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Identifying and Classifying Children With Chronic Conditions Using
Administrative Data With the Clinical Risk Group Classification System

John M. Neff, MD; Virginia L. Sharp, MA; John Muldoon, MHA; Jeff Graham, MD;
Jean Popalisky, RN; James C. Gay, MD

Objective.—To identify and categorize children with chronic health conditions using administrative data.
Methods.—The Clinical Risk Groups (CRGs) system is used to classify children, aged 0–18 years, in a mid-sized

health plan into mutually exclusive categories and severity groups. Enrollees are categorized into 9 health status groups—
healthy, significant acute, and 7 chronic conditions—and are then stratified by severity. Utilization is examined by
category and severity level based on eligibility and claims files for calendar year 1999. Only children enrolled for at
least 6 months (newborns at least 3 months) are included.

Results.—This analysis of 34 544 children classifies 85.2% as healthy, including 19.6% with no claims; 5.2% with a
significant acute illness; 4.6% with a minor chronic condition; and 4.9% with a moderate to catastrophic chronic
condition. The average number of unique medical care encounters per child increases by chronic condition category
and by severity level. Compared to national prevalence norms for selected conditions, CRGs do well in identifying
patients who have conditions that require interaction with the health care system.

Conclusions.—CRGs are a useful tool for identifying, classifying, and stratifying children with chronic health con-
ditions. Enrollees can be grouped into categories for patient tracking, case management, and utilization.
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Identifying children with special health care needs
(CSHCN) is an essential first step to providing and
evaluating appropriate programs and services for this

important population.1–3 In 1998, the Maternal and Child
Health Bureau (MCHB) developed a broad and inclusive
definition.4 This definition has become the standard for
developing tools for identifying and classifying
CSHCN.1,5–7

Two basic approaches have been proposed for opera-
tionalizing MCHB’s definition of children with special
health care needs: categorical and noncategorical. The cat-
egorical approach identifies children based on their spe-
cific medical condition or defined condition status, where-
as the noncategorical approach identifies children accord-
ing to characteristics associated with having a special
health care need, such as service use, medical needs, or
functional status, independent of a specific diagnosis.
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Each approach has been demonstrated to have value in
specific contexts. The categorical approach generally pro-
vides for more stratification of the population being ana-
lyzed (such as by specific conditions, condition severity,
or number of conditions present). Since the categorical
approach requires diagnostic information, it is most ap-
propriate for classifying individuals and groups of indi-
viduals within health plans or programs that collect di-
agnostic and/or medical billing information for a prede-
fined population. Such organizations can then use this
CSHCN classification for tracking individuals and groups
and for measuring costs and utilization. The noncategor-
ical approach uses various survey tools to identify the
consequences of having a special health care need, such
as limitation in activities and increased medical or service
needs, as reported by parents or caregivers to identify
CSHCN. Because the noncategorical survey tools, by def-
inition, focus on identifying the CSHCN population as a
whole, they are not amenable to stratification and tracking
of individuals and/or subgroups of the CSHCN popula-
tion. No one approach can meet all possible needs for
defining CSHCN in all situations.

Historically, categorical tools for identifying children
and adults with special health needs have been limited to
condition checklists and studies of sentinel conditions.8,9

Such condition lists do not provide for evaluating the se-
verity of individual conditions, comparisons across groups
of conditions of similar severity, or the occurrence of mul-
tiple chronic conditions. The National Association of
Children’s Hospitals and Related Institutions (NACHRI)
developed a diagnosis-based pediatric classification tool
in the early 1990s that included a severity component but
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no means of assessing severity for children with multiple
chronic conditions.10–13

This article describes a new categorical tool, Clinical
Risk Groups (CRGs), for identifying children with special
health care needs and its application in a single health
plan’s pediatric population. The primary objective of this
study is to demonstrate how this classification system can
be used to identify children with special needs and to
stratify them by severity level and chronic health condi-
tion. Potential uses of these stratifications within the
health plan and for more diverse organizations are also
explored.

METHODS

CRGs are a categorical clinical classification system
that uses proprietary computer software to group individ-
uals into mutually exclusive hierarchical categories and to
assign each person to a severity level if he/she has a
chronic health condition. CRGs are an integration of 2
systems, the Episode Grouper developed by 3M Health
Information Systems (3M HIS) and NACHRI’s Classifi-
cation of Congenital and Chronic Health Conditions
(CCCHC).

NACHRI’s CCCHC was developed as an ICD-9-CM
code–based classification system for children.10 The
CCCHC classified pediatric diagnoses as chronic (a con-
dition expected to last at least a year and to have certain
consequences) or nonchronic, based on the presence or
absence of certain predefined ICD-9-CM codes in the
child’s medical encounter records. The chronic condition
codes were further stratified according to 4 severity lev-
els—mild, moderate, major, and extreme. Severity-level
assignments of individuals into one of the 4 severity
groups took into account the severity level of each indi-
vidual diagnosis and disease progression. The pediatric
division chiefs, including numerous pediatric specialists,
of 2 medical schools, the University of Washington and
Vanderbilt University, independently reviewed the specific
codes and severity assignments. In general, the division
chiefs at the 2 institutions agreed on the significant clas-
sifications and levels of severity of the conditions in their
specialty. A medical advisory panel of NACHRI reviewed
the final classification designation.

The CCCHC was tested on a State of Washington Med-
icaid database and combined encounter data from 11 pri-
vate Washington health plans for 1993. Data for over
700 000 children were analyzed and demonstrated a cor-
relation between severity level and charges.10–13

Independently, 3M had been working for several years
to develop an episodic grouper designed for risk adjust-
ment. There were several significant differences between
the classification efforts of 3M and NACHRI. First, the
3M system ranked each individual into a single clinically
defined risk category, whereas the NACHRI CCCHC
placed each individual into a hierarchical severity group
without defining the primary clinical condition. Second,
the 3M system, with a few exceptions, required 2 en-
counters with the same diagnosis in order to classify that
patient with a diagnosis, whereas the CCCHC system gen-

erally required only one encounter. Third, the 3M system
evaluated not just the presence of a specific code for se-
verity designation but also the time between code occur-
rences, age, gender, associated diagnostic and procedure
codes, and numerous other complex relationships. Fourth,
the 3M system was designed to be used at multiple levels
of aggregation, from the full categorization (273 base cat-
egories, 1081 total cells) to Core Health Status Groups (9
base categories, 37 total cells), whereas the CCCHC sim-
ply defined a child’s overall severity level. All of the com-
ponents of the original 3M system were incorporated into
the final combined system, CRGs.

The combined CRG system to be used for both adults
and children was developed and tested jointly over a 4-
year period.14 The developmental effort was an interactive
process, with NACHRI and 3M HIS physicians and an-
alytical staff reviewing multiple sets of test runs and re-
vising clinical specifications. In areas of disagreement, the
3M internist usually deferred to the NACHRI pediatri-
cians in issues concerning children, and visa versa for
adult issues. The 3 test databases used in this combined
testing process were 1) a 2-year claims database from the
state of Washington Medicaid program with approximate-
ly 250 000 noninstitutional recipients, aged 0–64 years; 2)
a 4-year Medicare claims database with approximately
1 250 000 recipients, primarily over age 65; and 3) a 4-
year private sector claims database of adults and their de-
pendents with approximately 250 000 recipients, aged 0–
64 years. Recently, the CRGs have been used to analyze
charges by severity level in the same study population
reported in this study, the Northwest Washington Medical
Bureau.15 All of these evaluations demonstrate a clear cor-
relation of CRG category and severity designation with
charges.

CRGs also have been evaluated in comparison to other
systems with respect to their use for risk adjustment.16 In
a comparative analysis of CRGs with 5 other health status
groupers (Disability Payment System [DPS], Ambulatory
Care Groups—version 3 and 4 [ACGs 3 and 4], Diag-
nostic Cost Groups [DCGs], and Hierarchical Coexisting
Conditions [HCCs]) based on Washington State Medicaid
SSI enrollees (1994–95 and 1992–93) and 2 years of data
on Washington Medicaid non-SSI enrollees (1992–93),
the authors conclude that ‘‘the most recent addition to the
existing ‘family’ of groupers, CRG, generally performs as
well as the other five and so offers another alternative
measure of health status to researchers and payors.’’16

The CRG clinical logic requires 5 distinct analytic
phases to generate an individual’s final patient classifica-
tion14 (Figure 1). In Phase I, each diagnostic and proce-
dure code in the patient’s medical record is evaluated and
used to create the individual’s disease profile and history
of medical interventions. Each disease is classified into
one of 533 Episode Diagnostic Categories (EDCs), and
these, in turn, are grouped into 31 hierarchically ordered
Major Diagnostic Categories (MDCs). Each MDC repre-
sents either a single organ system (such as respiratory,
digestive, etc) or a major disease category (such as ma-
lignancies, trauma, and infectious diseases). Each EDC is
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Figure 1. Outline of CRG Clinical Logic.

assigned to one of 6 groups: dominant chronic (60 EDCs),
moderate chronic (65 EDCs), minor chronic (40 EDCs),
chronic manifestation (99 EDCs), significant acute (151
EDCs), and minor acute (118 EDCs). Dominant chronic
conditions are defined as serious medical conditions that
often result in progressive deterioration of health and that
also contribute to debility, death, and a future need for
medical services. Moderate chronic conditions are those
that are not progressive, that are highly variable, and that
can contribute to individual debility, death, and a future
need for medical care. Minor chronic conditions are those
that can generally be managed throughout an individual’s
life with few complications. A manifestation of a chronic
condition describes a condition that generally evolves
from a primary chronic condition, such as diabetes with
eye or circulatory manifestations. Significant acute con-
ditions are those conditions that place an individual at risk
for developing a chronic condition. Minor acute condi-
tions are those that generally can be expected to be self-
limited. There are 2 additional status groups formed out
of the dominant chronic group, catastrophic and domi-
nant/metastatic malignancies. The catastrophic are those
chronic conditions that are expected to be life long, that
are often progressive, and that require extensive services.
Dominant malignancies are those that have a very difficult
progression (eg, brain tumors) or that are fundamentally
systemic (eg, leukemia). Other malignancies remain in
their appropriate body system classification in the other
chronic illness groups. This structure of the EDCs sim-
plified, incorporating NACHRI’s CCCHCs into the CRG
logic. CCCHC severity levels 1–3, with little change, cor-
responded to the minor, moderate, and dominant CRG sta-
tus groups, respectively. CCCHC severity level 4 matched
with the CRG catastrophic status group.

Phase II of the CRG clinical logic focuses on selecting

a patient’s Primary Chronic Disease (PCD). This is re-
quired for individuals with multiple EDCs in a single or-
gan system. When an individual is found to have more
than one chronic EDC present in an MDC, the most sig-
nificant chronic condition under active treatment is se-
lected as the PCD. Criteria used to perform this selection
include a predefined hierarchy of EDCs in each MDC,
developed through extensive clinical review, site of treat-
ment (hospitalizations being weighted more heavily), and
frequency and duration of treatment. For example, when
asthma and cystic fibrosis are both present in the same
patient, the PCD becomes cystic fibrosis; when seizures
and a progressive neurological condition are both present,
the PCD is the progressive neurological condition.

In Phase III, a severity level is assigned to each PCD
for each individual. Severity levels describe the extent and
progression of the patient’s disease and are determined by
the chronic manifestation EDCs, comorbid and acute
EDCs from the same or other MDCs, patient age (when
a condition has an age-related progression), procedural
codes, and some utilization measures, such as multiple
hospitalizations.

In Phase IV, each patient is assigned to one of 9 CRG
core health status groups based on his/her PCDs and se-
verity levels. The CRG core health status group provides
a general categorization of the patient’s clinical condition.
CRG core health status groups are hierarchically ordered,
as follows: Catastrophic Conditions (most complex),
Dominant, Metastatic and Complicated Malignancies,
Dominant Chronic Conditions in 3 or more organ systems
(triplets), Dominant or Moderate Chronic Conditions in 2
organ systems (pairs), Single Dominant or Moderate
Chronic Conditions, Minor Chronic Conditions in multi-
ple organ systems, Single Minor Chronic Conditions, His-
tory of Significant Acute Conditions, and Healthy (in-
cluding those with no medical encounters).

In Phase V, the CRGs are consolidated into 3 tiers of
aggregation, based on predefined hierarchical relation-
ships between MDCs. Each tier represents a progressively
higher level of aggregation, with the full set of 1081 cat-
egories (full CRG) being aggregated into Body Systems
(413 cells, tier 1), Super Body Systems (149 cells, tier 2),
and Core Health Status Groups (37 cells, tier 3). Tier 3,
or Aggregated CRG3 (ACRG3), is the aggregation used
in this analysis—the 9 Core Health Status Groups de-
scribed above stratified by up to 6 severity levels, for a
total of 37 cells. Each individual in the health plan is
exclusively assigned to one of these 37 cells, and each
cell represents a hierarchical health status group and se-
verity level. Note that the number of severity levels de-
fined varies across status groups (from 1 for Healthy and
Significant Acute to 6 for the most complex groups) and
that severity levels cannot be compared across status
groups. That is, a severity level 2 for a patient classified
as Minor Chronic is not comparable to a severity level 2
for a patient classified as Catastrophic.

Study Population
The Northwest Washington Medical Bureau (NWMB)

is a health insurance plan in northwest Washington State.
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It serves primarily 4 counties: Skagit, Whatcom, Island,
and San Juan. The plan has contractual arrangements with
virtually all of the practitioners in the region.

Through a mix of health plans, in 1999 the NWMB
insured about 110 000 people, primarily in the 4 northwest
counties. These plans included traditional fee-for-service,
non-Medicaid managed care, Medicaid Capitated Man-
aged Care (Healthy Options), Medicaid fee for service
(those exempted from Medicaid Capitated Managed
Care), Medicare supplement, and Washington’s Basic
Health Plan (the state-subsidized health insurance pro-
gram). In these counties, all Medicaid recipients less than
19 years of age are required to enroll in capitated managed
care (Healthy Options), except those who are institution-
alized, enrolled in foster care or SSI, and a very small
number with extraordinary special needs. Medicaid Be-
havioral Health Services are included in the managed care
benefit package for up to 12 outpatient visits per year. All
of the non-Medicaid plans include at least this benefit.
Medicaid Managed Care patients who require more than
12 outpatient mental health visits or an admission for in-
patient mental health care are referred to regional support
services and are billed separately to the state. These ad-
ditional services are not likely to show up as NWMB
encounters. In 1999, NWMB insured 46 600 children,
ages 0–18 years, representing about 45% of the popula-
tion 0–18 years in the 4-county region. The NWMB in-
sured children were covered as follows: Medicaid capi-
tated managed care—37%, Medicaid fee-for-service—
0.9%, non-Medicaid capitated managed care—17%, non-
Medicaid fee-for-service—45%. All providers are
required to submit claims to NWMB for all services pro-
vided, regardless of the type of health plan—capitated or
fee-for-service—covering the patient’s medical care.

Analysis

Eligibility and paid claims files for all children born on
or after January 1, 1982 were obtained from NWMB on
a strictly confidential basis without identification of indi-
vidual children. The initial enrollment file indicated an
enrollment of 48 013 children. Eleven thousand four hun-
dred and eight of these children were identified as being
covered by more than one health insurance policy (ie,
were included multiple times in the enrollment file).
Unique patient identifiers, independent of parent’s mem-
bership, were created for all children, so that those cov-
ered by multiple policies were represented by a single
unique identifier. These ‘‘unique’’ children were then
screened for eligibility. Children over 1 year of age were
required to be enrolled for at least 6 months during the
1999 calendar year; children born during 1999 had to be
enrolled for at least 3 months. After creating unique pa-
tient identifiers and removing children who did not meet
eligibility requirements, the resultant population for anal-
ysis included 34 544 unique children (48 013 total enroll-
ees minus 11 408 with multiple coverage minus 3061 not
meeting eligibility requirements). A Patient File contain-
ing a unique patient identifier, date of birth, gender, and

period of eligibility was created from the NWMB eligi-
bility data for CRG analysis.

The paid claims file for all children’s claims processed
through NWMB during calendar year 1999 contained
310 679 records. Of these, 293 626 were for the 34 544
eligible children identified above. After recoding to meet
CRG specifications, a Claims File containing a unique pa-
tient identifier, date of service, site of service, provider
type, diagnosis (ICD-9-CM) codes, procedure codes and
type (ICD-9-CM, CPT, HCPCS), and principal diagnosis
flag was created for CRG analysis.

These 2 files—the Patient File and the Claims File—
were analyzed using 3M CRG Software (Windows NT
version 1.0). The CRG software produces a number of
different output records. The Grouping Results provide 4
distinct levels of aggregation. For the purposes of this
article, classification results are reported at the highest lev-
el of aggregation, ACRG3, which identifies core health
status group and severity level only. The CRG software
also generates output information on how each claims rec-
ord was used, all diagnostic categories identified for each
patient (both for Major Diagnostic Categories and Episode
Diagnostic Categories), counts of records per patient, and
several different error records (ie, medical code errors,
missing data).

Estimation of prevalence rates for specific medical con-
ditions required identifying all Episode Diagnostic Cate-
gories recorded for each child, not just the dominant con-
dition, since many children have more than one chronic
condition. Within each specific medical condition group—
whether at the Major Diagnostic Category level or the
Episode Diagnostic Category level—unique patient iden-
tifiers were checked to insure that children were not
counted multiple times within diagnostic groups.

RESULTS

CRG classification results for the NWMB calendar year
1999 data are summarized in Tables 1 through 4. Table 1
summarizes the CRG classification of the 34 544 eligible,
unique children covered by NWMB at the CRG’s highest
level of aggregation: CRG core health status group by
severity level (ACRG3). The 29 446 children (85.2%)
classified as healthy include 6773 children (19.6%) who
had no claims recorded by the health plan during calendar
year 1999. Children with no claims are more likely to be
older than those with claims; 86.7% of children with no
claims were 5–17 years old, compared to 71.2% in the
claims group (P , .001). The remaining 5098 children
were classified by CRGs as having either significant acute
conditions (1807 children; 5.2%) or one or more chronic
conditions (3291 children; 9.5%). Note that of those chil-
dren classified as chronically ill, 1585 (4.6% of all chil-
dren) have minor chronic conditions singly or in pairs,
and 1706 (4.9%) have moderate to catastrophic chronic
conditions singly or in pairs. Note also that Table 1 does
not show all 37 cells of the ACRG3 aggregation. The
chronic pair and chronic triplet status groups were
merged, since very few children exhibit more than 2 dom-
inant chronic conditions. Likewise, relatively few children



AMBULATORY PEDIATRICS Administrative Data for Identifying CSHCN 75

Table 1. CRG Classification of NWMB CY99 Medical Billing Data for Eligible Members Ages 0–17 Years*

Status

Level of Severity

0 1 2 3–4 5–6

Totals

# %

Healthy 29 446 29 446 85.2
Significant acute 1807 1807 5.2
Single minor chronic 1345 165 1510 4.4
Multiple minor chronic 52 2 21 75 0.2
Single dominant or moderate chronic 1010 435 94 7 1546 4.5
Pairs & triplets 70 24 24 8 126 0.4
Malignancies 1 11 5 0 17 .0.1
Catastrophic 6 3 8 0 17 .0.1
Totals by level of severity 31 253 2484 640 152 15 34 544 100.0
Percentage distribution by level of

severity 90.5 7.2 1.9 0.4 0.0 100.0

*Note that the Healthy category includes 6773 eligible children with no encounters during calendar year 1999. Pearson Chi-square
significant at P , .001 for distribution. CRG, clinical risk groups; NWMB, Northwest Washington Medical Bureau.

Table 2. Examples of Primary Chronic Diagnoses (PCDs) by Selected Clinical Risk Group (CRG) Status Groups and Severity Levels

Total No.
of Children

Percent of
Category (%)

Status group 3—single minor chronic condition

Attention deficit/hyperactivity disorder
Chronic joint/musculoskeletal diagnosis—minor
Chronic eye diagnosis—minor
Depression (nonmajor)
Chronic mental health diagnoses—minor
All other conditions in single minor

617
248
150
114
45

336

40.9
16.4
9.9
7.5
3.0

22.3

Total for all single minor chronic (34 conditions) 1510 100.0

Status group 5—single dominant or moderate chronic, severity levels 1 & 2

Asthma
Conduct, impulse control, other disruptive behavior disorders
Depressive and other psychoses
Diabetes
Curvature or anomaly of the spine
Chronic mental health diagnoses—moderate
Chronic alcohol abuse
All other conditions in this status/severity category

591
161
60
46
45
44
41

463

40.7
11.1
4.1
3.2
3.1
3.0
2.8

31.9

Total for status group 5, sev 1 & 2 (68 conditions) 1451 100.0

Single dominant or moderate chronic, severity levels 3 & 4

Asthma
Chronic metabolic & endocrine diagnoses—major
Complex cyanotic & major cardiac septal anomalies
Diabetes
All other conditions in this status/severity category

39
6
5
5

40

41.1
6.3
5.3
5.3

42.1

Total for status group 5, sev 3 & 4 (28 conditions) 95 100.0

Malignancies & catastrophic conditions, severity levels 1–4

Spina bifida
Acute lymphoid leukemia
Cystic fibrosis
Other malignancies
All other conditions in this status/severity category

6
5
4
4

15

17.6
14.7
11.8
11.8
44.1

Total for status groups 8 & 9 (17 conditions) 34 100.0

are classified in the higher severity levels. For the NWMB
pediatric population, only 44 of the 34 544 children
(0.13%) were classified at severity level 4 and above.

Table 2 provides examples of the primary chronic
health conditions identified within each of the single con-
dition CRG status groups along with their frequency in
the NWMB pediatric population. Of the 1510 NWMB
children classified as having a single minor chronic con-

dition, three fourths of the children were diagnosed with
either Attention Deficit Hyperactivity Disorder (ADHD),
minor musculoskeletal conditions, minor eye problems, or
minor mental health, including non–major depressive con-
ditions. In the single dominant/moderate CRG status
group, asthma is the most frequent condition at both se-
verity level stratifications illustrated. Mental health con-
ditions, including conduct and major depressive condi-
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Table 3. Distribution of Average Number of Unique Encounters* per Member by Clinical Risk Group (CRG) Status and Severity Level,
NWMB CY99 Eligible Members Ages 0–17 Years

Status

Level of Severity

0 1 2 3–4 5–6
Status Group

Totals

Healthy 3.4 3.4
Significant acute 11.7 11.7
Single minor chronic 10.5 18.2 11.4
Multiple minor chronic 16.5 21.0 24.3 18.8
Single dominant or moderate chronic 13.4 18.4 26.4 27.6 15.7
Pairs & triplets 26.8 36.7 53.3 104.4 38.6
Malignancies 22.0† 77.1 80.0 74.7
Catastrophic 17.2 43.0 40.9 32.9
Totals by level of severity 3.9 12.3 20.2 32.9 68.5 5.0

*Unique encounters were defined as a specific patient visiting a specific provider at one location on a particular date. Multiple billings
associated with a single visit are counted as one encounter.

†Not an average, as only one individual in this cell. ANOVA between group differences significant at P , .001 level for group totals for
both status groups and severity levels. NWMB, Northwest Washington Medical Bureau.

Table 4. Prevalence Rates for Selected Chronic Condition Groups, All Diagnoses Recorded for Each Child

Diagnosis-based Condition Groups
Number of

NWMB Children*
% of NWMB

Children
Prevalence from

Literature Review (%)
Reference
Citations

Asthma
Attention deficit hyperactivity disorder
Cystic fibrosis
Cerebral palsy
Diabetes
Learning disorder
Malignancies
Mental health conditions
Mental retardation

682
789

4
6

58
101
25

999
64

1.97
3.08 (b)
0.03
0.02 (d)
0.17
0.39 (b)
0.07 (e)
5.54 (f)
0.25 (b)

4–6 (a)
2.5–4.0 (b)

0.02 (c)
0.2–0.5 (d)
0.1–0.2
.5 (b)

0.08
6–12 (f)

0.4–3 (b, g)

20–22
23
24

25–27
28
29
30
31

32–34
Total unique children analyzed
Total children with chronic conditions

34 544
3291

*Note that these are unique children within conditions groups (ie, each child is only counted once per condition group, but may appear
in multiple condition groups in the table). NWMB, Northwest Washington Medical Bureau. Parenthetical letter designations are as follows:
(a) National asthma prevalence of 4–6% for children 0–17 years from National Health Interview Survey [20,22]; estimated at 4.9% for
children 1–17 years using administrative data and a single outpatient or inpatient asthma diagnosis [21]; (b) school-aged children, ages 5–
17 years; (c) Washington State Cystic Fibrosis Registry, 1999; (d) ages 0–10 years; (e) Washington State Tumor Registry, 1999; (f) mental
health conditions includes children in NWMB with both chronic and acute conditions identified through clinical risk groups (CRGs). 541
of the NWMB children had at least one chronic mental health conditions; 458 children had acute mental health conditions only. National
estimate relates to ‘‘emotionally disturbed children.’’ Age range for both estimates is 9–17 years; (g) .4% represents severe mental retardation,
IQ , 50 [32].

tions and other moderate chronic mental health diagnoses,
are the PCDs identified for over 18% of the children clas-
sified as severity level 1 or 2 with a single dominant or
moderate chronic condition. In the dominant/moderate
CRG status group, severity levels 3 and 4, asthma is again
the most common condition. The other diagnoses in this
group are predominantly non–mental health conditions
that occur at very low frequencies. Children in the cata-
strophic and malignancy CRGs are most likely to be di-
agnosed with spina bifida, cystic fibrosis, acute lymphoid
leukemia, and other malignancies, all at extremely low
overall frequencies.

Table 3 summarizes the average number of unique med-
ical care encounters recorded in the health plan’s admin-
istrative data for each child during calendar year 1999 by
CRG status group and severity level. These figures are
not synonymous with total encounters, as ‘‘unique en-
counters’’ do not reflect multiple billings from the same
provider on the same date (eg, multiple lab tests or hos-
pital physicians). Unique encounters are defined here as a

specific patient visiting a specific provider at one location
on a particular date. Children classified as healthy had an
average of 3.4 unique encounters during 1999, including
the 23% of healthy children with no encounters. Note that
although CRGs are based in part on numbers of encoun-
ters, frequency alone does not correlate with severity level
or status group. Those classified as significant acute av-
eraged about the same number of unique encounters as
those in the single minor chronic group. Whereas the av-
erage number of encounters generally increases as severity
increases within each chronic condition status group, and
the average number of encounters generally increases
across core health status groups as medical complexity
increases, this pattern is certainly not perfectly consistent,
nor is it expected to be. Other encounter characteristics,
such as type of provider, site of service, specific medical
procedures performed, and time between both similar en-
counters and procedures are significant factors in the CRG
classification algorithm.

In addition to identifying a person’s PCD, CRGs also
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provide for identifying all chronic conditions identified in
the medical encounter records for each individual. Table
4 summarizes prevalence rates for selected chronic con-
dition groups based on all chronic conditions identified at
the Episode Diagnostic Category level for each NWMB
child. Although asthma and ADHD continue to show high
frequencies of occurrence—as they did at the patient level
(Table 2)—mental health conditions, excluding ADHD,
affect a particularly large percentage of NWMB children.
Mental health conditions classified by CRGs as chronic
affect 541 NWMB children, ranking third in terms of fre-
quency of chronic health condition, behind asthma and
ADHD. CRGs also identify another 458 children as hav-
ing acute mental health conditions—conditions that are
expected to be self-limiting but that have the potential to
become chronic. These diagnoses include stress, anxiety,
adjustment, and neurotic conditions. Taken together, the
combined chronic and acute mental health conditions af-
fect more children than any single physical chronic health
condition. Examples of conditions included in the mental
health combined group are eating disorders, depression,
conduct and bipolar disorders, and schizophrenia. Such
conditions often occur in combination with other physical
or mental chronic conditions but may not always be iden-
tifiable from the individual’s final mutually exclusive
CRG category. Several examples can help clarify this.
When an individual has multiple mental health conditions,
only the diagnosis selected as primary will show in the
final CRG classification. If a child has both ADHD and a
depression or anxiety disorder, the child is classified with-
in the mental health hierarchy as having ADHD, with the
depression or anxiety disorder taken into account in the
severity level assignment. If a child has a moderate chron-
ic physical condition and a minor chronic mental health
condition, the final CRG assignment will be a single mod-
erate chronic physical condition, with the minor chronic
mental health condition taken into account in the severity
level assignment. If a child has both a moderate chronic
physical condition and a moderate chronic mental health
condition, the final CRG assignment will be a chronic pair
category. This pair may specifically identify the presence
of a mental health condition, or it may be more broadly
defined (because of low case volume constraints).

DISCUSSION

Claims data collected and maintained by health plans
are a source of clinical and procedural information that
can be used to identify and classify children having a wide
range of chronic health conditions. Using 3M’s CRG soft-
ware and these data, we have shown how each child can
be classified into mutually exclusive clinically based cat-
egories, defined by health status and relative severity.
CRGs also can be used for estimating the prevalence of
specific chronic health conditions in a population by an-
alyzing the system’s output at the EDC level, identifying
all chronic conditions found in the medical record of each
patient, as opposed to the PCD. These applications have
been demonstrated in a case study of children enrolled in
the NWMB, a mid-sized health plan in Washington State.

Health plans are under increasing pressure to identify
chronically ill populations for case management.17 Cate-
gorical identification tools, such as CRGs, are particularly
useful for such applications, as they are specifically de-
signed to stratify the chronically ill population. In con-
trast, noncategorical identification tools do not discrimi-
nate between levels of severity or identify children with
specific chronic conditions that might be targeted by spe-
cific disease management programs by health plans. CRG
classification can assist a health plan to identify those chil-
dren who have complex chronic conditions or who are at
increased risk for developing such conditions and can use
this information to help determine which children should
receive case management services. In the case study pre-
sented here, case management services might be targeted
at several different levels: 1) all children identified with a
chronic condition 5 3291 children, 9.5% of child popu-
lation; 2) those identified with very severe chronic con-
ditions, for example, severity levels 5 and 6, 5 15 chil-
dren, ,1% of population; 3) by specific condition cate-
gories such as asthma, diabetes, malignancies, cystic fi-
brosis, ADHD, or mental health conditions (Table 4); 4)
those children identified as being at risk of developing
chronic illnesses (significant acute) 5 1807 children,
5.23% of NWMB child population; 5) children with dom-
inant high severity (severity level 3 or above) or complex
chronic conditions (pairs, triplets, malignancies, or cata-
strophic) 5 261 children (Table 1).18

Since there is currently no gold standard for validating
identification of children with chronic health conditions,
it is difficult to assess the accuracy of CRGs used for this
purpose. In a case study of 497 randomly sampled
NWMB children classified using 2 noncategorical survey
tools as well as CRGs, the 3 tools agreed in most cases
(ie, in identifying the individual child as either having or
not having a chronic health condition). CRG chronic clas-
sification agreed with the one survey screener for 85% of
the children and with the other screener for 90% of the
children.7

Another way to validate the CRG classification results
is to compare the prevalence rates for specific conditions
estimated using CRGs with those found in the general
pediatric literature. Prevalence comparisons are demon-
strated for 9 chronic conditions or condition groups in
Table 4. Certain of these conditions—asthma, ADHD,
learning disorders, mental health conditions, and mental
retardation—were selected for comparison because of
their relative frequency in children. The other 3 condi-
tions—cystic fibrosis, cerebral palsy, and diabetes—were
selected because they can be considered sentinel chronic
conditions that are resource intensive and life-long.9

The comparisons in Table 4 indicate that, from an over-
all population prevalence standpoint, CRGs appear to do
well in identifying children with ADHD, cystic fibrosis,
diabetes, malignancies, and mental health conditions. The
NWMB prevalence rates calculated from CRG classifi-
cation are consistent with those found in other studies. In
contrast, asthma appears to some degree to be underre-
ported. Cerebral palsy, learning disorders, and mental re-
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tardation seem to be significantly underidentified. With the
possible exception of cerebral palsy, these results are con-
sistent with the characteristics of the administrative data
that form the basis of the CRG system. Conditions that
require frequent interaction with the health system, espe-
cially if they require physician contact, hospitalization, or
clinical tests, are much more likely to be identified in
administrative data than those that do not generally re-
quire medical intervention. Treatment for learning disor-
ders and mental retardation is rarely the primary purpose
of a medical visit, and thus, these conditions are not often
coded in health-plan administrative data. The underiden-
tification of cerebral palsy might be explained by the ex-
istence of separately funded neurodevelopment centers
where these children might be receiving most of their
care.

CRG classification logic may also explain some of the
relative underidentification of some conditions, such as
asthma. CRGs require a minimum of 2 coded diagnoses
during a 12-month period for identification. The compar-
ative studies cited either relied on parent report or only
required one diagnostic encounter to achieve their higher
prevalence rates. CRGs also do not evaluate prescription
use as an indicator of an ongoing chronic condition. Some
children who have been diagnosed with asthma only rare-
ly experience asthma attacks requiring medical attention
and might only be identifiable in health plan data through
pharmacy claims. Whereas the NWMB prevalence rate for
mental health conditions is within the low range of the
prevalence rates found in the literature, this may not be
true for other health plans, as coding of any condition is
at least partially determined by the medical provider’s ex-
pectation of reimbursement. Health plans that do not pro-
vide reimbursement for certain types of services are un-
likely to find those services consistently appearing in their
administrative data.19 Conversely, plans that provide a
richer set of mental health benefits may observe a higher
prevalence of these conditions. In comparing prevalence
rates for specific conditions derived from administrative
data, regardless of the classification methodology, it is im-
portant to understand local reimbursement characteristics,
coding, and practice patterns.

There are certain inherent limitations in this tool as well
as in any other tool that uses only administrative data to
identify and classify children with chronic illnesses. Any
tool used to classify individuals will need to be updated
periodically to account for changes in technology and
therapy and to incorporate new and revised codes. No
encounter-based system can be used to develop full pop-
ulation prevalence figures for a geographic area. It only
can be applied to the population covered by that specific
encounter database and by those who meet the tool’s el-
igibility requirements. No diagnosis-based tool will iden-
tify individuals who are enrolled and eligible but who for
some reason do not use health services reimbursed by
their health plan. For our NWMB population, 19.6% of
the children meeting eligibility requirements had no en-
counters during calendar year 1999 in the plan’s admin-
istrative database. To the extent that services are received

outside of the health plan, such as through a child’s school
or the public health system, such services will not be re-
corded in health-plan administrative data. Many children
with speech or learning disorders, who receive most or all
of their care through a school or public health system, and
those with mental health conditions, who are cared for
entirely in separate mental health programs not billed
through their health plan, will not be captured in the plan’s
administrative database.

Given these data limitations and methodological con-
straints, it is not surprising that compared to noncategor-
ical survey tools, CRGs identify a smaller percentage of
children as CSHCN. Overall, CRGs classified 9.5% of the
eligible NWMB children as having a chronic condition.
In contrast, analysis of the National Health Interview Sur-
vey found that 12% of the children met the full MCHB
definition of CSHCN, and 18% met all or part of the def-
inition.5 CRGs perform especially well in identifying chil-
dren who have moderate to severe chronic conditions re-
quiring regular medical intervention. In our study popu-
lation, CRGs identified 4.9% of the children as moderate
to severe in this group, a figure that is conceptually com-
parable to the 6.5% estimated by others to have a chronic
condition that compromises their ability to perform usual
age-appropriate activities.6

This study represents the first application of CRGs for
identifying and classifying CSHCN in a specific health
plan. To the extent that comprehensive medical encounter
data is available, we believe it provides an appropriate
methodology for identifying CSHCN and for stratifying
those children with respect to severity and medical com-
plexity. CRGs can be a useful tool for case identification
for targeting disease-specific programs for case manage-
ment, even though there may be limitations in the system
and the underlying data. No one CSHCN identification
system is likely to meet all possible epidemiological, pub-
lic health, case management, and risk adjustment needs.
The CRG system, which is categorical and based on med-
ical encounter information, is one tool that can effectively
address the need to identify specific children for case
management and program planning. This tool will require
updating at least every 3 to 5 years to incorporate infor-
mation gained from further utilization and to accurately
reflect medical technology, therapy, and coding. To the
extent that the quality of data collected through adminis-
trative databases and the tool improves over time, the util-
ity and validity of CRGs as a CSHCN identification tool
will also improve.
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