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Background: ED Overcrowding

+ Emergency department (ED) overcrowding is
common in the US

+ Associated with poor patient outcome and strain on
health care delivery systems

Background: ED MH Treatment of Youth

+ Growing concern over delays in the ED mental health
treatment of US youth

+ Health professionals, medical associations, state health
agencies, and the US Surgeon General concerned that
critical shortages of inpatient and outpatient MH services

force children and adolescents to seek care in EDs

+ Extended ED length of stay (LOS) in particular is

Background: Existing Data

* In one urban pediatric ED, youth receiving
psychiatric care had a median 4.8 hours LOS

+ In a children’s hospital, mean LOS for pediatric MH

visits declined from 4.3 to 2.2 hours following
creation of a ED MH consultation team.

§ [




22nd Annual RTC Conference
Presented in Tampa, March 2009

Objectives

+ Test hypothesis that LOS for MH evaluation and
treatment of youth exceeds LOS for non-MH visits.

Compare patient, hospital, and treatment
characteristics of pediatric mental health and non-
mental health ED visits and assess factors

3/12/2009

Methods: Subjects

Patients aged 18 years or younger

Visits classified as MH visits based on the presence
of a principal Dx of a mental disorder, International
Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) codes 290-319

Methods: Data Source

+ Data from the National Hospital Ambulatory Medical Care Survey
(NHAMCS), 2001-2006

+ Nationally representative sample of visits to hospital EDs and
outpatient departments by National Center for Health Statistics.

40,000 ED visits, including 10,000 pediatric visits, annually.

NHAMCS uses probability samples of primary sampling units,
short-stay or general hospitals within these units, emergency
ervice area A vithin EDs and patient visi vithin A

Methods: Regression Analyses

+ Three backwards multivariate linear regression analyses
were used to identify significant predictors of ED LOS. In
each, potential predictors of interest were eligible for
inclusion if they predicted LOS at P<.25 in univariate
regression. We refit the resulting models and included
predictors of LOS at P<.05 in multivariate regression.

Methods: Descriptive Analyses

+ Annual population rates of visits were calculated as
weighted annual means using annual US Census
Bureau estimates for civilian non-institutionalized
residents <18 years.

+ Differences between MH and non-MH visits for
categorical characteristics were tested for significance
0 . e

Methods: Other details

+ All analyses conducted with SUDAAN 10 (RTI
International, Research Triangle Park, NC) using
sample weights and strata provided by NHAMCS to
accommodate the complex sampling design

+ Estimates based on fewer than 30 visits are
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Results: Visit # & Population Rate Results: Proportion of ED Visits

+ 457,000 (95% Cl 401-512,000) MH ED visits annually for L .
S youth( ’ ) y 1.6% of all pediatric ED visits in US.

: g%qyaéf’gi’zuggc)’" rate was 5.9 visits per 1,000 US youth * 4.5% of visits for adolescents aged 14-18
(] .£-0.
* Rate for adolescents aged 14-18 (15.7) higher than for 1.3% of visits by children aged 6-13 years.
+ Proportion ranged regionally from 1.1% (95% ClI
. 0.

children aged 6-13 (3.4
No gender differences, or between whites (5.9) and African

Table 1.Background Patient and Hospital Characteristics of Pediatric Mental Health
. . and Non-Mental Health Emergency Department Visits in US Hospitals, 2001-2006
Results: Background Characteristics T
Characteristic Health Visits’  Health Visits® Statistics
Percent Percent z2 df p
Age (Years) 1389 3 <.001 *
0-18 13 239 132.4 1 <.001 *
258 29 238 1137 1 <.001 *
6-13 243 28.4 33 1 007
14-18 716 239 1215 1 <.001 *
Female Gender 49.3 48.1 03 1 059
Race 175 2 <.001*
White 78.0 71.4 11.3 1 <.005*
Black 19.7 24.9 6.7 1 0.01*
Other 24 3.8 64 1 001 *
Hispanic Ethnicity 119 185 211 1 <.001*
Primary Payer 57 3 014
Public Insurer 375 424
Private Insurer 46.0 434
Self Pay 132 10.7
Free Care & Other 33 35
Table 1. Background Patient and Hospital Characteristics of Pediatric Mental Health Table 1. Background Patient and Hospital Characteristics of Pediatric Mental Health
and Non-Mental Health Emergency Department Visits in US Hospitals, 2001-2006 and Non-Mental Health Emergency Department Visits in US Hospitals, 2001-2006
Mental Non-Mental Comparison Mental Non-Mental Comparison
Characteristic Health Visits' Health Visits* Statistics Characteristic Health Visits' Health Visits® Statistics
Percent Percent 12 df p Percent Percent - df p
Mode of Arrival 484 2 <001 * Injury, Poisoning, or Adverse Effect 845 4 <.001*
Ambulance 213 6.5 26.1 1 <.001* Not Injured 59.2 61.6 08 1 038
Public Service 12.8 0.9 31.7 1 <.001* Intentionally Self Injured 14.2 0.5 50.8 1 <.001*
Walk In 60.8 91.4 46.7 1 <.001* Assaulted by Others 13 13 00 1 098
Time of Arrival 64 2 005 * Ur\lnlentlonally Injured 15.7 315 50.9 1 <.001 :
8:00am - 3:59pm 328 35.8 17 1 020 Injured, Unknown Intent 77 4.6 15.6 1 <.001
4:00pm - 11:59pm 48.3 51.2 16 1 022 Comorbid Mental Disorder 21.1 0.6 70.0 1 <.001*
12:00am - 7:59am 190 130 64 1001+ Comorbid General Medical Condition 175 318 464 1 <001*
i *
Weekend Arrival 21 20 14.8 1 <001 Seen in Same ED in Prior 72 Hours § 14 26 45 1 004 *
Summer Arrival 19.9 233 19 1 017
Immediacy with Which Should be Seen (Triage) 411 3 <001 *
< 15 Minutes 26.2 15.2 73 1 <01 *
15-60 Minutes 45.6 40.6 35 1 007
> 1 Hour to 2 Hours 19.6 27.0 11.2 1 <.005*
>2 Hours 85 17.3 228 1 <.001*




22nd Annual RTC Conference 3/12/2009
Presented in Tampa, March 2009

Table 1. Background Patient and Hospital Characteristics of Pediatric Mental Health
and Non-Mental Health Emergency Department Visits in US Hospitals, 2001-2006 o .
.
e VorveralComparion Results: Treatment Characteristics
Characteristic Health Visits' Health Visits* Statistics
Percent Percent 20 df p
Hospital in Metropolitan Area 86.6 83.2 51 1 0.03 *
Hospital Region 15.0 3 <01 *
Northeast 243 17.1 79 1 001 *
Midwest 279 241 12 1 027
South 30.5 42.0 11.3 1 <.005*
West 173 16.8 01 1 082
Hospital Ownership 44 2 012
Private Non-Profit 75.0 71.8
Public Non-Federal 17.3 16.9
Private For-Profit 7.8 113

Table 2. Treatment Characteristics of Pediatric Mental Health and Non-Mental Health
Emergency Department Visits in US Hospitals, 2001-2006
Results: Length of Sta
Mental Non-Mental Comparison g y
Characteristic Health Visits' Health Visits® Statistics
Percent Percent 2 dfp + Mean LOS for MH visits (239.1 min) significantly exceeded

Seen by MD within Time that for non-MH visits (147.9 min) by 61.7% (91.2 min)
Recommended at Triage 728 81.1 55 1 0.02 * ) . : 0
Any Diagnostic Procedure Done 80.6 78.9 03 1 057 * Med'lan LOS for MH V|S|tS (161 6 mln). V.Vas 526 A) .

Laboratory Study Done 68.4 535 12.4 1 <001 * significantly longer than for non-MH visits (105.9 min)

Imaging Done 2838 494 208 1 <001+ + Similarly, the 25th and 75th percentile LOS for MH visits

Screening Medical anrTlination Done 67.9 64.7 15 1 0.23 exceeded those for Other ViSilS by 559% and 479%,

Mental Status Examination Done 40.1 7.7 50.2 1 <.001* I'especlively.
Therapeutic Procedure Done 221 39.4 53.4 1 <.001*
Medication Given 33.6 732 57.7 1 <.001*
Disposition 60.3 3 <.001*

Discharge without Referral 23.0 420 427 1 <.001**

Discharge with Referral 46.5 51.0 22 1 015

Admit or Transfer 28.4 6.3 425 1 <.001*

Other 21 0.7 51 1 0.03

Table 3. Mean Length of Stay, in Minutes, of Pediatric Mental Health and Non-Mental Health Table 3.Mean Length of Stay, in \’\2",“"?5' of Pedla‘lnc Men(all Health ahnd Non-Me.nlaI Health
Emergency Department Visits in US Hospitals, by Selected Charactertistics, 2001-2006 Emergency Department Visits in US Hospitals, by Selected Charactertistics, 2001-2006
Mental Non-Mental Difference (95% Cl) . Mental  Non-Mental ~ Difference (95% Cl)
Characteristic Health Visits” Health Visits™ Unadjusted Adjusted cl Health Visits™ Health Visits [ Adjusted
Al Visits 239.1 1479 91.2 (522 -1302)* 372 ( 86 - 658 )* Immediacy with Which Should be Seen (Triage)
<15 Minutes 230.4 156.7 737 (1139 -1336)* 37.0 ( -38.2 -112.2)
Background Characteristic 15-60 Minutes 2259 152.4 735 (426-1044)* 331 ( -7.6 - 737 )
Age (Years) > 1 Hour to 2 Hours 2217 1456 821 (47.8-1164)* 47.8 ( 149 - 808 )*
05 1638 1463 175 (-313- 662 ) 307 ( -43.0 -122.3) > 2 Hours 1803 131.0 493 (186 - 80.0 )* 239 ( -99 - 57.7 )
6-13 2395 1431 94 (57.2-1357)* 417 ( 64 - 77.1)* Injury, Poisoning, or Adverse Effect
14-18 2429 1566 863 (137.8-1347)* 327 ( -68 -721) Not Injured 2278 155.9 719 ( 382-1057)* 17.4( -10.6 - 454 )
Race Intentionally Self Injured 302.0 2203 817 ( -1689) 249 ( 266 - 76.4 )
White 2416 1449 96.7 (524 -141.1)* 415 ( 107 - 722 )* Assaulted by Others 2173 1708 465 (-48.0-1411) 584 ( -417 -1586)
Black 2203 156.0 643 (308 - 978 )* 337 ( -61 -736) Injured, Unknown Intent 2252 1331 922 ( 30.4-1539)* 421( -11 - 853 )
Ethnicity Unintentionally Injured 2348 1327 1022 ( 26.9- 177.4) * 1035 ( -38 -210.8)
Hispanic 2515 1755 760 (102 -141.8)* -215 ( -59.2 - 16.2 ) Comorbid General Medical Condition
Not Hispanic 237.3 1425 948 (536 -136.0)* 440 ( 131 - 750 ) * Present 2478 1645 834 ( -07-167.4) 195 ( 288 - 678 )
Primary Payer Absent 2372 140.0 972 ( 64.4-1301)* 413( 96 - 729 )*
Public Insurer 2242 1452 79.0 (422 -1158)* 458 ( 7.9 - 836 )* - ]
Private Insurer 250.9 1467 1133 ( 628 -163.7)* 508 ( 121 - 89.4 ) * Hospital in Metropolitan Area
Self Pay 2066 1577 489 (02 - 981) 353 ( 740 - 34 ) Metropolitan 248.0 156.3 917 ( 47.2-1362)* 251( 0.2 - 499 )*
Non-metropolitan 1839 107.3 766 ( 21.3-1319)* 1147 ( 27.2 -202.2)*
Mode of Arrival B B
Ambulance 245.7 192.4 534 ( 6.1 -1007)* -42 ( -51.3 - 428 ) Hospital Region . .
Public Service 272.1 198.9 732 (-60.9-207.2)  -609 (-159.2- 37.3 ) Northeast 284.0 157.2 126.9 ( 80.0 -173.7) 89.1( 342 -1440)
walk In 228.4 1432 852 ( 35.8 -134.6)* 543 ( 226 - 86.1 )* Midwest 169.8 1352 345 ( 42 - 649 )* 05( -57.9 - 588 )
South 283.4 147.3 1361 ( 345-2376)* 49.1( 56 - 926 )*
West 2043 1587 456 (206- 706 )* 59 ( -31.0 - 429 )
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Table 3.Mean Length of Stay, in Minutes, of Pediatric Mental Health and Non-Mental Health
Emergency Department Visits in US Hospitals, by Selected Charactertistics, 2001-2006 .
T T e Results: Predictors of MH LOS
Characteristic Health Visits” Health Visits* Unadjusted Adjusted
Treatment Characteristic H H
+ MH Dx did not predict LOS
Seen by MD within Time
Recommended at Triage 197.6 135.4 622 ( 358- 886)* 401( 74 -729)*
Not Seen in Time Recomnm  267.2 229.2 380 ( -54- 815) 38( -531 - 60.7 ) -
Laboratory Study D 310.7 2173 934 ( 243-1626)* 438( 28 847 ) Median LOS
aboratory Study Done . . .3 - 162. . 8 - 847 )% ot B : 0,
Not Done 1500 1145 355 ( 18- 728) 143 ( -10.1 - 47.6 ) Characteristic Percent _in Minutest  (95% CI)
Imaging Done 237.1 1935 436 ( 105- 76.7)* -20( -39.7 - 358 )
Not Done 168.6 1232 453 ( 76- 831)* 227 ( -169 - 623 )
Therapeutic Procedure Done  244.5 1703 743 ( 411-107.4)* 251 ( -120 - 622 ) Mental Disorder Diagnosis
Not Done 238.8 132.6 106.2 ( 57.6-154.8)* 567 ( 23.2 - 90.1 )* Psychotic 5.9 136.1 ( 80.7 -150.3)
Medication Given 292.0 1513 1407 ( 296-2518)* 688 ( 167 -1208)* Bipolar . 4.3 161.8 ( 95.3 -240.2)
Not Given 2125 137.7 747 ( 536- 959)* 27.7( -14 - 568 ) Depressive 22.4 1759 ( 142.6-216.3)
Disposition Anxiety 218 160.7 ( 144.0-186.3)
Discharge without Referral ~ 203.1 1376 655 ( 258 -1052)* 47.4 ( -19.1 - 114.0) Behavioral 17.3 1401 ( 111.7-189.8)
Discharge with Referral 1975 141.0 565 ( 358- 77.3)* 349( 61 - 638 )* Substance 19.7 158.0 ( 131.9-200.1)
Admit or Transfer 305.3 305.2 01 (-611- 613)  -236( -985 - 514 ) Adjustment 2.8 1553 ( 115.5-5585)
Other 5.9 1188 ( 75.8 -152.6)
Table 4.Significant Predictors of Length of Stay of Pediatric Mental Health Emergency Department Table 4. Significant Predictors of Length of Stay of Pediatric Mental Health Emergency Department
Visits' in US Hospitals, 2001-2006 Visits' in US Hospitals, 2001-2006
Percent Increase in Length of Stay, in Minutes Overall Predictor Percent Increase in Length of Stay, in Minutes Overall Predictor
Predictor of Visits Unadjusted Adjusted Statistics Predictor of Visits Unadjusted Adjusted Statistics
Median  Mean Mean (95% CI) F df p Median  Mean Mean (95% ClI) F df p
- Treatment Characteristic
Backround Characteristic
; 5 Laboratory Study 27.2 1 <.001
Hospital Region , 68 3 <001 Done 684 794 1607 1283 ( 79.0 -177.6)*
Northeast 24.3 59.1 1142 1040 ( 52.7 - 155.3) Not Done* 316 (1243 (1500) (150.0)
South 30.5 27.4 1136 1275 ( 122 -2429)* §
West 17.3 25.6 345 307 ( -9.0 - 704 ) Disposition 40 3 001
Midwest 279 (135.8) (169.8) (169.8) Admit or Transfer 284 491 1023  97.6 ( 28.8 -166.3)*
pri P 53 2 001 Discharge without Referral 23.0 -15.1 55 55.6 ( -18.9 -130.0)
rimary Payer - A Discharge with Referral® 465 (154.3) (198.5) (198.5)
Private Insurer 46.0 225 35.7 64.11 ( 3.3 -1249)*
Self Pay, Free Care & Other 16.5 39.9 485 6.63 ( -51.3- 64.5 )
Public Insurer* 375 (1546) (224.2) (224.2)
Day of Arrival 69 1 001
Weekday 74.9 20.3 40.3 43.67 ( 103 - 77.0 )*
Weekend® 251  (145.0) (208.9) (208.9)
Comorbid Mental Disorder 56 1 002
Present 211 29.9 811 83.2 ( 129 -1141)*
Absent’ 790 (154.3) (237.2) (237.2)

Discussion: Overview Discussion: Implications of LOS

Pediatric MH visits present a difficult challenge for US EDs
MH visits are longer, more acute, and more likely lead to

+ MH visits were 90 minutes longer than non-MH visits

admission. + Difference is likely to impart meaningful clinical risks and
+ Differences vary by patient age, ethnicity, insurance status, administrative costs.
day of visit, and hospital location + After a 39 minute reduction in LOS, one study reported a
« Ata time when ED overcrowding is a major public health geprease of greater than 50% in patients who left without
ging seen.

concern, youth with mental disorders experience prolonged
waits for assessment and disposition

After a decade of marked constriction in use of inpatient

Aggressive, suicidal and homicidal youth often require
monitoring by security personnel, and cost increases with
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Discussion: Prior LOS Findings Discussion: Regional Variation

+ Reasons for marked regional variation in LOS are unclear
¢ Our national mean LOS for pediatric MH visits, « Inability to move admitted patients from the ED to an inpatient bed is

. 0 ] the reason most frequently cited for ED crowding in provider surveys
apprOXImately 4 hours, is ConSIderably shorter than + Regional variation in the proportion of EDs able to directly admit

averages reported from individual EDs. mentally il youth may contribute. One nationally representative
T : survey conducted 2002-3 found regional variations in pediatric

+ Other reports were from facilities in ur_ban locations inpatient services accessible from EDs that mirror the ED LOS
that tend to have longer LOS than their rural findings. The proportion of EDs in hospitalsothatdid not admit )

Discussion: Private Insurance Discussion: Severity

Medication administration and comorbid mental disorder
diagnosis were each associated with increased LOS for
pediatric ED MH visits

Discrepancy between MH and non-MH ED LOS was
especially evident for privately insured youth

The clinical basis for this pattern is not known, although ; )
one provider survey in a pediatric ED identified “insurance Both factors may be markers of illness severity

issues” as an obstacle to timely arrangement of follow up Medication use may be prompted by behavioral agitation
N for mentally ill youth . . _ and typically requires extended observation to monitor

Discussion: Struck Kids? Discussion: Reform

Findings suggest areas for administrative and clinical reform

Emergency MH teams may substantially shorten LOS, and because
reimbursement does not fall with LOS, may prove cost-effective.

In a majority of community hospital EDs, where pediatric MH volume

Surprisingly, little evidence in our data for subgroup
of “stuck kids” with extended LOS awaiting

placement is small, full-time specialized ED services unlikely to be cost effective
f th : + Inthese facilities, assessment and disposition of youth is conducted
+ Differences between 75" percentiles for MH and by ED clinicians with little or no training in pediatric emergency MH
non-MH visits smaller than between 50t (median) assessment or awaits the arrival of a consultant

th

Innovations such as regional telepsychiatry may reduce LOS in the
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Discussion: Limitations Discussion: Future Questions

. . . . o Most fundamentally, what are the relative contributions of clinical and
Community MH diagnosis is unreliable. Psychiatric administrative factors to ED LOS?

diagnosis remains a particular challenge in young people, Adult research suggests psychiatrists determine disposition in < 15 min
with data supporting both the over- and under-diagnosis of and ED physicians document disposition within 30 min of start of

outh mental disorders in routine clinical settings. psychiatric examination.
y. . . ’ . , 9 Yet little data are available on the structure of pediatric ED assessments
Little information was available concem!n,g prior or How much is devoted to clinical processes: building an alliance,
subsequent treatment patterns for ED visits. (n;athering information from families and schools, integrating ambiguous,

. ; uctuant, or conflicting symptoms and exam findin s, and providini
Possible effects of LOS on subsequent treatment and vl o bl L RloYCd
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