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Background

Prevalence of mental health among children has been increasing overtime.

It is estimated that 11-20 % of children in USA suffer from a mental health disorder.

Among children aged 3-17 years, anxiety problems affect 7.1%, behavioral or conduct problems
affect 7.4%, and depression affects 3.2%.

1in 5 children have a mentalillness

00000

1- https://publications.aap.ora/pediatrics/article-lookup/doi/10.1542/peds.2025-073172.

References:

2- https://pubmed.ncbhi.nlm.nih.gov /30322701.Journal of Pediatrics

PATHWAYS4KIDS


https://publications.aap.org/pediatrics/article-lookup/doi/10.1542/peds.2025-073172
https://pubmed.ncbi.nlm.nih.gov/30322701.Journal
https://pubmed.ncbi.nlm.nih.gov/30322701.Journal
https://pubmed.ncbi.nlm.nih.gov/30322701.Journal

Improving value for the care of mental health conditions in a pediatric Nicklaus Children’s
emergency department. Health System

Background

« Mental health crisis has led to increased visits to the emergency department.

« According to the National Hospital Ambulatory Medical Care Survey, mental health

diagnoses accounted for 15.6% of emergency department visits by adolescents aged 12 to
17 years in 2019, almost double the percentage in 2011 (8.6%).

« There are as many as 7.5 million ED encounters for mental health—related concerns among
children in the United States each year.

« Pediatric hospitalizations for mental health diagnoses also increased, rising by 25.8%
between 2009 and 2019

References

1- Pediatric mental health hospitalizations at acute care hospitals in the US, 2009—2019. JAMA. 2023;329(12):1000-1011. —
PubMed doi: 10.1001/jama.2023.1992 e
2-National trends in emergency department visits for suicide attempts and intentional self-harm. Am J Psychiatry.

2024:181(8):741-752. PubMed doi: 10.1176/appi.ajp.20230397 =
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Medical Clearance

* Most children with acute mental health concerns do not have underlying medical etiologies that
would warrant routine testing.

* The Pediatric Emergency Medicine Choosing Wisely campaign advises against universal routine
testing in these patients.
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American Academy of Pediatrics —
Section on Emergency Medicine and the

&l cnnosn‘g Canadian Association of Emergency Physicians
E WISOW | et lakwdnaa 0 S__? CAEP | ACMU

An initiatice of the ABIM Foudation 2 Five Things Physicians
: and Patients Should Question

Do not obtain radiographs in children with bronchiolitis, croup, asthma,
or first-time wheezing.

Respiratory ilinesses are g the most ¢ f for pediatric emesgency department (ED) visits, with wheezing being a frequently encountered
clinical finding. For children presenting with first-lime wheezing or with typical findings of asthma, bronchiolitis, or croup, radiographs rarely yiedd
1 important positive findings and expose patients 1o radi increased cost of care, and prolonged ED length of stay. National and international

guidelines emphasize Ihe value of the history and physical examination in making an accurate dagnosis and excluding serious underlying pathology.
Radiography performed in the absence of significant findings has been shown to be associated with overuse of antibiotics. Radiographs should not
be routinedy oblained in these situations unless findings such as significant hypaxia, focal abnormalities, prolonged course of liness, or severe distress
are present. Il wheezing is occurting without a deu atapic etiology or without upper respiralory tract infection symp {eg, rhincerhea, nasal
congestion, and/or fever), appropriate Sags ging should be considered on a case-by-case basis

Do not obtain screening laboratory tests in the medical clearance process
of pediatric patients who require inpatient psychiatric admission unless
clinically indicated.

2 The incidence of mental heaith problems in children has increased in the last two decades, with suicGde surpassing homicide as the second leading cause
of death in teenagers. Most children with acute mental health ssues do not have underlying medical etiologees for these symploms. A large body of
evidence, in both adults and children, has shown that routine laboratory 1esting without dinical indication s unnecessary and adds 10 health care costs.

Any diagnostic testing shoud be based on a thorough history and physical examination. Universal requi forgoutine testing should be abanconed.
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What do the guidelines
i
say?

‘ Do not obtain screening laboratory tests in the medical clearance process of
paediatric patients who require inpatient psychiatric admission unless
clinically indicated

Routine Undertake Children with

screening investigations normal vital signs

based upon and examination

laboratory tests

i, Sp | @

History and Do not undertake

Examination laboratory
investigations

recommended
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in a pediatric emergency department.

When should we consider
laboratory tests?

‘ Do not obtain screening laboratory tests in the medical clearance process of
paediatric patients who require inpatient psychiatric admission unless
clinically indicated

*

Presumed medical cause S A Potentially toxic

of symptoms suspected T2 SN ingestion

nrel medi IO .
Unre at.ed edical Evaluation of sexual abuse
complaint

Severe traumatic injury Monitoring of
from self-harm (e.g., intoxication with alcohol

laceration, hanging) or illicit substances
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Variations in Medical Clearance
Testing for Mental Health Emergency
Department Visits

Chris A Rees, MD, MPH,' Matt Hall, PhD,” Sriram Ramgopal, MD,” Oluwakemi Badaki-Makun, MD, PhD.*
Mohamed Eltorki, MBChB, MSc.” Pradip P. Chaudhari, MD.® Frank Gonzalez, MD.® Timothy T. Phamduy, D0,
Daniel J Shapiro, MD, MPH.® Kelly R. Bergmann, DO Mark I. Neuman, MD, MPH'?

BACKGROUND AND 0BJECTIVES: There are recommendations against routine medical clearance testing
for children evaluated in the emergency department (ED) for mental health concerns. Our
objective was to determine variation, factors, and costs associated with medical clearance
testing during ED encounters for mental health concerns.

merhons: We conducted a cross-sectional study of ED encounters among children aged 5 to
18 years who presented to 35 US children’s hospitals for mental health concerns (2016-
2023). We determined the prevalence of medical clearance testing defined as any electrocar-
diogram, complete blood count, serum chemistry, urine or serum drug screening, urine
pregnancy, urinalysis, COVID-19, or thyroeid function testing. We used generalized estimating
equations to identify patient and hospital factors associated with medical clearance testing.
Costs for medical clearance evaluation were estimated from billed charges.

RESULTS: Among 604 869 ED encounters, 56.9% had at least 1 medical clearance test conducted.
Medical clearance testing varied substantially by hospital (range: 33.5% to 85.3% of ED
encounters). Compared with encounters resulting in ED discharge, admission to a psychiatric
unit at the same facility (aOR, 30.73; 95% CI, 21.73-43.47) and transfer to a psychiatric facility
(aOR, 5.64; 95% CI, 4.01-7.92) were associated with greater odds of medical clearance testing.
Medical clearance testing cost a total of $25 187 999 per year across the included hospitals.
concLusions: More than half of ED encounters for children with mental health concerns involved
medical clearance testing and such practices varied across hospitals. Medical clearance testing
in ED encounters for mental health-related concerns resulted in substantial and potentially

unnecessary costs. G’ @ PATHWAYS4KIDS
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Setting

* Nicklaus Children’s Hospital is a large freestanding children’s hospital with a dedicated 40-bed
inpatient psychiatric unit.

* The ED sees approximately 100,000 patients annually.

* In 2023, a total of 1,419 patients presenting with mental health concerns required admission, which
increased in 2024 to 1,718
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Inpatient Psychiatry Admissions by Month
2019-2025

250

200

150

100

50

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
——2019 —e—2020 —e—2021 —e—2022 ——2023 =—e—2024 =—e=—2025 =

PATHWAYS4KIDS



Improving value for the care of mental health @ Nicklaus Children’s
conditions in a pediatric emergency department. Health System

100-Day Workout

* In 2022, our health system, looking to address budgetary challenges, partnered with an external
consultant, Caldwell Butler. This firm has developed a powerful tool , the “100-Day Workout” that
integrates Lean Six Sigma methodology to achieve rapid gains in hospital performance. The workout
established a structure based on five characteristics:

Focus: identification and prioritization of process to improve

Speed: in use of data for goal setting and to create department-level action plans

Inter-departmental collaboration: work between departments in the care continuum

Accountability: identify specific leader responsible for actions

Return of investment: bottom line results tracking
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During one of the workouts, a multidisciplinary team including clinician and nursing leaders identified

gaps and opportunities to reduce cost and improve care of patients presenting to the emergency
department with mental health concerns.

The team named the workout “Game Changer”
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Improving value for the care of mental health @ Nicklaus Children’s
conditions in a pediatric emergency department. Health System

Aim: to reduce low value care on patients presenting to the ED requiring admission to the psychiatry
unit.

Primary goal: to decrease the use of routine laboratory tests by 25% within 100 days of
iImplementing a new evidence-based clinical pathway.

Secondary goal: to quantify the associated financial impact, comparing baseline utilization and costs
to post-intervention metrics.

We used Lean Six Sigma methodology and implemented a new evidence-based pathway and order
set.

PATHWAYS4KIDS
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Define

+ Before our pathway was introduced, 96% of the patients who presented with a mental health chief
complaint had routine laboratory tests obtained regardless of their history or physical exam findings
to be medically cleared for admission to inpatient psychiatry

* Routine medical clearance testing included CBC, basic metabolic panel, TSH, CPK,EKG, u/a, urine
drug screen, and UPT (if indicated)

» Patients who transferred to a psychiatric facility outside of our institution were excluded from this
study, as other institutions in the region still require routine laboratory testing for medical clearance.
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Improving value for the care of mental health
conditions in a pediatric emergency department.

100-Day Workout- 5-Why Analyze

5-Why Analysis
Root Cause
Recurrence

Children who are healthy and require admission to psychiatry are spending time in the emergency room waiting for unnecessary laboratory screening EKG

Problem:
Why 1 Why 2 Why 3 Why 4
Prevention
Because a group of
n . subject matter experts
B dical cl Because there is no Because there is no hasjnot Metto dis'iuss
ﬁlcba;zemrgzs ‘f\:v; :Iav;aange standard work in place for established criteria at NCH which patients require Lack of Develop a
Y e children who require —> for inpatient psychiatry —> P quir standardization guideline
been done for these patients admission to psychiat dmissions laboratory workup prior
psy! v to admission to inpatient
psychiatry
Ladf of kno\_nledge CChE 5 Because each provider may Eecatlosithers Isa Perceptlen Because there is no standard Lack of Develop a
psychiatry unit needs to admit 5 that every admission needs 5 -
patient order different tests laboratory or EKG performed work in place standardization guideline
— — —
Lack of Develop a
guideline

Because there is no standard
standardization

Because each accepting
facility has different —_ 5
requirements Reiilblace
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Because there is no
established order set for

Because patient may require
transfer to another institution =2 5 "
patients who require transfer
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Improve

Under the guidance of the hospital’s Clinical Effectiveness Program, a multidisciplinary team
developed a standardized medical screening pathway and order set.

Subject matter experts from psychiatry, hospital medicine, and emergency medicine created a
clinical pathway, which was implemented in November 2023.

The clinical pathway was uploaded to the hospital’s intranet for easy access.

PATHWAYS4KIDS
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; Hospital & Clinical Pathways

Where Your Child Matters Most
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Behavioral/Mental Patient meeting
Health Emergency inclusion criteria
requiring inpatient *

psychiatry

evaluation : Medical

Screening and

ED Phase Nicklaus Children’s

Health System

Inclusion Criteria
- Patient presenting with behavioral/mental health

emergency wha may require inpatient psychiatry
- SocialfFamily/PMH
admission
Mansgsmant : History and PE
Exclusion Criteria
Medical Screening and Management « Patient nan-wverbal or with severe developmental

T aclay
¥ R 2 R 2 ¥ ¥

p=ychosis/agitation/ams,
delirium/sz or encephalopathy

Concerns for

Other medical complaintes,
ingest

abnormal VS and/or

SIgns of trauma or seif
harming behavior

Mo or evidence of
sexual assault or rape

findings on PE weithin 120 hr

* Contace Poisen Control Medical causes with exarm,

=
i + CNS abnormalities ( Cerebral hypoxia, stroke,
B ataral, fecl mass, brain abscess, sz, head trauma:

Discuss with
SW/CE for next
recommendations in

EMR)
+ Consider SwW

+ Metabolic disease ( Wilson, Porphyria, Urea
cycle defect)
+ Endocrine disorders (Diabetes, Cushing,

steps in
management

Thyraid disease)
+ Infectious disease (Encephalitis, Sepsis)
+ Vitamin/electralytes disorders ( hypoglycemia,
gl electrolyte disturbance, niacinesthiamine/g12
- CMP, CK, serum deficiency)

P + Medications ( ethanel, drugs withrawal)

New or recent change of psychotropic

medications:
When to neu
syndrame:
© AMS and presence of one of the following:

muscle rigidity, hyperthermia, catatonia or

(pre-screening and
assessment)

Adhdr d manage medical
conditions as indicated

U/A, Urine drug screen

HCG if menarcha or

female =12 yo age

- Acetaminophen and
Aspirin levels

Other labs and studies

Evaluate and
manage injuries

P

as diinically indicated Peuraieptic/antipayenet
{e.g ethanol level) When to suspect serotonin syndrom
- Clonus, autonomic dysfunetion, hyperthers

and AMS after exposure to serotonin agonist

~ +
Manisor and traat patant

based on Poisen Control and
Lexi-tox recommendations

Obtain CBC ,CMP, CK, TSH, Free T4, plus specific

labs/imaging according to each condition

When to consider Head CT:

- Altered mental status

- New onset psychosis

- Concerns for stroke, intracranial mass or
infection

- New facal seizure

- Evidence of trauma

- New onset headache

v

- All patients will need
patient pat neet

medically stable
for psychiatric
admission?,

criteria for Do not sbtain screening lab

tests unless clinically
indicated ar patient
is being
transferred

apatient
Psychiatry

symptomatic patients

- If patient needs transfer to outside
psych facility obtain screening labs: CBC,
CMP, TSH, T4, CK, EKG, UDS, U/A, UPT if
menarcha or female =12 yo age

- Admit
ica

o Med-Surg or ICU as
y indicated

version 1.0 Last Updated 10-17-2023
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Clinical Pathway

| Nicklaus Children’s
Health System

Behavioral/Mental
Health Emergency
requiring inpatient
psychiatry
evaluation : Medical
Screening and
Management

Patient meeting

inclusion criteria

v

= Vital Signs as per nursing
protocol

* Social/Family/PhMH

# History and PE

v

ED Phase

Nicklaus Children’s
Health System

Inclusion Criteria
= Patient presenting with behavioralrmental health

emeargency who may require inpatient psychiatry
admission

Medical Screening and Management

\J

Exclusion Criteria

Patient non-verbal or with severe developmental
delay

Concerns for
ingestion/intaxication

v

v

v v

T

Concerns for acute
paychosis/agitation/ AMSES
delirium/sz or encephalopathy

Signs of trauma or self
harming behavior

Other medical complaints,
apnormal Vs andsor
findings on PE

Hio or evidence of
FENUA] AESAUIL OF FapE
welthin 120 hr

I L
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? Clinical Pathway

v

= Contact Polson Control
{Document name of
poison control
persannel, arnd
recommendations in
ErAR)

» Consider SW
(pre-screening and
AS5ESSMEnt)

Obtain
* EKG
« CMP, CK, serum
asmlality

Ui, Urine drug screen

HCG if menarcha or

female =12 yo age

Acetamincphen and

Aspirin levels

Other labs and studies

as clinically indicated

&g ethanal level)

v

v

Medical causes with examples
+« CNE abnormalities { Cerebral hypoxia, stroke,
mass, brain abscess, sz, head trauma)
+ Metabolic disease { Wilson, Porphyria. Urea
cycle defect)
+ Endocring disorders (Diabetes, Cushing,
Thyrowd disease)
+ Infactious disease (Encephalitis, Sepsis)
= Vitaminfelectralytes disarders | hypoglycemia,
electrolyte disturbance, niacinefthiamine/812
daficiancy)
+ Medications { ethanal, drugs withrawal)
» Mew or recent change of psychotropie
madications;
When to suspect neurcleptic malignant
syndrome:
= AME and presence of one of the following:
miuscle rigidity, hyperthermia, catatonia or
autonomic instability after recent use of
n@ureleptic/antipsychatic
When to suspect serotonin syndrome:
+ Clonus, autonomic dysfunction, hyperthermia
and AMS after exposure Lo Serotonin agonist

| Nicklaus Children’s
Health System

J

Discuss with

SW/CE for next
steps in
management

v

Evaluate and
manage injuries

Address and manage medical
conditions as indicated

v

Monitor and treat patiant
based on Poison Control and
Lexi-tox  recomimendations

Obtain CBC .CMP, CK, TSH, Free T4, plus specific
labsfimaging according to each condition
When to consider Head CT:

= Alvered mental status

+ New onset psychosis

= Concerns for stroke, intracranial mass or

infection

= Mew focal seizure

= Evidence of trauma

= Mew onset headache
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Nicklaus Children’s
Health System

I=
patient
medically stable
for psychiatric
admission?

Does
patient meet
criteria for
NECH Inpatient
Psychiatry
Unit ?

= All patients will nesd
uUDSs and UPT {(meanarcha
or feamale > 12 yo age)

= Cowid test (1D now) for
symptomatic patients

= If patient needs transfer to outside

psych facility obtain screening labs: CBC,
CMP, T5H, T4, CK, EKG, UDS, WA, UPTIr
menarcha or female =12 yo age

= Admit to Med-Surg or ICU as
clinically indicated

Do not abtain scresning lab
tests unless clinically
indicated or patient
is being
transferred
out

Version 1.0 Last Updated 10-17-2023

Psychiatry Unit Admission Criteria
Inclusion Exclusion
Ages 4-17 years old 12 years old and above
Pregnancy

Suicidal with intent, active plan or recent suicide
attempt
Able to participate in individual or group therapy
Psychiatrist on call contacted and agreed with
admission
Stable vital signs, afebrile
Alert, awake oriented
Able to tolerate diet
Mo signs of intoxication
Mo active seizures
Mo respiratory distress
Meurological exam at baseline
Baseline EKG (if obtained)

Acute medical comorbidities
Meurodewvelopmental delay and unable to perform
activities of daily living
Law enforcement involvement
Primary diagnosis of substance abuse
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. Nicklaus Children’s
? Clinical Pathway @ { Health System

Medically Stable Criteria for Psychiatric Admission (all of the following):

Vital signs stable, including afebrile

Awake, Alert, Oriented and follows commands

No signs of intoxication

Able to eat and tolerate diet - No vomiting

Neurological exam at baseline including ambulation

No active seizures

No respiratory distress

Physical trauma and/or open wounds treated

If EKG obtained: at baseline for patient (psychotropic medications may cause abnormalities)

If LFT obtained : normal or trending down (if inpatient)

If CK obtained and patient admitted to NCH: asymptomatic, no dehydration, tolerating oral intake, no histary of recent (within 72hr) synthetic
marijuana use. No evidence of AKI . If CK over 5000 U/L should be trending down before transfer.
+ For intoxications/ingestions refer to Lexicomp and Poison Control recommendations

# ® # & & % # & & #® @
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Improving value for the care of mental health
conditions in a pediatric emergency department.

100 day-workout

A total of 3171 patients met inclusion criteria.

* Pre-intervention period (Jan-Nov 2023): 942 psychiatric, with 96.4% undergoing routine CBC and
95.6% receiving EKG.

* During the post-implementation period (Dec 2023- June 2025), 2,229 patients were admitted to
psychiatry.

+ Of those patients, 22.9% (n=511) had routine CBC and 18.6% (n=416) had EKG.
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Monthly number of ECG

|niteneention
Implimented

b

Nicklaus Children’s
Health System
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Monthly number of CBC

200

180

160

140 Intervention
Implimented
120
100 /
M

"

G0

40

20

o b [~ [ b =z o = - I = = I z o - I = = 1
f ¢ § ¥ FF OEF E 8 F R OEOEOF G s EF 8§ 2 5 % P OEOFO¥OFOS —
; : 3 : ; : : - : i ; ; 2
ooy B o5 & o® o ow o8 op o 22 o 0B & B O g B 2 g 8 L B OB 5 G o —
e —
N
e M edian Average omms-ls —e—3c 25 25 1s 1s —

PATHWAYS4KIDS



Improving value for the care of mental health Nicklaus Children’s
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Results

Special cause variation (8 or more points below the centerline) was reached in both ECG and CBC
charts, followed by a marked decrease in both tests after implementation of the clinical pathway.

A new centerline was established for both CBC and EKG.
* Results were sustained after the intervention.

» All subsequent data points fall within the control limits and show no further patterns indicative of
special cause variation, reflecting a stable and controlled process.

PATHWAYS4KIDS



Improving value for the care of mental health @ Nicklaus Children’s
conditions in a pediatric emergency department. Health System

Results

» The total cost per case associated with admission to psychiatry went down by 11% to $10,874. Cost

of hospitalization per case was $4,001 in the pre-implementation period and $3,550 in the post-
implementation period.

* No patients were transferred from inpatient psychiatry to a medical-surgical unit in the pre- or post-
implementation period.

» During this period, there was no difference in the number of transfers from psychiatry to the medical

care units. This served as a balancing measure, suggesting that the intervention did not affect the
rate of medical escalation.

PATHWAYS4KIDS



Improving value for the care of mental health condititw Nicklaus Children’s
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Discussion

* We conducted a quality improvement project “Game Changer”, which employed a novel combination

of QI methodologies, highlighted by the design and implementation of a clinical pathway completed
within 100 days.

« This initiative improved healthcare value for pediatric patients with mental health conditions admitted
to the inpatient psychiatric unit.

» Other psychiatry facilities in the area still require “medical clearance labs”

» The approach could be replicated at other institutions in the region, and future studies may
incorporate patient satisfaction.
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