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Abstract

Objective: The number of children cared for in emergency departments (EDs) with
medical complexity continues to rise. We sought to identify the concordance between
2 commonly used criteria of medical complexity among children presenting to a
statewide sample of EDs.

Methods: We conducted a retrospective cross-sectional study of children presenting
to a statewide sample of lllinois EDs between 2016 and 2021. We classified patients
as having medical complexity when using 2 definitions (>1 pediatric Complex Chronic
Condition [CCC] or complex chronic disease using the Pediatric Medical Complexity
Algorithm [PMCA]) and compared their overlap and clinical outcomes.

Results: Of 6,550,296 pediatric ED encounters, CCC criteria and PMCA criteria
were met in 217,609 (3.3%) and 175,708 (2.7%) encounters, respectively. Among
patients with complexity, 100,015 (34.1%) met both criteria, with moderate agreement
(x = 0.49). Children with complexity by CCC had similar rates of presentation to a
pediatric hospital (16.3% vs 14.8%), admission (28.5% vs 33.7%), ICU stay (10.0% vs
10.1%), and in-hospital mortality (0.5% vs 0.5%) compared to children with complexity
by PMCA. The most common visit diagnoses for children with CCCs were related to
sickle cell disease with crisis (3.9%), abdominal pain (3.6%), and non-specific chest pain
(2.7%). The most common diagnoses by PMCA were related to depressive disorders
(4.9%), sickle cell disease with crisis (4.8%), and seizures (3.2%).

Conclusions and Relevance: The CCC and PMCA criteria of multisystem complexity
identified different populations, with moderate agreement. Careful selection of oper-
ational definitions is required for proper application and interpretation in clinical and

health services research.
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1 | INTRODUCTION

1.1 | Background

Children with medical complexity represent a small but growing pro-
portion of patients cared for in the acute care setting.2 These children
are defined as having “multiple significant chronic health problems
involving multiple organ systems, which result in functional limita-
tions, high health care needs or utilization, and often requires need
for, or use of, medical technology.”* Children with medical complex-
ity have a high use of the emergency department (ED), and such
encounters result in longer lengths of stay, higher resource use, and
more frequent hospitalizations compared to children without these
conditions.>?

The management of medically complex children remains a challenge
for ED clinicians.1%-2 The number of children with medical complexity
cared for in hospitals continues to increase.? One systematic review
evaluating the role of specialized ambulatory clinics in preventing
unnecessary ED encounters for medically complex children had to rec-
oncile varying criteria of pediatric medical complexity among the 16
included studies.'® These differences in criteria make it challenging to
interpret research about these children.

Two common classification criteria that are in wide use are the
Complex Chronic Conditions (CCC)** and the Pediatric Medical Com-
plexity Algorithm (PMCA).?> Both are diagnosis-based classifications
of organ system involvement that are publicly available and versatile
to apply toward administrative data sets. Other criteria for determin-
ing medical complexity in children using administrative data are either
proprietary® or are not pediatric specific.!” These criteria vary in
significant ways: CCC, for example, does not include mental and behav-
joral health conditions, whereas PMCA does. Furthermore, CCC has
a dedicated process to identify children with technology dependence,
whereas PMCA includes categories for the complexity of a patient’s
condition-based involvement of >2 body systems, progressivity, or
malignancy.

Most research evaluating the care of medically complex chil-
dren has been limited to the care within tertiary care pediatric

25,68918-20 | ess js known about the care of medically com-

hospitals.
plex children in non-pediatric hospitals.®22 Although pediatric EDs
encounter a higher proportion of children with medical complexity
than general EDs, general EDs continue to care for a greater number
of medically complex children.?2 Given the considerable health care
requirements of these children, greater familiarity with the unique
challenges in caring for these children is essential for the general ED

clinician.23

1.2 | Goals of this investigation
We sought to identify the concordance between 2 commonly used cri-
teria of medical complexity among children presenting to a statewide

sample of EDs.

The Bottom Line

Children with medical complexities are an increasing pop-
ulation seen in the emergency department (ED), and it is
important to be able to identify these patients quickly to
meet their medical needs. This manuscript evaluates 2 crite-
ria to determine the extent of illness in these patients as used
in non-tertiary EDs. This is important because most research
has been donein large tertiary care centers but more of these

patients will come to non-tertiary EDs.

2 | METHODS

2.1 | Study design, setting, and selection of
participants

We performed a multicenter cross-sectional study of general and
pediatric ED encounters using data from 194 lllinois hospitals (approx-
imately 90% of hospitals in the state)2* between 2016 and 2021 using
COMPdata Informatics. COMPdata is an administrative database asso-
ciated with the lllinois Health and Hospital Association that includes
non-federal community, academic, and tertiary care sites within the
state.2> As the association is data collection agency for the lllinois
Department of Public Health, submissions are required to be >98%
error free. To construct the database, each facility’s billing vendor sub-
mits a data file. COMPdata applies edits to the submission and audits
these data. Additionally, each facility can manually correct data on the
error correction screen or resubmit the file to correct any errors in
their data. At the close of each quarter, additional quality checks are
done before the release of the downloadable data set. We included all
encounters for patients <21 years with an associated ED encounter,
which were defined and identified using claim revenue codes (0450-
0459 for ED; 0680-0689 for trauma responses). We did not apply
exclusions. This investigation was approved by our institutional review
board.

2.2 | Measurements

We used the following demographics: age, sex, race/ethnicity, and
insurance status. We considered race as a composite variable with eth-
nicity, classified as follows: White non-Hispanic, Black non-Hispanic,
Hispanic/Latino, all others, or missing.262 Insurance status was clas-
sified as public, private, other, or unknown. We identified encounters
transferred to the ED from another hospital. We calculated the cen-
troid distance from each encounter’s home postal code to the ED
in kilometers (km) and categorized this variable into distances of O
to <5 km (about 3 miles), 5 to <10 km (about 6 miles), 10 to <20 km
(about 12 miles) and >20 km. From each patient’s home postal code,
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TABLE 1 Studied criteria.

Criteria Complex Chronic Condition

Core definition

Condition that “can be reasonably expected to last at

WILEY->*

Chronic complex criteria of Pediatric Medical
Complexity Algorithm?

One of the following

least 12 months (unless death intervenes) and to 1. Asignificant chronic condition in 2 or more body
involve either different organ systems or 1 organ systems
system severe enough to require specialty pediatric 2. Aprogressive condition that is associated with

care and probably some period of hospitalization in

atertiary care center.”

Description
classification based on all diagnoses

Mental health inclusion No

Categories

congenital/genetic, and neonatal).

Two non-mutually exclusive categories: technology

dependence and transplant

Reference Feudtner et al. (2014)4

Diagnosis and procedure ICD-10-CM based

Ten mutually exclusive categories: (heuromuscular,
cardiovascular, respiratory, renal, gastrointestinal,
hematology/immunology, metabolic, malignancy,

deteriorating health with a decreased life expectancy
in adulthood

3. Associated with continuous dependence on
technology lasting for at least 6 months

4. A metastatic or progressive malignancies that affect
life function, (excluding those in remission for >5
years)

Classified using ICD-10-CM diagnosis codes into 18 types

Yes

Craniofacial, dermatologic, endocrine, hematologic,
genitourinary, genetic, gastrointestinal, immunological,
behavioral, metabolic, musculoskeletal, pulmonary,
renal, ophthalmologic, otologic, and cardiac.

Patients with chronic disease can be additionally
classified as having “progressive” and “non-progressive”
disease

Simon et al (2018)*°

Abbreviation: ICD-10-CM, International Classification of Disease, Tenth Revision, Clinical Modification.
aAdapted for the present study. As described by Simon et al., Pediatric Medical Complexity Algorithm criteria are recommended to incorporate multiple years

of inpatient and outpatient data sources.

we identified the Child Opportunity Index 2.0 (COI), which uses 29
neighborhood-level indicators to construct a 5-tiered composite score
ranging from very high to very low.28 We determined if the encounter
occurred at a pediatric hospital.

We classified primary diagnoses using Pediatric Clinical Classifi-
cation System, which separates International Classification of Diseases,
Tenth Revision (ICD-10) codes into pediatric-specific, mutually exclusive
categories.2? We used Current Procedural Terminology (CPT) codes
to classify encounter acuity as low (CPT 99281 and 99282), medium
(CPT 99283), and high (CPT 99284 and 99285) and to identify diag-
nostic testing performed. Laboratory tests included complete blood
count, blood culture, liver/electrolyte testing, urinalysis, and urine cul-
ture. Diagnostic imaging included computerized tomography of the
head, magnetic resonance imaging of the head, abdominal ultrasound,
abdominal radiography, chest radiography, and echocardiography. Clin-
ical testing included lumbar puncture, electroencephalogram, and
electrocardiogram. The COMPdata data set does not differentiate
between diagnostic testing performed during the ED encounter or
later during the hospitalization. We evaluated for the following disposi-
tions: admission, transfer to another facility, hospital length of stay, and
in-hospital mortality.

2.3 | Outcomes
Our outcome of interest was medical complexity. We compared 2
classification criteria: CCC and the complex chronic disease definition

of PMCA (Table 1). There were 29 available diagnosis code positions
for each encounter. We used all the available diagnoses for encounter
classification. The CCC, characterized by Feudtner et al is a criteria
which identifies diagnoses that are expected to last at least 12 months
orincrease the risk of hospitalization in a tertiary care hospital.'* Diag-
nosis codes may be grouped into 1 of 10 mutually exclusive categories
by relevant ICD-10 codes. Each code may additionally be associated
with the categories of technology dependence, transplant, or both.

The PMCA classifies each diagnosis code into 1 of 18 mutually
exclusive body system categories, with an additional measure of pro-
gressivity. We used the “least conservative” PMCA criteria.3® The
assignment of PMCA categories typically requires longitudinal data for
3 years.®> However, as COMPdata has only encounter-level data, we
limited our classification to diagnoses present on each ED visit alone
on the basis of our prior work among children admitted to children’s
hospitals suggesting that including longitudinal data resulted in only
a marginal increase in the number of identified cases (approximately
5%).31

2.4 | Data analyses

After categorizing patients, we calculated Cohen'’s kappa (k) to assess
the agreement between the CCC and complex chronic disease PMCA
criteria. We interpreted « results as follows: >0.8 as almost perfect
agreement, 0.61 to 0.79 as substantial, 0.41 to 0.60 as moderate, 0.21
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to 0.40 as fair, and 0 to 0.20 as slight agreement.32 We reported the
most common diagnoses within each subgroup. We did not perform
statistical tests of difference due to overlapping subgroups. We cal-
culated the Cohen’s x between CCC and PMCA when the criteria for
complexity with CCC ranged from >1 to >4 CCCs. We described the
demographic and treatment characteristics of increased counts of CCC
and within the 12 categories of CCCs. Among encounters witha CCC or
a complex chronic condition of the PMCA criteria, we compared char-
acteristics among children treated at pediatric versus non-pediatric
hospitals. We evaluated demographic and treatment characteristics
of complexity in mutually exclusive categories. As a post hoc analysis,
to evaluate whether our findings may have been affected by changes
in ED care related to the COVID-19 pandemic,40 we characterized
encounters of children with complexity over time in mutually exclu-
sive subgroups. Analyses were performed using the pccc (v1.0.5)33
and psych (v2.1.9)%* packages in R, version 4.1.2 (R Foundation for

Statistical Computing, Vienna, Austria).

3 | RESULTS

3.1 | Inclusion

We identified 6,550,296 pediatric encounters during the study years.
The median age was 9 years (interquartile range, 3-16), with a female
predominance (51%; Table 2). Almost two thirds of encounters were
from children within 10 km of the hospital. Only 5.0% of encounters
were at a pediatric hospital.

CCCs. Overall, 217,609 (3.3%) encounters had >1 CCC, 61,397
(0.9%) had >2 CCCs, 23,100 (0.4%) had >3 CCCs, and 9,087 (0.1%)
had >4 CCCs. Among encounters with >1 CCC, the most common
qualifying diagnoses were gastrointestinal disease (49,669, or 22.8%),
technology dependence (45,878, 21.1%), and cardiovascular disease
(44,532, 20.5%). Of the 217,609 children with >1 CCC, a higher
proportion were seen at pediatric hospitals (16.3%) compared to
patients without complexity. Compared to children without complex-
ity, patients with complexity by CCC criteria more frequently lived
further from the hospital. These children had a similar racial and eth-
nic distribution, payor status, and COI status compared to patients
without complexity. Compared to children without medical complex-
ity, children with CCCs were more frequently admitted (28.5% vs
2.3%), transferred (3.7% vs 1.5%), required care in an ICU (10.0% vs
0.4%), and had higher in-hospital mortality (0.5% vs < 0.1%; Table 3).
They additionally had more diagnostic testing performed for all studied
tests compared to children without medical complexity. Hospitaliza-
tion, transfer, ICU admission, and mortality increased with more CCCs
(Tables S1 and S2). Children treated at pediatric hospitals more fre-
quently had a greater number of CCCs and had longer lengths of stay
but a similar proportion of in-hospital mortality compared to children
with CCCs treated in a non-pediatric hospital (Table S3).

PMCA. When using the PMCA criteria, most children (n = 5,606,029,
85.6%) had non-chronic disease, followed by non-complex chronic dis-
ease (768,559, 11.7%), and complex chronic disease (175,708, 2.7%).

Overall, 14.4% met at least 1 definition of medical complexity by
PMCA. Compared to patients without complexity, children with com-
plex chronic disease were more frequently older, lived further from the
hospital, and more frequently presented to a pediatric hospital (14.8%)
(Table S4). Children with complex chronic disease had a similar distri-
bution of race/ethnicity status, payor status, and COI as those without
medical complexity. Children with complex chronic disease also had
greater rates of hospitalization, transfer, ICU admission, and mor-
tality compared to those without complexity, and diagnostic testing
was greater in this group. The most common qualifying diagnoses for
PMCA among those with complex chronic disease were mental health
(72,351, or 41.2% of the PMCA complex chronic disease encounters),
pulmonary (64,750, 36.9%), and neurologic (47,560, 27.1%). Children
treated at pediatric hospitals more frequently had pulmonary, hemato-
logic and malignancy-related conditions; in contrast, children treated
at non-pediatric hospital had a greater proportion of mental health
conditions (Table S5).

3.2 | Comparison of criteria for medical complexity
Overall, 293,302 (4.5%) of encounters met at least 1 criterion of medi-
cal complexity by having at least 1 CCC or meeting the PMCA criteria of
complex chronic disease (Figure 1). The sample identified by CCC was
larger (217,609 vs 175,708). Among patients with complexity, 34.1%
of children met both CCC and PMCA criteria for complexity. Cohen’s
x between these criteria was 0.49, indicating moderate agreement.
When evaluating differing counts of CCC with PMCA complex chronic
disease, the highest x was with at least 1 CCC, which decreased with
increasing CCCs (x = 0.09 with >4 CCCs).

The most common diagnoses for encounters with children with
CCCs were sickle cell disease with crisis, abdominal pain, non-specific
chest pain, and diabetic ketoacidosis. The most common encounter
reasons for the PMCA criteria were major depressive disorder, sickle
cell disease with crisis, and seizures. Among patients without complex-
ity by either metric, the most common diagnoses were acute upper
respiratory tract infections, superficial injuries, and otitis media.

Evaluated as mutually exclusive subgroups, patients with overlap-
ping CCC and PMCA criteria were most frequently seen in a pediatric
hospital (22.5%), admitted to the hospital (41.3%), admitted to the ICU
(14.4%), and had the highest in-hospital mortality (0.7%; Table Sé).
Our post hoc analysis suggested that encounters with CCC without
PMCA, PMCA without CCC, and CCC with PMCA demonstrated sim-
ilar changes in rates of presentation at the onset of the COVID-19
pandemic, with all declining and subsequently rising again, though not

back to prepandemic levels (Figure S1).

4 | LIMITATIONS

This was a retrospective, cross-sectional study that used administra-
tive data to evaluate criteria of medical complexity and that may be

subject to limitations in coding accuracy. Prior work, for example, has
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TABLE 2 Demographics of the study sample among encounters with complexity, defined as >1 Complex Chronic Conditions (CCC) or Pediatric

Medical Complexity Algorithm (PMCA) complex chronic disease.

N (%) or median [IQR] Al ED encounters >1CCC PMCA chronic complex disease No complexity
N 6,550,296 217,609 175,708 6,256,994
Age, years 93, 16] 13[4, 18] 141[7,18] 913, 16]
Male sex 3,208,637 (49.0) 109,136 (50.2) 86,484 (49.2) 3,064,806 (49.0)
Race/ethnicity
NH White 2,707,398 (41.3) 88,803 (40.8) 74,921 (42.6) 2,580,904 (41.2)
NH Black 1,791,985 (27.4) 65,317 (30.0) 54,565 (31.1) 1,706,621 (27.3)
Hispanic 1,411,647 (21.6) 44,411 (20.4) 31,623 (18.0) 1,355,467 (21.7)
All others 614,576 (9.4) 18,239 (8.4) 13,824 (7.9) 590,534 (9.4)
Missing 24,690 (0.4) 839(0.4) 775(0.4) 23,468 (0.4)
Payor status
Private 2,054,311 (31.4) 79,434 (36.5) 61,563 (35.0) 1,948,174 (31.1)
Public 3,806,590 (58.1) 123,902 (56.9) 103,872(59.1) 3,639,182(58.2)
Other, charity, or self 641,171(9.8) 13,502 (6.2) 9,725(5.5) 622,501 (9.9)
Missing 48,224(0.7) 771(0.4) 548(0.3) 47,137 (0.8)
Distance to hospital
Oto <5km 2,465,878 (37.6) 57,642 (26.5) 49,333(28.1) 2,382,128(38.1)
5to<10km 1,755,508 (26.8) 52,064 (23.9) 40,465 (23.0) 1,685,246 (26.9)
10to <20 km 1,392,618 (21.3) 52,208 (24.0) 41,880 (23.8) 1,323,462 (21.2)
>20km 924144 (14.1) 55,297 (25.4) 43,629 (24.8) 854,597 (13.7)
Missing 12,148(0.2) 398(0.2) 401(0.2) 11,561(0.2)
Child Opportunity Index
Very high 706,037 (10.8) 29,608 (13.6) 23,553 (13.4) 666,570 (10.7)
High 1,014,814 (15.5) 37,374 (17.2) 29,370 (16.7) 964,899 (15.4)
Moderate 1,329,282 (20.3) 40,025 (18.4) 31,902 (18.2) 1,274,189 (20.4)
Low 1,624,835 (24.8) 47,478 (21.8) 40,811(23.2) 1,558,298 (24.9)
Very low 1,862,131(28.4) 62,680 (28.8) 49,636 (28.2) 1,780,488 (28.5)
Missing 13,197 (0.2) 444(0.2) 436(0.2) 12,550(0.2)
Pediatric hospital status 329,310(5.0) 35,521 (16.3) 26,088 (14.8) 290,249 (4.6)

Note: Sex unavailable for 342 encounters (<0.01).

Abbreviations: ED, emergency department; IQR, interquartile range; Km, kilometers; NH, non-Hispanic.

suggested that ED coding may have variable accuracy when compar-
ing clinical and administrative data sources.> This limitation extends
to other research using diagnosis-code based coding to identify chil-
dren with medical complexity. The CCC and PMCA may inadequately
or inaccurately capture the lived experience of medically complex chil-
dren, which a more thorough evaluation of physical needs or functional
capacity might reveal. We had to modify our definition of PMCA to be
limited only to encounter-level data. However, in our prior work, we
demonstrated that the incorporation of longitudinal data resulted in
only a small (~5%) increase in cases.>! We were unable to separate
diagnostic testing performed in the ED from those performed during
hospitalization. Our findings with respect to ICU may be confounded by
regulations within hospitals mandating the use of the ICU for patients
with specific forms of technology dependence or diagnoses.

5 | DISCUSSION

We evaluated overlap and resource use of children presenting to
Illinois EDs with complexity using 2 classification criteria. Children
with complexity constituted a small proportion (approximately 3%) of
pediatric ED encounters. CCC identified a slightly larger sample, and
moderate concordance (x = 0.49) was seen between the criteria. Chil-
dren with complexity had greater resource use compared to those
not meeting these criteria, with the greatest identified among those
meeting both criteria.

Though the definitions for medical complexity that were studied are
constant, their comparison across different settings may suggest dif-
fering rates of overlap based on site of care. Different types of patients
may exist within a geographic area or present to the ED compared to
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TABLE 3 Treatment factors of the study sample among encounters with complexity, defined as >1 Complex Chronic Condition (CCC) or
Pediatric Medical Complexity Algorithm (PMCA) complex chronic disease.

N (%) All ED encounters >1CCC PMCA chronic complex disease No complexity
N 6,550,296 217,609 175,708 6,256,994
Admission 222,129 (3.4) 62,121 (28.5) 59,165 (33.7) 142,100 (2.3)
Transfer 107,189 (1.6) 8,088 (3.7) 10,843 (6.2) 92,746 (1.5)
ICU admission 48,976 (0.7) 21,746 (10.0) 17,670(10.1) 24,000 (0.4)
Length of stay, days 1[1,1] 1[1,3] 2[1,3] 1[1,1]
In-hospital mortality 3125 (<0.1) 1040 (0.5) 799 (0.5) 2033 (<0.1)
ED billing
Low 1,350,642 (20.6) 13,252(6.1) 9794 (5.6) 1,331,973(21.3)
Medium 3,030,760 (46.3) 45,767 (21.0) 34,381 (19.6) 2,966,995 (47.4)
High 1,983,199 (30.3) 95,266 (43.8) 71,565 (40.7) 1,853,846 (29.6)
Laboratory testing
CBC 1,199,691 (18.3) 80,631 (37.1) 60,252 (34.3) 1,092,015 (17.5)
Blood culture 132,827 (2.0) 14,894 (6.8) 11,114 (6.3) 116,215 (1.9)
Electrolytes or liver function testing 1,153,050 (17.6) 78,288 (36.0) 57,720(32.9) 1,047,672 (16.7)
Urinalysis 1,099,109 (16.8) 47,848 (22.0) 34,415 (19.6) 1,033,960 (16.5)
Urine culture 342,210(5.2) 14,567 (6.7) 10,354 (5.9) 323,553(5.2)
Diagnostic imaging
CT head 225,959 (3.4) 10,818 (5.0) 7654 (4.4) 211,108 (3.4)
MRI head 10,668 (0.2) 2795(1.3) 1774(1.0) 7336 (0.1)
Abdominal ultrasound 105,425 (1.6) 5787(2.7) 2899 (1.6) 98,549 (1.6)
Abdominal radiograph 105,748 (1.6) 7650 (3.5) 4039 (2.3) 96,971 (1.5)
Chest radiograph 488,236 (7.5) 27,618 (12.7) 16,864 (9.6) 454,822 (7.3)
Echocardiograph 6394 (0.1) 2096 (1.0) 1099 (0.6) 4029 (0.1)
Clinical testing
Lumbar puncture 4177 (0.1) 253(0.1) 172(0.1) 3831(0.1)
EEG 4662 (0.1) 828 (0.4) 774(0.4) 3488(0.1)
ECG 346,154 (5.3) 34,730(16.0) 18,220(10.4) 302,283 (4.8)

Abbreviations: CT, computerized tomography; ED, emergency department; EEG, electroencephalogram; MRI, magnetic resonance imaging.

those admitted to the hospital or require treatment in an ICU. Our
findings in comparing the extent of overlap between the CCC and
PMCA for the identification of children with complexity are consistent
with recent work performed to compare these criteria among differ-
ing patient samples.3%36¢:37 The greatest agreement was between >1
CCC and PMCA criteria (as reflected in both the x and in ED treatment
characteristics), but definitions for medical complexity vary widely. The
overlap among these criteria among children presenting to a pediatric
ICU was substantially higher in 1 multicenter study.>” Our estimate
of children with medical complexity is smaller than that reported in a
3-state study, which estimated that >10% of children had met the com-
plex chronic disease definitions of PMCA and/or had at least 1 CCC.3¢
Presumably this difference may be because of care-seeking patterns
for patients. However, our estimate with respect to CCCs corroborates
a study performed with the National Emergency Department Sam-
ple, which reported that approximately 2% of children in community
EDs had at least 1 CCC.?2 Our findings with PMCA corroborate the

number of children reported to have a complex chronic disease (3%)
and a non-complex chronic disease (9%) who receive primary care and
are covered by a US commercial insurance payor.3¢ We also identify
parallels with prior work comparing these 2 criteria among children
admitted to a pediatric hospital. In that study, among 402,811 chil-
dren meeting the PMCA criteria and 157,725 with >2 CCCs, 140,045
(33.3%) met both, resulting in a Cohen’s x of 0.43.31 The present
investigation of pediatric medical complexity among ED encounters
from primarily non-pediatric settings corroborates these findings. Both
types of patients with medical complexity more frequently presented
to pediatric hospitals, were more frequently admitted to the hospital,
had longer lengths of stay, underwent more diagnostic testing, and had
higher in-hospital mortality compared to the baseline population.
Some of our observed findings relate to important differences
between criteria. Although the conceptual framework for medical com-
plexity upon which PMCA is based includes continuous technology
dependence, it is not operationalized in the current definition. PMCA
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FIGURE 1

PMCA
95 %

Extent of overlap between complexity criteria, as defined by (A) >1 Complex Chronic Condition (CCC) (B) >2 CCCs, (C) >3 CCCs,

and (D) >4 CCCs and complex chronic disease as defined by the Pediatric Medical Complexity Algorithm (PMCA).

includes a category for behavioral disorders, which is not present in the
CCC; the most common diagnosis identified in patients solely with this
criterion was for depressive disorders.

Our findings carry implications for further research of children with
complexity in the ED. For example, researchers who wish to evalu-
ate mental health disorders may gain greater benefit from using the
PMCA. Patients meeting both CCC and PMCA criteria appear to have
higher proportions of encounters with hospitalization, ICU admission,
and in-hospital mortality than patients meeting only 1 of these criteria.
However, it is important to note that some measures of resource use,
such as ICU use, may be limited in their ability to identify patients with
worsened disease acuity given that some patient-level characteristics
(such as chronic ventilator use) may require ICU admission based on
institutional practices regardless of severity of illness.

For the ED clinician, the specific differences within between the def-
initions likely carries less weight. An awareness of the frequency with
which they present may specifically have import from the standpoint
of pediatric readiness. For example, we found that among patients with
medical complexity, those with metabolic disorders by the CCC crite-
ria presented more frequently in non-pediatric hospitals compared to
pediatric hospitals. Mental health disorders occurred more frequently
among non-pediatric hospitals when using the PMCA criteria. Prior
work has demonstrated that hospitals with greater pediatric readi-
ness have lower mortality,3? which is particularly relevant for medically
complex children. Our findings with respect to care use have implica-

tions for prioritizing pediatric readiness among these hospitals. One

cross-sectional analysis reported that while nearly all US children could

travel to an ED within 30 minutes, only one third of children could
travel to a hospital that met essential pediatric readiness requirements
(defined as a weighted pediatric readiness score of 100) in this time.**

In this cross-sectional study of children evaluated in a statewide
data set of EDs, we identified that the PMCA and CCC criteria for
complexity identified different samples of patients, with moderate
agreement between classification criteria. Each identified a distinct
population of children, though with similar proportions having hos-
pital admission, ICU admission, and in-hospital mortality. Our finding
highlights the need to evaluate care-seeking patterns of children with
medical complexity to non-pediatric hospitals, where most of these
children obtain care.
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