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INTRODUCTION
 ■ The incidence of emergency department (ED) boarding, 

in which patients spend extended periods of time in 
the ED, has grown in Massachusetts and nationwide. 
ED boarding is typically caused by inadequate access to 
follow-on care rather than need for ED-level services. 

 ■ The Massachusetts Executive Office of Health and 
Human Services convened an ED Boarding Working 
Group that defined boarding as a length of stay in the 
ED of 12 or more hours from a patient’s time of arrival 
to the ED to his/her time of departure. 

 ■ The problem of ED boarding is particularly acute for 
patients with behavioral health (BH) disorders.

 □ The vast majority of ED boarders in Massachusetts 
have a BH-related primary diagnosis. Despite the 
fact that patients with primary BH diagnoses com-
prised 7% of all ED visits in 2015, they accounted 
for 57.5% of all ED boarders.

 ■ ED boarding negatively affects the quality of ED care. 
BH-related boarding, in particular, is potentially harm-
ful to patients as external stimuli from busy EDs often 
increase patient anxiety, agitation, and aggression.1 
ED boarding is also associated with patients leaving 
the ED before receiving treatment, which increases 
BH patients’ risk of self-harm and suicide.2 Finally, ED 
boarding is both costly and can affect other patients 
by contributing to overcrowding and consuming ED 
resources, which can delay treatment for other patients.

RESULTS

Analyzing 87,412 ED visits with a primary mental 
health-related diagnosis in 2015, we found that 28% 
of patients boarded. Some factors that affected a 
patient’s probability of boarding included: 

 ■ Time of arrival to the ED: compared to patients 
who arrived to the ED between the hours of 8AM 
to 12PM, patients arriving between the hours 
of 4PM and 8PM and 8PM and 12AM were 17 
and 22 percentage points more likely to board, 
respectively.

 ■ Age: compared to adults, teenage patients (ages 
12-17) were 4 percentage points more likely to 
board. 

 ■ Payer: compared to commercial patients, Medicare 
and Medicaid patients were 8 and 7 percentage 
points more likely to board, respectively.

 ■ Gender: compared to men, women were 5 per-
centage points less likely to board. 

 ■ Supply of BH providers and psychiatric beds: a 
10% increase in BH providers in a patient’s region 
decreased his/her likelihood of boarding by 2.4 
percentage points. Meanwhile the number of 
the number of psychiatrics beds in a patient’s 
region had minimal effects on his/her likelihood 
of boarding. 

CONCLUSIONS 
 ■ ED boarding for patients with primary BH-related diag-

noses is a growing concern in Massachusetts. 

 ■ The time of day a patient with a primary mental health-re-
lated diagnosis arrived to the ED greatly impacted their 
likelihood of boarding. 

 ■ Of patients with a primary mental health-related diag-
nosis, teenagers and those covered by public payers 
were particularly likely to board. 

 ■ A 10% increase in the number of BH providers in a 
patient’s region of residence is associated with a 2.4 
percentage point reduction in likelihood of boarding. 

 ■ The minimal effect that psychiatric beds in a patient’s 
region had on his/her likelihood of boarding is ultimately 
not surprising as patients are often sent to any open 
bed in the state, regardless of whether it is conveniently 
located to the patient’s home. 

POLICY IMPLICATIONS 
 ■ Despite being a relatively BH-provider-rich state, evi-

dence suggests that demand for BH services exceeds 
the state’s BH capacity, and that some BH patients in 
Massachusetts lack access to timely care when they 
need it. One option available to policymakers is to 
increase the number of providers by investing in train-
ing, recruitment, and retention programs. 

 ■ Massachusetts should consider expanding mental 
health services targeted to teenagers. This may include 
expanding and improving access to outpatient mental 
health services and inpatient beds. Increasing outpatient 
services for teenagers may not only prevent patients 
from using the health system’s safety net (the ED), but 
some psychiatric emergencies that eventuated in ED 
care would likely have been preventable with effective 
outpatient treatment.4 While we found a minimal effect 
that psychiatric beds in a patient’s region had on his/
her likelihood of boarding, qualitative analysis from ED 

providers suggests that psychiatric bed availability is 
particularly constrained for teens. Expanding the num-
ber psychiatric beds available to teenage patients will 
likely reduce ED lengths of stay for teens that waiting 
to be admitted to inpatient care.

 ■ There are also hospital-level interventions that may 
reduce ED boarding. For example, many hospitals have 
sought to reduce ED boarding by focusing on improving 
access to psychiatrists in the ED through the use of 
telepsychiatry, which allows for psychiatric assessment 
and care through videoconferencing.5 Telepsychiatry 
can shorten ED lengths of stay by providing consulta-
tions for BH ED patients when staff psychiatrists are 
otherwise unavailable (often during nights and week-
ends). As a result, patients can be assessed when they 
present to the ED instead of having to wait for staff 
psychiatrists to become available. 
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OBJECTIVE
 ■ To understand the trends in and characteristics of 

BH-related ED boarding. 
 ■ To understand the factors associated with boarding for 

patients with primary mental health-related diagnoses. 

STUDY DESIGN
DATA

 ■ We used the Center for Health Information and Anal-
ysis’ (CHIA) Emergency Department Database from 
2011 to 2015 (10/1/2011- 9/30/2015). Included in 
the data are all outpatient ED visits, including Satellite 
Emergency Facility visits. Excluded from the data are 
outpatient ED visits that resulted in an outpatient obser-
vation stay or an inpatient admission of the patient at 
the reporting facility. Based on rough comparisons to 
hospital-level data collected from the Department of 
Public Health that included patients admitted to the 
same hospital, we estimate that 10 to 13% of BH ED 
boarders did not appear in CHIA’s ED database because 
of these exclusions. 

 ■ We identified BH-related ED visits using the ED Algo-
rithm developed by John Billings and colleagues at 
New York University.3 Any visit with a Billings’ classified 
mental health, substance abuse, or alcohol-related 
primary diagnosis code was included. 

 ■ We also used data on the number of BH providers and 
inpatient psychiatric beds per region from the Massa-
chusetts Department of Public Health. Provider data 
includes psychiatrists, psychologists, psychiatric APRNs, 
and other mental health providers. Inpatient psychiatric 
beds data includes beds in acute free-standing, general, 
and state-operated hospital beds. 

ANALYSIS

We examined trends in ED boarding for patients with 
primary BH-related diagnoses. We also analyzed the prob-
ability of ED boarding for patients with primary mental 
health-related diagnoses, controlling for median commu-
nity income, time of arrival to the ED, number of medical 
diagnoses, number of BH-related diagnosis, age category, 
payer, gender, number of BH providers per 10,000 pop-
ulation in a patient’s region of residence and number of 
BH beds per 100,000 in a patient’s region of residence. 

CHANGE IN 
PROBABILITY

(mean probability of 
sample is 0.267)

TIME OF ARRIVAL TO ED (Comparison group: 8AM to 12PM) 

12PM to 4PM 0.07*
4PM to 8PM 0.18*
8PM to 12AM 0.22*
12AM to 8AM 0.04*

NUMBER OF MEDICAL 
DIAGNOSES 0.00

NUMBER OF BH-RELATED 
DIAGNOSES 0.09*

AGE (Comparison group: adults, ages 18-64)

Children (ages 0-11) -0.06*
Teens (ages 12-17) 0.04*
Seniors (ages 65+) -0.04*
PAYER (Comparison group: commercial)

Medicare 0.08*
Medicaid 0.07*
Uninsured 0.04*
MEDIAN COMMUNITY INCOME  
(Comparison group: less than $50,000)

$50,000-$69,000 0.01
$69,000-$87,000 0.01*
More than $87,000 0.03*

FEMALE -0.05*

NUMBER OF BH PROVIDERS 
PER 10,000 POPULATION -0.02*

NUMBER OF PSYCHIATRIC 
BEDS PER 100,000 0.00*
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From 2011 to 2015, the percentage of ED visits with a 
primary BH-related diagnosis that resulted in boarding 
grew steadily - from 17.4% to 22.8%. Meanwhile, the 
percentage of visits without primary BH diagnoses that 

resulted in boarding remained constant at roughly 1%. 
Overall, in 2015, a patient with a BH diagnosis was 16.3 
times more likely to board than a patient without a BH 
diagnosis.

*denotes p<0.5


