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Introduction

The emergency department (ED) is an essential part of psychiatric
service but the hospitals have limited capacity for ED psychiatric
care . According to the United States Agency for Healthcare
Research and Quality (AHRQ), about one in eight ED visits in the
United States is for treatment of mental health or substance use
disorders (M/SUDs) . Between 2007 and 2011, the rate of ED
visits related to M/SUDs increased by over 15 percent ). Another
study showed the rate of ED visits per 100,000 population related
to M/SUDs increased substantially between 2006 and 2013. The
increase over these 7 years was higher for mental disorders (55.5
percent for depression, anxiety or stress reactions and 52.0 percent
for psychoses or bipolar disorders) than for substance use disorders
(37.0 percent) &,

Length of stay (LOS) is a key measure of ED throughput
and a marker of overcrowding . ED crowding manifests as long
waits for patients to be seen by providers, high left-without-being-
seen rates, long ED lengths of stay (LOS), and long waiting times
before inpatient bed placement (also known as ED boarding time)
Bl Time studies that assess key ED processes will help clarify the
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causes of patient care delays and prolonged LOS . Psychiatric
patients remain in the ED far longer than medical patients as
boarding of psychiatric patients in the ED may range from hours to
days. The average ED LOS for psychiatric patients ranges from 7
to 34 hours in the United States. Other studies have also reported
that the length of stay for psychiatric patients in the ED is in
excesses of 21 hours and as high as 48 hours [791 " Furthermore,
patients experiencing mental health emergencies are reported to
wait three times as long for inpatient beds than those with other
medical emergencies . A 2008 American College of Emergency
Physicians (ACEP) survey of 1400 ED directors revealed 79% of
the respondents reported psychiatric emergencies board in their ED
daily "% and patients presenting to the ED for mental health crises
are 2.5 times more likely to need to be admitted "),

Factors that influence patients’ length of stay include
patients” demographic characteristics of age and ethnicity, presence
of junior residents or medical students increased testing,
consultation, and radiology studies . Potential adverse effects of
prolonged ED boarding times on patient quality of care, hospital
operations, and financial outcomes have also been reported Y.
Such adverse effects include several negative patient-oriented
outcomes and high inpatient mortality rates . Reducing the
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length of stay could decrease psychological stress on patients and
speed up mental health treatment that could mitigate the need for a
mental health inpatient stay and overall outcome. Liew and
Kennedy reported that patients who remain in the ED for up to 8
hours are 20% more likely to stay in hospital longer than the
national average for the relevant admission problem ™2,

The objective of this study is to determine which factors
contribute to prolonged patients’ length of stay (LOS) in our
psychiatric emergency room.

Methods

Study setting and population

This study is a retrospective study conducted at the psychiatry
emergency department of a community teaching hospital, in
Brooklyn, New York. The hospital has a psychiatric emergency
room, 90 inpatient psychiatry beds, 20 inpatient detoxification
beds, and 20 inpatient rehabilitation beds. The hospital serves a
predominantly African American population. The hospital where
this study is conducted serves a predominantly African American
population. It provides around-the-clock, year-round emergency
psychiatric care. The main treatment goals of the psychiatric
emergency department (PED) are to provide effective assessment,
rapid stabilization, and appropriate placement of patients. It is
equipped with a staff composed of an attending psychiatrist, a
resident psychiatrist, psychiatric nurse practitioner, and nurses
always. Substance use assessment coordinator is also available
during standard working hours to provide necessary assistance in
screening patients who presented for detoxification program. The
annual census is approximately 6000 visits.

Study design

The investigators manually reviewed the electronic medical records
(EMR) of all patients who presented to the psychiatric ED between
midnight December 1, 2017, and midnight December 31, 2017 and
were admitted to inpatient units (psychiatry and detox). A sample
of 493 visits was generated using the sampling analysis tool in
Microsoft Excel. The variables retrieved from the EMR included:
patients’ age, gender, race, marital status, living arrangement,
substance use, date and time of arrival to the hospital, arrival time
to the PED, time evaluated by the psychiatrist, whether a patient
was medicated due to aggression or psychotic agitation, medical
clearance time, departure time to inpatient or detoxification unit,
and the shift schedule during which the patients were evaluated.
Total LOS was calculated by adding the time spent in the medical
ED and the PED. LOS was defined as the time from arrival to the
hospital to leaving the emergency room to inpatient units. There is
no universally agreed timeline for treating mentally ill patients in
the United State of America (USA). The Joint Commission
recognizes that specific boarding timeframes will vary from one
organization to the other; for this reason, the 4-hour time frame
recommended by Joint Commission for medical and surgical
patients; 6 hours for psychiatry patients serves as a guideline to
help set a reasonable goal for institutions. For the purpose of our
study, we excluded patients treated and released from the PED and
patients transferred to the medical ED or medical floors for medical
stabilization.

Statistical analysis

Statistical analysis was performed with STATA 16 software for
windows. A total of ten variables (1 numerical and 9 categorical)
were included for the baseline analysis and data description.
Univariate frequencies and summary statistics were used to
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describe the study population and summarize the response and
independent variables. Odds ratios (OR) were determined by
logistic regression analysis of bivariate and multivariate analyses.
A p-value of less than 0.05 was considered statistically significant
for all analyses in the study and all p-values were reported as two-
tailed. All variables in the bivariate analysis were included in the
multivariate analysis. The variables race and marital status with 3
or more categories were entered in the model in the form of
dummy variables. Accordingly, multivariate analysis was done
adjusting simultaneously for age, race, sex, marital status, living
arrangement, emergency medication, work shift, and admission
disposition.

The Hosmer-Lemeshow and Pearson test were used to
check the goodness-of-fit of the model. The lack of statistical
significance of the goodness-of-fit model provides enough
assurance that the logistic regression model we used fits our
observations.

This study was reviewed and approved by the Ethics
Committee, Institutional Review Board (IRB) of Interfaith Medical
Center (IMC), and the requirement for informed consent was
waived by the Ethics Committee.

Results

There were 493 patients that presented the emergency department
during the study month in review, of this number, 221 patients
were seen, treated, and discharged from the ED. Of the 250 patients
who met criteria for inpatient admission, 150 (60.0%) were
admitted to the inpatient psychiatric unit and 100 (40.0%) were
admitted to the substance use detoxification unit, and all were
included in analysis (Table 1). Twenty-two (22) patients who were
originally cleared by the psychiatrist for inpatient admission failed
medical clearance and had to be transferred to the medical inpatient
unit or back to the medical emergency department. Of the 250
patients, 71.6% were African America, 11.65 were White, 13.2 %
reported being Hispanic, and 3.6 were identified as other race.
Further, 71.6% of the participants were male and 28.4% identified
as female. The median age of the study patients was 44 years old,
with the youngest being 19 years old and the oldest 90 years old.
The mean was also 44 years with a standard deviation of 13. The
length of stay ranged from 73 minutes (1.21 hours) to 2009
minutes (33.48 hours). The mean length of stay of 8.72 hours and
the median was 7.41 hours. Due to the skewness of the distribution,
we used the median length of stay for our analysis.

In bivariate analyses (Table 2), being older (> 44years)
[OR: 2.41, 95% Confidence Interval (Cl): 1.45-3.99] and receiving
IM medication [OR: 2.08; 95% Confidence Interval (CI): 1.12-
3.86] were significantly associated with a longer length of stay,
with p-values of 0.001 and 0.020 respectively. American
Americans compared to Hispanics [OR:1.59], evaluation during a
weekday shift [OR:1.25], and admission to the inpatient psychiatry
unit [OR:1.36] appear to have an impact on prolonging the length
of stay, though they were not statistically in our study.

In multivariate analysis, where all covariates in the
unadjusted model were included, only variable age group (Older
adults vs young adults) was significantly associated with a longer
length of stay (Table 3).

The results from the Pearson goodness of fit (number of
groups=95; »2=84.06; p-value=0.48) and Hosmer-Lemeshow
good of fit (number of groups=9; y2=3.66; p-value=0.81) indicate
that the fitted model cannot be rejected and thus leads to the
conclusion that the model fits well (Table 4).
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Table 1: Characteristics of Baseline Study Population by Length of Stay Category (LOS)

. LOS <7.41H LOS > 7.41H Total
Variables (49.6%, n= 124) (50.4%, n= 126) (100%, n=250)
Median age (IQR, SD) ? 39.5 (30.5-51, 12.4) 48.5 (36-55, 13.3) 44 (33-54, 13.2)
Age Group (%, n)

Young adults (19-44) 60.5 (75) 38.9 (49) 49.6 (124)
Older adults (> 44) 39.5 (49) 61.1 (77) 50.4 (126)
Gender (n, %)

Male 70.2 (87) 73.0 (92) 71.6 (179)
Female 29.8 (37) 27.0 (34) 28.4 (71)
Race (%, n)

African American 73.4 (91) 69.8 (88) 71.6 (179)
White 12.1 (15) 11.1 (14) 11.6 (29)
Hispanic 10.5 (13 15.9 (20) 13.2 (33)
Others 4.0 (5) 3.2(4) 3.6 (9)
Marital Status (%o, n)

Single 90.3 (112) 92.0 (116) 91.2 (228)
Married 4.8 (6) 4.0 (5) 4.4 (11)
Unknown 4.8 (6) 4.0 (5) 4.4 (11)
Living Arrangement (%, n)

Homeless 17.7 (22) 19.8 (25) 18.8 (47)
Domiciled 82.3 (102) 80.2 (101) 81.2 (203)
Substance Use (%, n)

No 19.3 (24) 19.8 (25) 19.6 (49)
Yes 73.4 (91) 73.8 (93) 73.6 (184)
Unknown 7.3(9) 6.4 (8) 6.8 (17)
IM Medication (%, n)

No 71.8 (89) 84.1 (106) 78.0 (195)
Yes 28.2(35) 15.9 (20) 22.0 (55)
Shift (%, n)

Weekday 75.8 (94) 71.4 (90) 73.6 (184)
Weekend 24.2 (30) 28.6 (36) 26.4 (66)
Admission disposition (%, n)

Inpatient unit 63.7 (79) 56.3 (71) 60.0 (150)
Detox unit 36.3 (45) 43.7 (55) 40.0 (100)

3IQR, interquartile range; SD, standard deviation; °H, hours;

Table 2: Unadjusted Odds ratios (OR), 95% Confidence Intervals (Cl) and P values from bivariate logistic regression models (n= 250)

Variables Unadjusted OR 95% ClI P-value
Age

Older adults vs Young adults 241 1.45-3.99 0.001
Gender

Male vs Female 0.87 0.50-1.51 0.617
Race

African American vs White 0.97 0.44-2.12 0.929
African American vs Hispanic 1.59 0.75-3.39 0.229
African American vs Others 0.83 0.22-3.18 0.783
Marital Status

Single vs married 0.80 0.29 -2.71° 0.726
Living Arrangement

Homeless vs Domiciled 0.87 0.46 —1.64 0.641
IM Medication

Yes vs No 2.08 1.12 -30.89 0.020
Shift

Weekday vs Weekend 1.25 0.71-2.20 0.433
Admission disposition

Inpatient unit vs detox 1.36 0.82 -2.26 0.235

Table 3: Adjusted Odds ratios (OR), 95% Confidence Intervals (Cl) and P-values from multivariate logistic regression model (n= 250) ?

Variables

Adjusted OR

95% ClI

P-value

Age
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Older adults vs Young adults 241 1.39-4.19 0.002
Gender

Male vs Female 1.04 0.57-1.88 0.891
Race

African American vs White 1.04 0.46 —2.37 0.913
African American vs Hispanic 1.61 0.72-3.64 0.248
African American vs Others 1.17 0.29 -4.77 0.844
Marital Status

Single vs married 0.84 0.47 -1.52 0.575
Living Arrangement

Homeless vs Domiciled 0.74 0.36-1.51 0.410
IM Medication

Yes vs No 1.86 0.93-3.74 0.079
Shift

Weekday vs Weekend 1.18 0.53-2.14 0.584
Admission disposition

Inpatient unit vs detox 0.95 0.39-1.95 0.857

PAll covariates in the unadjusted models were included in the multivariate model regardless of statistical significance.

Table 4: Hosmer-Lemeshow and Pearson Goodness-of-Fit Statistics

Criterion Number of groups or covariate patterns X2 P-value
Hosmer-Lemeshow 9 3.66 0.81
Pearson 95 84.06 0.47
Discussion on factors associated with prolonged LOS in psychiatry emergency

In this retrospective study, we reviewed the electronic medical
records (EMR) of patients with mental health issues or substance
use who presented to the psychiatric emergency department (PED)
over a one-month period. Out of a total of 493 patients who had
presented to the psychiatric ED, 221 patients were discharged
home and 22 patients were medically unstable and required further
stabilization on the medical floor.

Of the 250 patients who met criteria for psychiatric
admission, 150 patients (60.0%) were admitted to the inpatient
psychiatric unit and 100 patients (40.0%) were admitted to the
detoxification unit for treatment of substance use disorder. Of the
250 patients, 71.6% were African Americans, 11.65% were White,
13.2% were Hispanic, and 3.6% were identified as Other Race. The
aim of our study is to examine factors responsible for a prolonged
length of stay in the psychiatric emergency room. A significant
proportion of the psychiatric admissions were patients in an acutely
psychotic or manic state with significant risk to self or others and
required involuntary admission, however although our study
variables did not include diagnosis or weather patient is voluntarily
or involuntarily admitted. It is of note that patients admitted for
treatment of substance use disorder did so under voluntary status.
Both group of patients met the criteria for an admission either to
the inpatient psychiatric unit or the inpatient detox program,
respectively. The outcome measure of prolonged (LOS) in the PED
for our study was a duration of greater than 7.4 hours. In this study,
71 patients (56.3%) percent of the psychiatric patients and 55
(43.7%) of the detox patients stayed in the psychiatry emergency
services (PES) for more than 7.4 hours. Overall, our mean LOS for
the inpatient admission was 8.72 hours.

Risk factors for an increased LOS established in our study
included patient demographics such as age >44 years and
pharmacological management (use emergency Intramuscular (IM)
medication) of acutely agitated patients. In addition, weekday shift
admissions compared with weekend admissions had significant
contributions to prolong length of stay in the PED although not
found to be statistically significant. There are limited data available
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services (PES). A comparative study by Chun-Chi Hsu © found
that prolonged LOS was associated with use of restraints in the
PES, history of illicit substance use and first time visit to the
hospital. In our study, we found that a large proportion of patients
admitted to the psychiatric inpatient unit had comorbid substance
use. Patients admitted for substance use treatment (detox) had to
have a history of substance use supported by positive qualitative
urine toxicology analysis in order to qualify for admission.
However, our result found psychiatric inpatient admission had
significant odd for prolonged length of stay in the PED. Our
findings also showed a higher odd of prolonged LOS in the PED
with being African American compared to being Hispanic,
however this was not statistically significant.

Although there is an effect of age > 44 years with increase
in total LOS (p 0.001). In this study, some studies show that there
are no significant age differences that lead to an extended length of
stay **°!. In contrast to previous studies, another study found that
age per se was not independently associated with prolonged ED
LOS ™. The study suggested that association of increase age and
prolong LOS is probably explained by a higher percentage of
diagnostic, testing and consultations in older people.

Another retrospective case control study found that
extremely long length of stay in ED was due to number of factors
such as insurance status (self-pay), transfer to a remote facility,
suicidal ideation and the day of arrival of mentally ill patients such
as weekday vs. weekends "), They found that patients who were to
visit ED on weekdays were more likely to be admitted to
psychiatric unit than on weekends. On the contrary, this study
showed that patients who present to ED on weekday were more
likely to have prolonged LOS although not statistically significant
(p=0.433).

A retrospective cross-sectional study found that length of
stay is multifactorial: seclusion during admission, accommodation
problem and living in an area lacking assertive community services
were few factors affecting LOS [*®, homelessness vs having an
accommodation had no significant findings in our study. Other
variables were not considered in our study. Another study found
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that teaching status of the hospital was not a factor for prolonging
LOS. The study rather found that patient presentation with
phenomenon such as suicidality and schizophrenia had prolonged
length of stay compared to other psychiatric pathologies ™,
however our study did not examine association of psychiatric
diagnosis with prolonged LOS even although most of the
psychopathological cases that present to our PED presented with
diagnoses are schizophrenia spectrum disorders. Certain race and
age groups such as African Americans, Hispanics, and age >45
years were associated with prolong LOS in a study by Smith et al
[°]study result shows that age >44 and being African American
are associated with prolong LOS. Transfer of patients to other
facility have also been reported to significantly contribute to
prolonged LOS 7?%?! although this is not a variable considered
in our study.

Some of the limitations of this study include its
retrospective nature, unable to discern which diagnosis has more
input to prolong LOS, unable to determine if comorbid substance
use contributed to prolonged LOS for Inpatient disposition
compared to detox, unable to ascertain if impatient bed availability
and insurance status contributed to prolonged LOS.

Future directions will include providing intervention to
tackle areas with significant statistical result with aim of reducing
the total LOS. These interventions may include staffing method,
making sure medicated patients are immediately admitted to the
inpatient units and can be reviewed by the medical team on the unit
once patient is alert. The research team will compare the results of
this study post implementation of recommended intervention.

Conclusion

In conclusion, prolonged LOS was common in this study; internal
and external factors were identified. Some of these factors include
patient characteristics, time of patient arrival (shift schedule patient
arrived) and whether patient is medicated for psychotic agitation or
aggression. Understanding the factors that contribute to prolonged
LOS in the PED is a critical step in improving ED patient care

efficiency. Therefore, measures should be put in place to reduce
patients LOS in the PED thereby preventing overcrowding.
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