool taxonomy. Interrater reliability for the 2 study physicians was
98%.
The characteristics between the patients who did and did
not experience a delay in discharge are shown in Table 1.
Thirty-nine of 171 patients (22.8%), experienced at least 1
delay day. Eighteen of 39 patients had only 1 delay day
(46.2%) and 11 patients experienced 2 delayed days (28.2%)
(Figure 1). The average length of delay was 2.1 days.
Delays attributed to physician responsibility accounted
for 42.3% (16.5/39) of patient delays (conservative manage-

FIGURE 1. Number of patients experiencing delay by the
number of delay days.

ment or clinical decision-making), with discharge planning
delays accounting for 21.8% (family-related, patient-related,
and hospital-related problems), consultation for 14.1%
(delay in obtaining or lack of follow-up), test scheduling for
12.8%, and obtaining test results for 5.1% (ordering and
weekend scheduling). There were no primary delays due to
surgery, education and research, or unavailability of outside
resources such as a skilled nursing bed. Four patients had a
single additional secondary cause of delay assigned to them,
related to physician responsibility, consultation, surgery and
test scheduling; these were split, attributing 0.5 patients to
each delay type (thus, the 17/39 patients delayed for physician responsibility was analyzed as 16.5/39) (Table 2).
There were 82 delay-related hospital days of 911 total
inpatient days on the 2 medical teams for August 2004 (9%).
More than $170,000 in excess costs was incurred due to
delay days from a total of approximately 1.9 million dollars
in patient costs for the month (8.9%).

Discussion
This study ﬁnds that discharge delays in a tertiary care
children’s hospital are common; almost 1 in 4 patients experienced a medically unnecessary excess hospital stay of at
least 1 day. The average length of a delay was 2.1 days, and
overall, delays consumed 9% of pediatric hospital days and
2009 Society of Hospital Medicine DOI 10.1002/jhm.490
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TABLE 2. Study Patients (N 5 171) and Hospital Days (N 5 911) with Delays

Delay Category

Number of
Patients Experiencing
Delays*

Percentage of All
Patients Experiencing
Delays (%)

Percentage of
Study Patients
Observed (%)

Total
Delay
Days

Average Length
of Delays
(days)

Percentage of Hospital
Days That Were
Delay Days (%)

1. Scheduling
2. Obtaining results
3. Surgery
4. Consultation
5. Patient
6. Physician
7. Education
8. Discharge
9. Outside
Total

5
2
0.5
5.5
1
16.5
0
8.5
0
39

12.8
5.1
1.3
14.1
2.6
42.3
0
21.8
0
100

2.92
1.17
0.29
3.22
0.58
9.65
0.00
4.97
0.00
22.81

16
3
1.5
10.5
2
33.5
0
15.5
0
82

3.20
1.50
3.00
1.91
2.00
2.03
0
1.82
0
2.10

1.76
0.33
0.16
1.15
0.22
3.68
0.00
1.70
0.00
9.00

* Some delays were contributed to by more than 1 category, these were split, attributing 0.5 patients to each delay type.

8.9% of total costs. The most common reason for a delay
was related to physician clinical care, including excessively
conservative management and variability in clinical decision-making.
Our study results are similar to the other 2 published
studies that use the Delay Tool. In the adult and pediatric
studies, between 10% and 30% of patients experienced a
delay in discharge, with the average length of delay between
2.9 and 3 days.6,7 Although both studies were conducted at
teaching hospitals, what is particularly interesting is that
they were conducted almost 20 years ago. During this period of time, there has been a shift in the inpatient pediatric
patient population. In recent years, children who are cared
for in the hospital have more chronic illnesses.1 In addition,
there has been a shift in the types of conditions that may be
cared for at home and those that now require inpatient
stay.2 Despite this, delays continue at a similar proportion,
but the cause of delays have shifted from scheduling and
consultation to physician responsibility.
There is another tool in the literature which is more
widely used, the Pediatric Appropriateness Evaluation Protocol (PAEP), which is based on the Appropriateness Evaluation Protocol for adults.14–17 This tool is used to determine
the appropriateness of ongoing hospitalization, not the
cause of delay if ongoing hospitalization is inappropriate.
The 3 areas that are evaluated (medical services, nursing
and ancillary services, and patient’s condition) have objective criteria that dictate if the hospitalization is appropriate
or not (eg, parenteral (intravenous) therapy for at least 8
hours on that day, under nursing and ancillary services).
The PAEP may be less sensitive given today’s healthcare
resource utilization climate. Many clinicians and families
would agree that insertion of a peripheral central catheter is
an acceptable form of outpatient treatment for many pediatric conditions. In conjunction with the Delay Tool, the
PAEP could be used to determine if a delay occurred, then
the Delay Tool used to categorize the cause of the delay. We
choose to use expert clinician judgment to determine if a
2009 Society of Hospital Medicine DOI 10.1002/jhm.490
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delay had occurred. We were more interested in why
patients who are admitted (appropriately or inappropriately)
cannot be discharged sooner, thus allowing for future intervention studies targeted to impact delays in discharge, as
elucidated in this study. The Delay Tool speciﬁcally allowed
us to categorize the reasons for delays. Given that the average LOS for patients in the nondelayed group was over 4
days, despite not using a tool such as the PAEP, we believe
that these were likely to be appropriate admissions.
A recent study reported the ﬁrst use of the Medical Care
Appropriateness Protocol (MCAP) in a tertiary-care children’s hospital. The authors used the MCAP to determine the
impact of an intervention on reducing inappropriate hospitals days for children. This tool is similarly labor-intensive
to the Delay Tool. Interestingly, this Canadian study found a
high rate of inappropriate hospital days (47%), which may
be in part attributable to a different outcome measurement
tool and/or a different health care system.18
There are several limitations to our study that deserve
mention. The Delay Tool requires clinician judgment regarding whether or not there was a delay in discharge for that
day. We may have introduced some bias in our study, as
hospitalist investigators assigned the delay and blinding to
the attending physician specialty of record was not feasible.
However, our results are similar to the other 2 published
studies that have used this tool, and we speciﬁcally chose
not to analyze or report results in terms of hospitalist and
nonhospitalist attending physicians. The Delay Tool is not
designed to differentiate shorter delays in terms of hours
instead of days (eg, due to the inability for the patient to get
a ride home). Shorter delays may be of particular importance depending on the occupancy rate of the hospital, the
demand for beds, and other patient and hospital factors. We
could not capture these shorter delays (although they did
occur frequently) due to the original description of the
Delay Tool. In addition, we would not have been able to
report data on the impact on LOS and costs, as these are
attributed to whole days in the hospital. However, if we had

been able to differentiate shorter delays, this would bias our
results to show a greater percentage of delays over smaller
increments of time. Generalizability is an issue, given that
this was a single-center study. This study sample included
over 80 different attending physicians participating in community pediatrician, subspecialty, and hospitalist practice
groups. However, the patient population at PCMC is similar
to other medium and large children’s hospitals in the United
States. The month observed may not reﬂect the entire year
of hospitalizations—there may be seasonal variations with
delays depending on the volume and type of illness seen.
The study was conducted in August, when there are newer
house staff present. However, physician responsibility, which
was the largest source of delays in our study, had little attribution to house staff. Most of the decisions were those of
attending physicians, which would largely be unaffected by
the time of year of the study. Finally, we were unable to
assess the safety of the potential earlier discharge, as this
was an observational study. However, in any future intervention studies examining processes to discharge patients
sooner, measures of safety to the patient are a necessity.
Finally, given the potential of ongoing admission, even on
the date of discharge of our most fragile patients, this
approach to discovering causes of delay may not apply to
this important group, which is responsible for signiﬁcant
and growing resource utilization.
Despite these limitations, our ﬁndings demonstrate that
in an era of children staying in the hospital less, and more
medically-complex children being admitted,10 a substantial
number of children who are hospitalized at a children’s hospital may have been discharged sooner. The majority of
these decisions were directly related to physician responsibility. As consumers, providers, and hospitals work together
to develop quality measures that are reﬂective of inpatient
pediatric care, the Delay Tool may be able to highlight 2
aims of quality (ie, timeliness and efﬁciency of care) that
could be used to assess the impact of interventions
designed to safely discharge patients sooner. Interventions
such as audit-feedback,18 clinical guideline deployment,19
and hospitalist systems of care4 continue to hold the promise of earlier discharge; however, tools designed to measure
inappropriate use of hospital days should be employed to
demonstrate their effectiveness. Our study demonstrates
ongoing waste in children’s hospitals.

Conclusions
Almost 1 out of 4 patients in this 1-month period could
have been discharged sooner than they were. The impact of
delays on costs and LOS are substantial and should provide
strong incentives to develop effective interventions. Such
interventions will need to address variations in physician
criteria for discharge, more efﬁcient discharge planning, and
timely scheduling of consultation and diagnostic testing.
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