
Inpatient Health Care Utilization for Children
Dependent on Long-term Mechanical Ventilation

WHAT’S KNOWN ON THIS SUBJECT: Children dependent on long-
term mechanical ventilation are a diverse group who experience
respiratory failure due to a variety of chronic conditions.
Previous state-based analyses estimated a prevalence of 6 to 14
per 100 000 children but did not focus on age differences.

WHAT THIS STUDY ADDS: The rate of hospital discharges for
children dependent on long-term mechanical ventilation has
grown to 173.6 per 100 000 nonnewborn pediatric discharges in
2006. Young children and infants consume the highest proportion
of health care resources and should be an area of additional
study.

abstract
OBJECTIVE: The objective was to describe the characteristics of pedi-
atric discharges associated with long-term mechanical ventilation
(LTMV) compared with those with complex chronic conditions (CCCs),
and evaluate trends over time in health care utilization for the dis-
charges associated with LTMV.

METHODS: The Kids’ Inpatient Database, compiled by the Agency for
Healthcare Research and Quality, was used. Routine newborn care was
excluded. Discharges associated with LTMV were identified by using
the International Classification of Diseases, Ninth Revision, code v46.1x
and compared with discharges associated with CCCs in 2006 using
simple regression and �2 analyses. Trends in LTMV-associated dis-
charges from 2000 to 2006 were assessed using variance-weighted
least squares regression.

RESULTS: In 2006, there were an estimated 7812 discharges associ-
ated with LTMV. Compared with discharges for children with CCCs,
LTMV discharges had significantly higher mortality, longer lengths of
stay, higher mean charges, more emergency department admissions,
and more discharges to long-term care. From 2000 to 2006, there was
a 55% increase in the number of LTMV discharges and a concurrent
70% increase in aggregate hospital charges. The majority of LTMV
discharges occurred in children 4 years old and younger, and�50% of
the aggregate charges were for children younger than 1 year.

CONCLUSIONS: Discharges for children associated with LTMV require
substantively greater inpatient resource use than other children with
CCCs. As the number of discharges and associated aggregate charges
increase over time, additional researchmust examine patterns of care
for specific clinical subgroups of LTMV, especially children aged 4
years and younger. Pediatrics 2011;127:e1533–e1541
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The frequency of inpatient care has in-
creased for all children with complex
chronic conditions (CCCs) over the last
decade.1 A subgroup of this population
with substantial technologic depen-
dence are children dependent on long-
term mechanical ventilation (LTMV).
Over the last 3 decades, technologic
improvements in LTMV care have ex-
tended the survival of many children
with severe airway and/or respiratory
disease.2–4 Despite these widely recog-
nized advances, there has been no na-
tional characterization of changes in
hospitalized care over time for chil-
dren with LTMV dependence.

State-level, cross-sectional studies have
attempted to estimate the prevalence of
children requiring LTMV but with vari-
able case-finding methods and re-
sults.5–7 These studies provided state
and regional (via referral) estimates
of the burden of illness, but they can-
not be used to derive national figures.
They offered a limited evaluation of
health care utilization of their popula-
tion of children requiring LTMV.

The length of the initial hospitalization
for children dependent on LTMV has
generally declined from �1 year to
several months.2–4,8–15 A significant
proportion of that time has been at-
tributed to finding suitable home nurs-
ing care.2,3 Despite this improvement,
frequent admissions occur, with up to
40% of children dependent on LTMV re-
quiring acute care hospitalizations in a
6-month time period and up to one
third of patients living in acute or long-
term care facilities.5,16,17

The objective of this analysis was to de-
scribe thecharacteristicsofhospitalized
children dependent on LTMV compared
with other children with CCCs. We hy-
pothesized that LTMV-dependent chil-
dren would have greater resource utili-
zation per child than other children with
CCCs. We described the national trends
in hospitalizations for LTMV-dependent
children for the years 2000 to 2006 in

terms of (1): age distributions; (2) pri-
mary insurance status; (3) discharge
disposition; and (4) inpatient health care
utilization, as reflected in length of stay
(LOS) and hospital charges.

METHODS

Study Design and Setting

This was a serial cross-sectional anal-
ysis of pediatric discharges in 2000,
2003, and 2006 that used the Health-
care Cost and Utilization Project’s
(HCUP) Kids’ Inpatient Database (KID),
as compiled by the Agency for Health-
care Research and Quality.18 KID is a
nationally representative database
that samples 80% of pediatric dis-
charges and 10% of uncomplicated
births to increase the power to detect
and evaluate rare conditions. Dis-
charges are weighted based on the
sampling scheme to permit inferences
for a nationally representative popula-
tion. In 2006, KID contained deidentified
information for�7.6 million weighted
discharges from 3739 hospitals in 38
states. Readmissions are not identified
in this data set. HCUP provides addi-
tional sampling and weighting de-
tails.19 Because of significant changes
in data set sampling between 1997 and
subsequent years, the present analy-
sis used KID in years 2000, 2003, and
2006.20

Identification of Sample

Hospitalizations for patients 0 to 20
years old at admissionwere included for
each year. Pediatric patients dependent
on LTMV represent a heterogeneous
group of underlying neurologic, respira-
tory, and often multiorgan system disor-
ders, linked by a common technology.
Therefore, for these analyses, children
dependent on LTMV were identified us-
ing International Classification of Dis-
ease, Ninth Revision, Clinical Modifica-
tion (ICD-9-CM) diagnosis code v46.1x
(dependence on a respirator) rather
than a specific illness or organ system

diagnosis. This ICD-9-CM definition is not
limited to either invasive or noninvasive
mechanical support. Before 2004, the di-
agnosis code v46.1 was used for depen-
dence on a respirator. In 2004, it was
stratified into 4 subcategories, including
v46.11 (dependenceonarespirator). The
2006 analysis was limited to v46.11, be-
cause no discharges contained the diag-
nosis codes v46.12 to v46.14. ICD-9-CM
diagnosis codes 518.83 and 518.84
(chronic and acute-on-chronic respira-
tory failure) were not used because they
do not require dependence on mechani-
cal support. Overall, we believe that this
case identification strategy improves on
those used previously, because it is nei-
ther equipment specific nor dependent
on a set of specific underlying diagnoses
that may not capture all clinical situa-
tions in which LTMV was used.

To describe the clinical population
captured by the ICD-9-CM diagnosis
code v46.1x, the 20most frequently used
diagnosis-related group (DRG) codes
for LTMV-dependent discharges in
2006 are delineated in Appendix 1.
DRGs were further grouped as a med-
ical versus surgical admission and
into disease categories. The rates of
discharge in these groups are com-
pared from 2000 to 2006 in Appendix 2.

Discharges characteristics were com-
pared for children dependent on LTMV
with those with CCCs in 2006. The pres-
ence of at least 1 CCC was defined us-
ing ICD-9-CM diagnosis codes in 9
categories of illness, as previously de-
fined.21 Approximately 30%of the LTMV-
dependent discharges did not have a
corresponding CCC diagnosis code but
were included in the CCC group to fa-
cilitate comparisons. The limitations
of identifying children based on
ICD-9-CM–defined CCCs, especially in
the presence of technologic depen-
dence, has been discussed previously.1

Proportions of discharges within each
CCC category for children dependent
on LTMV comparedwith all CCC-related
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discharges for 2006 are shown in
Appendix 3.

Discharge Variables

The following patient characteristics
were used to facilitate comparisons:
age at admission, primary insurance
type (payer), and average income
quartile for the zip code of the patient’s
residence. Age was grouped into cate-
gories based on HCUP-reporting prac-
tices: younger than 1 year, 1 to 4 years,
5 to 9 years, 10 to 14 years, and 15
years and older. Primary payers were
grouped into public sources (Medicaid
and Medicare), private sources, and
other types (including self-pay, no
charge, and other sources). Additional
demographic information (eg, age in
days/months, race/ethnicity, second-
ary payers) were also available in KID
but weremissing for�20% of cases or
otherwise inconsistent across data
years, and were therefore not used.

KID contains hospital characteristics,
including bed size (small, medium, and
large), urban versus rural, teaching
status, and census region (Northeast,
South, Midwest, and West). Because of
significant variation in the type of pedi-
atric facility in the National Association
of Children’s Hospitals and Related In-
stitutions definition of children’s units
within a general hospital,19 this vari-
able was dichotomized to include all
pediatric facilities and freestanding
children’s hospitals compared with
other hospitals without dedicated pe-
diatric facilities.

Health Care Utilization and
Outcome Variables

Discharge-level information such as
LOS, source of admission (emergency
department or hospital transfer), and
discharge disposition were included.
Discharge disposition was grouped as
death in hospital, routine discharge
(ie, without nursing support), transfer
to another facility (eg, skilled nursing

or long-term care), home health care
(eg, home nursing care or hospice),
and other (eg, against medical advice,
transfer to a short-term hospital, dis-
charge alive/location unknown).

Total charges reflected the total facil-
ity fees reported for each discharge
record (not including professional
fees). Total charges were missing in
�5% of discharges. To estimate aggre-
gate charges for various groups that
include missing charges, HCUP im-
putes the missing charges based on
the mean total charge for the DRG
listed for the hospitalization.20 Al-
though this method is feasible, we de-
termined that total charges as reflec-
tive of a single DRG for this population
were inadequate. LOS and correspond-
ing charges are often strongly influ-
enced by prolonged periods of inpa-
tient stability and the time necessary
to arrange home care services that
are not reflected in the DRG code.17 In
addition, younger children can have
longer LOS due to differences in under-
lying diagnoses and longer periods of
stability judged clinically necessary
before home discharge. Therefore,
missing total charge values were
treated as missing at random and es-
timated using multiple imputation (a
regression technique that estimates
the missing value using known vari-
ables). Age, LOS, and DRG were in-
cluded as covariates in the imputation
analysis. All charges were converted
to 2009 US dollars using the medical
consumer price index.22 Multiple im-
putation of total charges was per-
formed with Stata 10.1 (Stata Corp,
College Station, TX) using imputation
by chained equations.23

Data Analysis

Statistical comparisons were per-
formed using Stata 10.1. All analyses
were weighted by Agency for Health-
care Research and Quality–specified
discharge values to obtain nationally

representative estimates. Differences
in patient characteristics for LTMV dis-
charges versus discharges with at
least 1 CCC were assessed using sim-
ple regression and �2 tests.

The changes in inpatient character-
istics over time were described in
2000, 2003, and 2006 for children de-
pendent on LTMV. Discharges char-
acteristics for LTMV-dependent chil-
dren in each year were described as
the rates of discharge per 100 000 pedi-
atric nonroutine newborn discharges.
The denominator for pediatric nonrou-
tine newborn discharges was the total
number of weighted discharges exclud-
ing DRG 391 (routine newborn care).
Trends in mean and aggregate charges
for all LTMV-dependent discharges and
between age categories and payers
were described. The statistical signifi-
cance of all time trends was analyzed by
assessing P-for-trend across the 3 study
years, using variance-weighted regres-
sion for categorical and continuous vari-
ables.24,25 Statistically significant (P �
.05) interaction terms between categori-
cal values and year were retained in the
final models. Changes over time in ag-
gregate charges were controlled for
by the increases in overall rate of
LTMV-dependent discharges, where
appropriate.

RESULTS

Hospital Care, 2006

The 2006 KID contains an estimated
4.5 million discharges after exclud-
ing routine newborn (DRG 391) dis-
charges. Of these 4.5 million dis-
charges, 7812 (95% confidence
interval [CI]: 6615–9010) estimated
discharges were for children depen-
dent on LTMV and 769 770 (95% CI:
709 115– 830 429) estimated dis-
charges were related to other chil-
dren with CCCs. This represents
0.17% and 17%, respectively, of pedi-
atric discharges excluding rou-
tine newborns. Aggregate inpatient
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charges were $1.5 billion for children de-
pendent on LTMV and $44 billion for other
CCC-related discharges. This represents
1.5% and 44%, respectively, of the�$100
billion for the 4.5 million pediatric nonrou-
tine newborn hospitalizations.

Characteristics of discharges for
children dependent on LTMV versus
other pediatric CCC-related dis-
charges in 2006 are compared in
Table 1. There was an approximately
threefold longer LOS for children de-
pendent on LTMV. Children dependent
on LTMV were slightly younger on aver-
age, chiefly because of a higher pro-
portion of children aged 1 to 4 years.

Discharges for LTMV-dependent chil-
dren were more often reimbursed
through public programs.

LTMV discharges were significantly
more likely than discharges with
other CCCs to have been admitted
through the emergency department
or been transferred from another
hospital. Although routine discharge
disposition predominated for CCC-
related stays, discharges for LTMV-
dependent children were distinctive
for fourfold higher inpatient mortal-
ity versus other children with a CCC
diagnosis, and substantially higher
proportions of transfers to long-

term care facilities and home health
care.

Differences in the hospital character-
istics for LTMV-dependent children
versus other children with CCCs are
also presented in Table 1. Children de-
pendent on LTMV were significantly
more likely to use urban hospitals,
teaching hospitals, and pediatric facil-
ities. There were no differences in
the distribution of the discharges of
LTMV-dependent children versus CCC-
related discharges by the hospital’s
census region (data not shown).

Trends in Hospital Care,
2000–2006

Characteristics of discharges for chil-
dren dependent on LTMV were as-
sessed serially in 2000, 2003, and 2006.
The estimated national number of dis-
charges for LTMV-dependent children
increased from 5026 in 2000 to 7812 in
2006 (55% increase). Similarly, for
LTMV-dependent children, the rate of
discharge increased from 113.2 to
173.2 per 100 000 pediatric nonroutine
newborn discharges (Table 2).

The increasing number of discharges
over time was reflected in an increase
in aggregate charges for LTMV-
dependent children, from $880 million
nationally in 2000 to $1.5 billion in 2006
(70% increase; � .001). When the
trend in increased aggregate charges
was controlled for, the increase in the
rate of discharges for LTMV-dependent
children was no longer statistically
significant (� .79), suggesting that in-
creasing aggregate charges were
chiefly related to the increasing vol-
ume of discharges.

Trends in Hospital Utilization
According to Patient Age,
2000–2006

Most of the LTMV-dependent dis-
charges (�55%) each year occurred
in children younger than 1 year and
between 1 and 4 years old (Table 2). In

TABLE 1 Characteristics of LTMV-Dependent Discharges Versus Other Discharges Related to CCCs
in 2006

LTMV Discharges CCC Discharges

Mean age, ya 6.2 6.7
Mean LOS, db 26.1 9.0
Mean charges per dischargeb,c $189 522 $57 195
Aggregate chargesb,c $1.5 billion $44 billion
Age categories, %b

�1 y 26.8 37.2
1–4 y 29.3 15.9
5–9 y 13.9 11.6
10–14 y 11.1 12.4
�15 y 18.9 22.9
Primary payers, %b

Public 61.9 46.1
Private 31.3 45.4
Other 6.8 8.4
Income quartile of patient’s zip code, %a

$1–37 999 30.9 28.5
$38 000–46 999 25.5 24.3
$47 000–61 999 22.5 24.1
�$62 000 21.1 23.1
Admission characteristics, %b

Admitted from the emergency department 42.1 28.2
Transferred from another hospital 20.8 8.7
Transferred from a nonhospital 3.6 1.1
Other sources (routine) 33.5 62.0
Disposition of patient, %b

Death in hospital 6.2 1.6
Routine discharge 49.8 84.2
Transfer, nonacute facility (eg, long- term care) 18.4 2.3
Home health care 19.2 7.6
Other 6.4 4.3
Hospital characteristics, %
Urban hospitalb 98.7 95.9
Large bed sized 59.7 60.7
Teaching hospitalb 89.5 78.4
Any type of pediatric facilityb 81.1 60.4

a Significant, P� .05.
b Significant, P� .001.
c Charges converted to 2009 dollars using the medical consumer price index.
d Not significant.
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2000, the rate of discharge was high-
est for children younger than 1 year
and remained relatively constant over
time (time trend, P� .051). In each of
the other age categories, from 2000 to
2006 the rate of LTMV discharges in-

creased, with the greatest increase oc-
curring in the 1- to 4-year-old age
group.

Mean charges by age category in the
LTMV population differed significantly

from each other (� .001), with the
highest mean charges ($278 115 per
discharge) in children younger than 1
year (Fig 1). Moreover, there were sta-
tistically significant increases in the
mean charges for infants younger
than 1 year (P� .025) and for children
aged 5 to 9 years (P� .009). Mean LOS
for children younger than 1 year was
longer than other age groups (P �
.001), but LOS for each age group did
not change over time (P� .15). Aggre-
gate charges increased in each age
group. For infants aged younger than 1
year, this is likely due to the increase in
mean charges because there is no in-
crease in the rate of discharge. In the
other age groups, the increase in ag-
gregate charges was likely due to the
increase in rate of discharge, except in
the 5- to 9-year-olds, in whom there
may be a combined effect. Children
aged younger than 1 year continued to
have the highest aggregate charges
($740 million in 2006 [�50% of the
aggregate charges for all LTMV-
dependent discharges]).

Trends in Primary Payers,
2000–2006

The distribution of reimbursement ac-
cording to primary payer categories
also shifted significantly from 2000 to
2006 for children dependent on LTMV.
The rate of discharges reimbursed by
public payers (Medicaid and Medi-
care) increased from 58.7 to 107.2 per
100 000 pediatric nonroutine newborn
discharges (83% increase, Table 2),
which contrasted sharply with a virtu-
ally unchanged rate of discharges re-
imbursed by private insurers (P �
.32). There was a 105% increase in the
aggregate charges billed to public in-
surers from 2000 to 2006 ($420 million
to $860 million; P � .001). Private in-
surers saw a 25% increase in aggre-
gate total charges, from 2000 to 2006
($400million to $500million; P� .001).

TABLE 2 Trends for LTMV-Dependent Discharges From 2000 to 2006

2000 2003 2006

LTMV dischargesa 5026 5832 7812
Rate of LTMV dischargesa,b 113.2 126.9 173.2
Mean LOS, dc 32.0 23.9 26.1
Mean charges per dischargec,d $176 417 $167 332 $188 220
Aggregate chargesa,d $880 million $980 million $1.5 billion
Age categories (rate)b

�1 yc 41.4 32.8 46.1
1–4 ya 24.6 36.4 50.5
5–9 ya 13.5 17.4 24.0
10–14 ya 11.6 14.2 19.2
�15 ya 21.9 25.9 32.5
Primary payers (rate)b

Publica 58.7 72.6 107.2
Privatec 48.3 47.0 54.1
Othera 5.8 6.9 11.8

Disposition of patient (rate)b

Death in hospitalc 9.3 8.7 10.8
Routine dischargee 56.9 68.0 86.2
Transfer, nonacute facility (eg, long-term care)a 17.5 20.6 31.9
Home health carea 19.2 19.3 33.2
Otherc 10.2 9.5 11.0

a Significant change over time, P� .001.
b Rates expressed in number of discharges associated with LTMV per 100 000 pediatric nonnewborn discharges.
c No significant change over time.
d Charges converted to 2009 dollars using Medical Consumer Price Index.
e Significant change over time, P� .01.

FIGURE 1
Mean charges according to age category from 2000 to 2006. a Charges corrected to 2009 US$ using the
medical consumer price index. b Statistically significant change in mean charges over time, P� .05.
Statistically significant differences in mean charges according to each age category, P� .001.
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Discharge Disposition, 2000–2006

Inpatient care of LTMV-dependent chil-
dren was additionally complicated by
mechanisms of discharge disposition.
LTMV-dependent discharges had high
rates of in-hospital mortality, long-
term care, and home health care. The
rate of in-hospital mortality was un-
changed during the study period, at
�10 per 100 000 pediatric nonroutine
newborn discharges (P� .32). The in-
creased rates of discharge in the other
categories generally reflected propor-
tional increases due to overall LTMV
discharge rate (Table 2). When dis-
charge disposition was compared
across different age categories, there
were significantly higher rates of mor-
tality in infants younger than 1 year
and of discharges to other nonacute
care facilities (eg, long-term care facil-
ities) for teenagers 15 years of age or
older. These differences are presented
in Fig 2 for the year 2006.

DISCUSSION

This is the first study to describe the
inpatient characteristics and health
care utilization for LTMV-dependent

children using a nationally representa-
tive sample. Our analysis indicates
that discharges for children depen-
dent on LTMV and their inpatient
health care expenditures have steadily
increased in the past decade. Dis-
charges for children dependent on
LTMV also use a disproportionately
high amount of health care resources,
strikingly higher than other children
with CCCs. Such trends are critically
important to understand as we antici-
pate future growth in this group of pa-
tients and their health care needs.

Consistent with evidence from previ-
ous state-level studies,5–7 this nation-
ally representative sample indicated a
55% increase in the number of dis-
charges from 2000 to 2006. Impor-
tantly, this increase in the number of
discharges corresponds to a 70% in-
crease in aggregate charges, to $1.5
billion (1.5% of aggregate nonroutine
newborn inpatient care charges). This
increase in aggregate charges has oc-
curred without significant changes in
the inpatient LOS, overall mean
charges, and inpatient mortality rate
over time; that is, the intensity of inpa-

tient resource utilization has re-
mained relatively flat whereas the
sheer number of hospitalizations has
increased.

The increasing rate of discharge for
LTMV-dependent children, coupled
with their long LOS, translates to a sub-
stantial increase over time in the num-
ber of bed-days for these patients,
which often occur in the PICU. This has
occurred while overall admissions for
children with CCCs account for an in-
creased proportion (41% in 2006) of
the delivery of critical care services.26

In the United Kingdom, 12% of PICU
beds were occupied with children de-
pendent on LTMV during a winter re-
spiratory season.28 The growth in
health care resource utilization by all
children with CCCs, and especially
those who require LTMV, should in-
form discussions regarding resource
allocation and training for all types of
health care providers who care for
these children and their families.

Because of the substantial health care
needs of children dependent on LTMV,
it is not surprising that two thirds of
inpatient care is reimbursed through
public coverage (particularly Medic-
aid) that provide support for specific
medical disabilities, compared with
approximately half for other children
with CCCs. Since 2000, there has been
an increase in the proportion of all pe-
diatric discharges (including routine
newborn care, publicly available from
HCUP) charged to public programs,
from 36% in 2000% to 45% in 2006.27

This 9 percentage-point increase for
all pediatric discharges represents a
25% relative increase (compared with
83% in LTMV-dependent discharges) in
the rate of discharges charged to pub-
lic sources. The increasing overall in-
patient charges, the increasing rate at
which public payers reimburse these
charges, and the significant outpatient
resource utilization suggested by this

FIGURE 2
Rate of discharge disposition according to age category in 2006. a Rate expressed in number of
discharges associatedwith LTMV per 100 000 nonroutine newborn pediatric discharges. b Statistically
significant differences in disposition according to age category, P� .05.
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analysis will further burden already
strained public payers.

Importantly, among the discharges as-
sociated with LTMV, total health care
utilization is affected strongly, and dif-
ferently, by age. All ages, except for
children younger than 1 year, have had
significant increases in the rate of
discharge from 2000 to 2006. Mean-
while, this youngest age group has
consistently constituted a substantial
proportion of LTMV-dependent dis-
charges. Chronic respiratory failure in
infancy likely continues to be a mix of
rare central nervous system and neu-
romuscular diseases, premature lung
disease, and complex congenital mal-
formations.9,29 This age group has the
longest hospital stays and the highest
mean hospital charges, which account
for �50% of the overall aggregate
charges for LTMV-dependent children.

This analysis has several limitations
that must be considered when inter-
preting these results. KID is a deidenti-
fied discharge data source limited to
what is coded in administrative data
and cannot be used to identify specific

patients; therefore, readmission can-
not be determined. We have identified
discharges associated with LTMV us-
ing the ICD-9-CM code v46.1x (depen-
dence on a respirator), which may un-
derestimate the total number of
discharges associated with LTMV be-
cause it is a nonreimbursable v-code
and may either be omitted with varia-
tion in coding practices or truncated
during HCUP’s data collection process.
We have also chosen not to exclude dis-
charges associated with transfer be-
tween acute care hospitals. This strat-
egy may potentially duplicate the
number of discharges for a particular
patient but is a more complete repre-
sentation of total inpatient health care
utilization at the national level. In addi-
tion, we felt that it was important to
describe the number of transfers in
this population, as they are a signifi-
cant part of the care of technologically
dependent children.

CONCLUSIONS

LTMV-dependent children use a dis-
proportionate share of inpatient

health care resources compared
with other pediatric discharges and
even compared with discharges re-
lated to other CCCs. In recent years,
there has been significant growth in
the number of discharges for chil-
dren dependent on LTMV, especially
among children aged 1 to 4 years,
with concurrent growth in health
care expenditures for all LTMV-
dependent children. The inpatient
charges are disproportionately and
progressively reimbursed by public
payers over time. This study provides
baseline inpatient health care utiliza-
tion trends at the national level that
may be used as the basis for addi-
tional examination of care trends for
the LTMV population, especially
young children and infants.
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APPENDIX 1 Twenty Most Frequent DRG Codes for LTMV-Dependent Discharges in 2006
(Total Percentage Described: 67.18%)

Code DRG Name (Version 24) LTMV
Discharges,
%

95% CI

565 Respiratory system diagnosis with ventilatory support�96 h 16.0 14.1–17.9
566 Respiratory system diagnosis with ventilatory support�96 h 10.3 9.2–11.4
541 Extracorporeal membrane oxygenation or tracheostomy with

mechanical ventilation�96 h for non-head and neck diagnoses
with major operating room procedure

8.3 6.9–9.7

542 Tracheostomy with mechanical ventilation�96 h for non-head and neck
diagnoses without major operating room procedure

4.9 4.2–5.5

386 Extreme immaturity or respiratory distress syndrome, neonate 2.6 1.8–3.5
26 Seizure and headache, age 0–17 y 2.5 2.0–3.0
385 Neonates, died or transferred to another acute care facility 2.2 1.7–2.8
91 Simple pneumonia and pleurisy, age 0–17 y 2.2 1.6–2.8
298 Nutritional and miscellaneous metabolic disorders, age 0–17 y 2.0 1.6–2.4
34 Other diseases of the nervous system with complications 1.8 1.3–2.2
98 Bronchitis and asthma, age 0–17 y 1.8 1.2–2.4
3 Craniotomy, age 0–17 y 1.7 1.2–2.1
101 Other respiratory system diagnosis with complications 1.6 1.1–2.1
76 Other respiratory system operating room procedure with complications 1.6 1.1–2.1
468 Extensive operating room procedure unrelated to principal diagnosis 1.5 1.1–1.9
190 Other digestive system diagnosis, age 0–17 Y 1.4 1.0–1.8
417 Septicemia, age 0–17 y 1.3 0.9–1.7
144 Other circulatory system diagnosis with Complications 1.2 0.9–1.6
184 Esophagitis, gastrointestinal, and miscellaneous digestive tract

disorders, age 0–17 y
1.2 0.9–1.6

70 Otitis media and upper respiratory tract infection, age 0–17 y 1.1 0.8–1.4

APPENDIX 2 Trends in DRG Groups for LTMV-
Dependent Discharges,
2000–2006

2000 2003 2006

Rate of medical dischargea,b 76.8 87.5 119.3
Rate of surgical dischargesa,b 36.4 39.4 53.9
DRG group (rate)a

Respiratory diseaseb 47.0 56.5 77.5
Related to prematurityc 16.2 9.1 10.0
Neurologic diseaseb 7.6 9.7 14.1
Respiratory tract
infectionsc

7.1 9.1 10.4

Gastrointestinal/renalb 6.9 9.7 12.3
Cardiovascular diseasec 6.2 5.7 8.3
Infectious diseaseb 5.6 7.1 11.8
Orthopedicd 2.4 2.8 4.8
Traumac 1.9 2.1 2.9
Malignancyc 1.2 1.0 1.3
Otherb 11.2 14.2 19.6

a Rates expressed in number of discharges associated
with LTMV per 100 000 pediatric nonnewborn discharges.
b Significant change over time, P� .001.
c No significant change over time.
d Significant change over time, P� .01.

APPENDIX 3 Proportion Differences in Each CCC Group in 2006

Condition Group LTMV Discharges, %
(95% CI)

CCC Discharges, %
(95% CI)

Neurologica 36.8 (34.2–39.4) 20.2 (19.5–21.0)
Respiratorya 22.6 (20.0–25.2) 8.1 (7.7–8.5)
Cardiovasculara 19.6 (17.7–21.5) 28.5 (27.7–29.4)
Genetica 19.6 (17.9–21.2) 13.7 (13.4–14.1)
Metabolicb 4.8 (3.7–5.9) 6.1 (5.8–6.3)
Malignancya 3.1 (2.4–3.8) 19.5 (18.4–20.6)
Hematologic/immunologica 2.7 (1.9–3.4) 9.2 (8.6–9.8)
Renala 2.1 (1.6–2.7) 6.3 (6.1–6.5)
Gastrointestinala 2.0 (1.5–2.5) 5.2 (5–5.4)
�2 CCC diagnosesa 30.1 (27.4–32.9) 14.6 (14.1–15.1)
No CCC diagnosis 24.7 (22.3–27.0) —
a Significant, P� .001.
b Not significant.
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