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ABSTRACT
INTRODUCTION

This study evaluated the effect of a larger inpatient psy-
chiatric facility on Emergency Room (ER) Length of Stay
(LOS) of psychiatric patients in surrounding hospitals.

The increasing number of mental health patients
seeking care in ERs has increased utilization of medical
resources, exacerbated ER overcrowding, and increased
the number of psychiatric patients waiting for an avail-
able inpatient bed. These problems result in delayed and
inadequate care or even death for the mentally ill, and
increase the backlog of all patients in the ER. Traditional
suggestions to improve this situation have included
increased funding for ER expansion, increased staffing,
and increased psychiatric bed availability. Recently, Penn
State Hershey Medical Center and PinnacleHealth col-
laborated to create the Pennsylvania Psychiatric Institute
(PPI), which effectively increases the number of available
psychiatric beds in the area. This study was designed to
determine if there was any effect on the LOS of psychiatric
patients in surrounding ERs.

METHODS

Data were gathered from anonymous retrospective record
review of all psychiatric patients seen in three surrounding
ERs from a period 1 year before and 1 year after the opening
of the Pennsylvania Psychiatric Institute.

RESULTS

The mean ER LOS Post-PPI was significantly shorter
than Pre-PPI (p<0.0001), with a mean improvement by 22
minutes among 9,262 mental health patients. There were
significant differences among the different hospital’s LOS
(p<0.001) and between type of disposition (p<0.0001), with
reduction greatest among patients who were eventually trans-
ferred to a psychiatric hospital by 2 hrs 18 min.

CONCLUSIONS

The creation of a larger psychiatric hospital, the PPI,
was associated with a shortened ER LOS for psychiatric
patients in three nearby hospital ERs.

INTRODUCTION

Mental illness imposes enormous emotional and
financial burdens on individuals and their families.! It
is also costly for our nation as reflected in reduced or
lost productivity and in medical resources used for care,
treatment and rehabilitation. The burden of mental
illness on health and productivity in the United States
and throughout the world has long been profoundly
underestimated because long term disabling effects
of mental illness were not taken into account. Using
Disability Adjusted Life Years (DALYs), which allows
comparison of the burden of diseases across many
different disease conditions, the estimated direct and
indirect cost of mental illness for 2008 was $193.2 bil-
lion.? Data developed by the massive Global Burden of
Disease study, conducted by the WHO, revealed that
unipolar depressive disorders rank first in the burden
of disease in middle and high-income countries.? The
same study also found that mental illnesses comprise
three of the top five leading causes of burden of disease
in high-income countries, such as the United States.
It also projects that in the year 2030, unipolar depres-
sion will be the leading cause of burden of disease
worldwide.

In the past four decades, the United States has lost
effectively 93 percent of its much needed state psychi-
atric hospital beds.’> Several reasons have been cited
including inadequate funding of psychiatric services,
deinstitutionalization, and financial strain on hospi-
tals caring for the uninsured and the underinsured.
Because there are so few beds available, individuals
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with severe psychiatric disorders who need hospital-
ization often fail to receive necessary services.* The
consequences of the radical reduction in psychiatric
hospital beds have been hospital emergency room
overflow, homelessness, violent crime, and the use of
jails and prisons as psychiatric hospitals.>®” ER’s are
often used as waiting rooms for people in need of a
psychiatric bed,” and the congestion there backs up
into the entire hospital system and compromises other
medical care.

An American College of Emergency Physicians
survey in 2008 indicated that ER psychiatric care is
“extremely limited” and “getting worse.”® Over 60%
of mental health patients stay more than 4 hours
after the decision to admit, while 33% wait over 8
hours and 6% wait over 24 hours in the ER. 85% of
the survey participants also stated that wait times for
all patients in the ER would improve if there were
better psychiatric services available. These effects are
significant because 1 in every 8 ER cases is for a psy-
chiatric disorder.’

In Central Pennsylvania, Harrisburg State
Hospital (HSH) closed on January 27, 2006 after over
150 years of service to the mentally ill. HSH served
its surrounding five counties: Cumberland, Dauphin,
Franklin, Fulton and Perry. Since the HSH closure,
central Pennsylvania clinicians have reported increas-
ing difficulty accessing inpatient care for patients with
mental illness. As in the rest of the country, patients
suffering from psychiatric illnesses end up using sur-
rounding ER’s for their acute mental health needs.

Recommendations to improve this situation
include: funding for increases in ER capacity, staffing,
availability of psychiatric beds and an increased overall
system capability.!®

Recently, Penn State Hershey Medical Center
and Pinnacle Health have joined to create the PPI,
a 74-bed psychiatric hospital that doubled Dauphin
County’s acute psychiatry beds. The PPI also has a
Triage Evaluation Center (TEC) that is designed to
enhance and expedite evaluation and treatment of
patients coming from surrounding hospitals. Patients
with a psychiatric condition below 65 years of age,
with normal vital signs, oriented to place and person,
without new-onset psychotic symptoms or suspected
overdose or active polysubstance abuse, are considered
“low medical risk” and are immediately transferred to
the PPI from surrounding ER’s for expedited psychiat-
ric assessment. If a decision is made to admit, patients
can then be directly admitted to the PPI floor from the
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Table 1. Total Sample
Total Sample

N 9262

Mean Age 39.0 yrs

Age Range 3-100 yrs

Median LOS 5 hours 22 minutes
(Q1,Q3) (3 hrs 5 min, 9 hrs 39 min)
Mean LOS 7 hours 34 minutes
(SD) (7 hours 6 minutes)

TEC. This study was conducted to gauge the effect of
this larger capacity inpatient psychiatric hospital and
the new model of emergency psychiatric care on ER
LOS of surrounding hospitals.

METHODS

An anonymous retrospective record review of
all psychiatric patients seen in the ERs of Hershey
Medical Center, Harrisburg Hospital and Community
General Hospital, was conducted from a period 1 year
before the opening of PPI on April 1, 2008 and 1 year
after PPI became fully operational (i.e. April 1, 2007
to March 31, 2008 and July 1, 2008 to June 30, 2009).
No ER changes/expansions which could affect patient
LOS occurred during the 2 year time period. The
sample included all patient types: pediatric, adult and
geriatric patients. The database included information
regarding the patient’s age, ER registration time, ER
disposition time, type of disposition, diagnosis codes
and insurance type.

Parameters studied were ER LOS of all psychiatric
patients seen at the three ER’s one year pre and post
PPI. ER LOS, pre and post PPI were also compared
among the different patient dispositions: patients
subsequently admitted psychiatrically, patients admit-
ted medically, those discharged against medical advice
(AMA), and thoseor discharged. ER LOS among the
different diagnosis types and insurance types were also
compared.

The Cox regression model was used to estimate
disposition time of Pre-PPl and Post-PPI subjects.
An analysis of variance model was used to assess the

Table 2. Before versus After PPI
PRE POST  Total Time Period

N 4872 4390 9262
Mean Age (SD) 39.3(17.6)  38.7(17.7) 39.0
Age Range 3-100 4-99 3-100
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relationship between ER LOS, the dependent vari-
able, with the following independent variables: Pre/
Post-PPI status, Hospital, Disposition, Diagnosis and
Insurance. Two-way interactions of Pre/Post-PPI status
and Hospital, Disposition, Diagnosis and Insurance
were also performed. Because the data were skewed,
a logarithmic transformation was used prior to analy-
sis. Tukey-Kramer adjustment was used to account for
multiple comparisons. Analysis was conducted by PHS
Data Management Department using SAS 9.2.

RESULTS

A total of 9,262 observations were collected dur-
ing the two year period (Table 1): 4,872 observations
one year before the creation of the PPI, and 4,390
observations one year after the creation of the PPI
(Table 2). Ages ranged from 3 to 100 years old. Median
ER length of stay was 5 hours and 22 minutes (3 hours
and 5 min, 9 hours, 39 min).

HOSPITALTYPE

HH contributed the most observations at 6,423
(69.4%) followed by HMC at 1,545 (16.7%) and CGH
at 1,294 (14%) (Figure 1). Patients stayed the longest at
HH with a median of 6 hrs 2 min (3 hrs 19 min, 10
hrs 43 min), followed by HMC at 4 hrs 37 min (2 hrs
59 min, 7 hrs 8 min) and CHG at 3 hrs 58 min (2 hrs

Fig. 1.Patient Contributuion by Hospital

Patient Contribution by
Hospital (N=9262)
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22 min, 7 hrs 21 min) (Figure 2). The time differences
were significant (p<0.0001).

DISPOSITION TYPE

The majority of dispositions were discharges
(5,830 cases, 62.9%), followed by transfers to psychi-
atric hospitals (3,001 cases, 32.4%), Medical/Surgical
admissions (368 cases, 4%), and discharged against
medical advice (63 cases, 0.7%). (Fig. 3) Patients trans-
ferred to a psychiatric hospital stayed the longest with a
median of 10 hrs 37 min [7 hrs 22 min, 16 hrs 28 min];
followed by patients medically admitted with a median
of 5 hrs 42 min [4 hrs 24 min, 7 hrs 33 min]); and
patients who left against medical advice with a median
of 4 hrs and 5 min [2 hrs 14 min, 6 hrs 36 min]).
Patients who were subsequently discharged stayed the
shortest with a median time of 3 hrs 47 min [2 hrs 23
min, 5 hrs 59 min]. (Fig. 4) The time differences were
also significant (p<0.0001).

DIAGNOSIS TYPE

For the purpose of this study, diagnoses were
grouped into Mood disorders; Substance-related dis-
orders, which included alcohol disorders; Anxiety
disorders, Psychotic disorders and other diagnoses.
Mood disorders comprised the majority (27.1%), fol-
lowed by Substancerelated disorder (23%), anxiety

Fig. 2. Overall Median LOS by Hospital

Overall Median LOS by Hospital (hrs)
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* Because of the wide range of values, it is more informative to give the median rather than the mean. When this is done, the more familiar standard devia-
tion is not appropriate, and information about the range of values is given by providing the values for the first and the third quartiles (i.e. the 25th and 75th

percentiles). Those quartiles are the numbers in parentheses, and are referred to in the Tables as Q1 and Q3..
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Fig. 3. Overall Patient Disposition

Overall Patient Disposition
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disorders (21.7%), other diagnoses (14.9%), and lastly
psychotic disorders (13.3%). Patients with psychotic
disorders stayed the longest with a median time of 7
hrs 32 min [4 hrs 29 min, 12 hrs 35 min], followed by
mood disorders at 7 hrs 8 min [4 hrs 13 min, 12 hrs
26 min], patients with other diagnoses at 6 hrs 35 min
[3 hrs 38 min, 11 hrs 19 min], and substance-related
disorders at 5 hrs 13 min [3 hrs 9 min, 8 hrs 59 min].
Patients with anxiety disorders stayed the shortest with
a median length of stay of 3 hrs 6 min [2 hrs 1 min, 4
hrs 38 min]. The time differences were significant (p

<0.0001).

INSURANCE TYPE

54% of patients had Commercial insurance (5,018
pts.), followed by 30% who were Self Pay or unknown
(2,803 pts.), 15% with Medicare/Medicaid (1,400 pts.)
and .4% with other government insurance (41 pts.).
There was no difference in ER LOS among the differ-
ent insurance types (p=0.0644).

PREVERSUS POST PPI

There were significant differences between the Pre
and Post PPI ER length of stay among the different
hospitals; among the disposition types; and among
the diagnosis types. There were significant interactions
between Hospital and Pre/Post-PPI ER length of stay;

Table 3. ER Length of Stay
PRE POST

Median 5 hrs- 34 min 5 hrs- 12 min
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Fig. 4. Median ER LOS by Disposition

Median ER LOS by Disposition (hrs)
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and between disposition types and Pre/Post-PPI ER
length of stay. There were no significant differences in
ER length of stay between insurance types.

Pre-PPIl subjects had a median wait time until
disposition of 5 hours and 34 minutes, whereas the
Post-PPI subjects had a median wait time until dispo-
sition of 5 hours and 12 minutes, a difference of 22
minutes. (Table 3) Hazard ratio was 1.09 (95% CI -
1.04, 1.13); p <0.0001).

PRE/POST PPl BY HOSPITAL TYPE

Only HMC showed a significant improvement in
ER length of stay, with a ratio of means of 0.68 (0.54,
0.84), p<0.001 (Table 4). This translates to 1 hr 33 min

or a 32% reduction in length of stay.

PRE/POST PPI BY DISPOSITION TYPE

Only patients eventually admitted to a psychiat-
ric hospital showed a significant improvement in ER
length of stay, with a ratio of means of 0.81 (0.67, 0.97),
p<0.008 (Table 5). This translates to a 19% decrease in
length of stay or 2 hrs 18 min.

DISCUSSION

Average ER length of stay of mental health patients
in these three regional hospitals was 1 hour and 19
minutes longer than the 2008 national average for

Diff Hazard Ratio

22 min 1.09
95%CI (1.04, 1.13)

p-value

<0.0001
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Table 4. Median LOS Before and After PPI by Hospital
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hospital. Shifting the psychiat-

PRE Median POST Median (Q1-Q3) = Ratio of Means pvalue ric evaluation to the PPI may

(Q1-Q3) (95% CI) only add to the total delay a

3 hrs 59 min 3 s 55 min patient has to endure before

coH (hrs ZImin- (2 hes 20 min-Thrs 43 min) | (067, 1.05) 0.23 actually  being  admitted.

T Studies are currently ongoing

HH 3hrs 15min- 6 hrs § min 057 he PPl tod ine if this i

ilhf'ss Z3Hrlli?n_) (3hrs 26min-10hrs 23min) (0.73, 1.09) ’ atthe to determine 1f this 1s

' the case. Nevertheless, psychi-

HMC é%}“s gf min 4 hrs 27 min <0.001 atric patients are spending less
IS £1min= (2hrs 45min-6hrs 59min) (0.54, 0.84) . .

7hrs 19 min) time in ERs, the places where

all ER patients. (11) This finding reflects the greater
time and resources needed by psychiatric patients.
Traditional suggestions to decrease LOS for psychiatric
patients have emphasized increased funding to allow
expansion of ERs, increased staffing, and increased
availability of psychiatric beds. The present study
shows an association between the creation of a larger
psychiatric hospital and a decrease in ER LOS. The
average decrease in LOS for the three nearby hospitals
was significant at 22 minutes (p<0.0001), but the sig-
nificance was due entirely to a decrease at one hospital
(HMC), where it was 1 hr 33 min; a 32% reduction in
length of stay.

This finding can be explained by the fact that
before the PPI was opened, patients were evaluated by
psychiatry residents at HMC. Since the creation of the
PPI, this evaluation has been done at the PPI Triage
Evaluation Center. There was no change in the way
patients were being evaluated at CGH and HH except
for the adoption of “low medical risk criteria” for
transferring them to the PPI, which was implemented
in all three hospitals.

It is also interesting to note that among the dif-
ferent dispositions, patients eventually transferred to
a psychiatric hospital showed
the greatest improvement in

other patients are affected, the
cost of stay is high, and inter-
vals are measured in minutes.

The present study was limited by the dataset gath-
ered from the three different hospitals. ICD 9 coding
was not totally reliable in determining which patients
were mental health cases. For example, a suicide
attempt with overdose of medications was sometimes
coded as an “adverse effect of medications;” self-inju-
rious behavior was coded as “lacerations.” Conversely,
“breath holding spell,” a psychiatric diagnosis given
to certain defiant children, was sometimes coded for
infants who were having apneic spells and were not
suffering from a psychiatric illness. The dataset also
did not include sex, race, and socioeconomic status.
These parameters would have been helpful in deter-
mining if there were other confounding variables and/
or interactions explaining the different ER LOS. Even
though the database included insurance, the fact that
a patient had medical insurance did not mean that
they were covered for mental health, which would dis-
tort conclusions based on insurance. Lastly, since the
database was de-identified, repeat ER visits by the same
individual were undetected. This omission could lead
to skewing of the data, which could reduce the validity
of the analysis.

Table 5. Median LOS Before and After PPI by Disposition

ER LOS by 19% or 2 hrs 18 PRE Median POST Median (Q1-Q3) = Ratio of Means p-value
min (p<0.0001). This would (Q1Q3) (95% CI)
have been expected because A (43-£1rs 4362 min 3 hes 33 min 0.63 o1s
the creation of the PPI would Thts 52min) (1hrs 34 min-G6hrs Omin) (0.37, 1.07) :
primarily affect wait times of .
. 1y admitted Discharged 3 l'l?rs 51 min 3 hrs 44 min 0.95 0.98
patlent§ eV?ntua Y admitted to peharge gh::}lgr;lirr; (2hrs 21min-6hrs 2min) (0.80, 1.12) ’
a psychiatric hospital.
It is still too early to deter- Medical (54}}“:: fgf;‘;‘i 5 hrs 30 min 0.85 058
mine whether creation of the 7hrs 52 min) (4hrs 26min-7hrs 4min) (0.64, 1.11)
PPI has shortened the interval 12 hrs 4 min ' )
between the initial ER wvisit Peyeh (7hrs 40min- ) brs 33 min P 0.008
18hrs 44 min) (7hrs 5min-14hrs 27min) (0.67,0.97)
and admission to a psychiatric
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CONCLUSIONS

The creation of the PPI was associated with a short-
ened ER LOS for mental health patients in three nearby
hospitals. This was the case for patients as an overall
group, with a median reduction of ER LOS by 22 min.,
but among the three hospitals, HMC experienced the
greatest reduction in ER LOS (1 hr 33 min). The reduc-
tion was greater among patients who were eventually
admitted to a psychiatric hospital (2 hrs 18 min).

FUTURE DIRECTIONS

Studies of health economics need to be conducted
to determine the financial impact of an increase in
psychiatric bed capacity, particularly in reducing ER
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expenditures. Other study parameters like race, sex
and socioeconomic status need to be included in the
dataset and analyzed to determine if they account for
differences in ER LOS. Higher order interactions in
the analysis of variance also need to be performed to
determine the improvement in ER LOS among the dif-
ferent dispositions, and among the different hospitals.
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