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Preface

This report describes treatment costs and Medicaid expenditures for the care of
very low birthweight infants in the California Medicaid program between 1984
and 1987. Treatment costs and Medicaid expenditures are measured for the
initial hospitalization as well as during the remainder of the first year of life. The
financial positions of providers who treat these infants under the state’s selective
contracting program are also described. This report should be of value for all
persons interested in the treatment costs of very low birthweight infants, but
particularly for Medicaid policymakers interested in such costs.

This work was undertaken as part of a larger project on costs and survival of
very low birthweight infants. It was funded by grant number RO1HS06567-01
from the Agency for Health Care Policy and Research.
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Summary

Very low birthweight (VLBW) infants (those with birthweights under 1,500
grams) are a high-risk patient population. Although they account for only 1.2
percent of births, these infants account for 46 percent of infant deaths. Advances
in neonatal technology in the past two decades have significantly improved
survival prospects for infants born prematurely, but at a high cost. Currently,
neonatal intensive care stays are among the most expensive types of V
hospitalizations. Because many of these infants are born to poor, young mothers,
much of their care is paid for by state Medicaid programs. The high cost of their
care places a significant burden on these public programs.

Gaps in Research on Very Low Birthweight Infants

Despite the great expense associated with the care of these infants, the costs of
their treatment, as well as the expenditures for their care by state Medicaid
programs, have been poorly quantified. This lack of information is largely a
result of the difficulties in studying this high-risk patient population, because
very low birthweight births are rare events. Most studies to date have been
based on care provided at a small number of hospitals to very low birthweight
infants during their initial neonatal intensive care stay and are thus difficult to
generalize. Very little is known about treatment costs during the remainder of
the first year of life, a critical period to study, because infant mortality is
measured by deaths during the first year of life.

Study Purpose and Approach

This study is the largest and most comprehensive to date of treatment costs for
very low birthweight infants. The study population consists of all very low
birthweight single live births covered by the state’s Medicaid program between
the years 1984 and 1987. During this period, the state Medicaid program covered
38 percent of very low birthweight live births. A unique aspect of this study is its
ability to observe treatment costs during the entire first year of life.

The study addressed three main issues related to the care of very low birthweight
infants: (1) treatment costs and patterns of care during their first year of life, (2)
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Medicaid expenditures for their care, and (3) the financial position of their
medical treatment providers.

Major Findings

The study reconfirms the high-risk nature of these infants, with 33 percent of
infants dying before the end of their first year of life. Twenty-eight percent die
within the first month of life, and another 5 percent die during the remainder of
the first year. The in-hospital mortality rate for the initial hospitalization is very
high, 30 percent.

Treatment Costs and Patterns of Care

Very low birthweight infants are extremely expensive to care for. Treatment
costs for the initial hospitalization average $54,900 (in 1987 constant dollars) and
for survivors is inversely related to birthweight. Infants who survive to
discharge are most expensive, averaging $69,000. This compares to $22,200 for
infants who die, reflecting the fact that most infants who do not survive the
initial hospitalization die early. Some infants have catastrophic expenditures.
For instance, the average cost of the initial hospitalization for surviving infants
with birthweights between 500 and 749 grams is $157,000.

The costs measured in this study are actual treatment costs as opposed to
hospital charges. Many studies of treatment costs use hospital charges as a proxy
for costs. As shown here, however, charges significantly overestimate treatment
costs. Average charges for the initial hospitalization in this study were $84,300.
This compares to treatment costs of $54,900, an overestimate of 53 percent. Thus,
charges for care provide a poor measure of treatment costs in this patient
population.

Lengths of stay during the initial hospitalization are high, an average of 46 days.
Infants who die average 12 days in the hospital. For those who survive to
discharge, length of stay averages 61 days and is inversely related to birthweight.
Some infants have very long lengths of stay. For instance, survivors with
birthweights between 500 and 749 grams average 113 days in the hospital. Some
infants stay in the hospital well into the first year of life.

Very low birthweight infants must be treated in a neonatal intensive care unit
immediately following their birth. Thus, many are transferred to the appropriate
facilities after they are born. During the remaining course of the initial
hospitalization, they may be additionally transferred to higher-level facilities for
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specialized care or to lower-level facilities for step-down care. The rate of
transfers during the initial hospitalization is high, with 25 percent being
transferred to an equivalent or higher-level neonatal facih'ty within the first week
of life, and 32 percent being transferred to another hospital at some time during
their stay.

Seventy percent of infants survive the initial hospitalization. Many (39 percent)
are rehospitalized during the first year of life. The average number of
rehospitalization episodes is 2 with an average length of stay per episode of 11
days. The rehospitalization rate is highest among extremely low birthweight
infants (those under 1,000 grams), with 46 percent of infants rehospitalized.
Although the average number of rehospitalization episodes is the same for these
infants as for higher birthweights, they average longer stays, 14 days. Infants
who die during the remainder of the first year of life have higher
rehospitalization rates (46 percent) than those who do not (39 percent). They also
have, on average, fewer episodes (1.6 compared to 1.9) but have much longer
lengths of stay during each episode, 37 days compared to 10.

The cost of the rehospitalization episodes was much less than for the initial
hospitalization, averaging $10,900 in constant 1987 dollars. A large difference,
however, was revealed between the cost of episodes for infants who die during
the first year of life and those who do not, reflecting the large differences in
lengths of stay for these two patient groups. The rehospitalization episodes for
infants who died averaged $48,800 compared to $9,200 for those who survived.

Once VLBW infants are discharged from the hospital, their care continues in the
community on an outpatient basis. Compared to the costs associated with
hospitalizations, charges for ambulatory care were modest, averaging $1,347 in
constant 1987 dollars. Much of this care was for services by physicians (an
average of $499), for care provided in the outpatient department of hospitals
($503), and for laboratory services ($327).

Medicaid Expenditures for Very Low Birthweight Infants

Many very low birthweight infants are born to poor women. Thus, their care is
paid for by state Medicaid programs. Yet, little is known about the magnitude of
state Medicaid expenditures for the care of these infants, because birthweight is
usually not coded on Medicaid claims. The state of California, which is the
subject of this study, is one of the largest Medicaid programs in the country.
During the study period (1984-1987), the state Medicaid program paid for 38
percent of very low birthweight live births in the state.
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In 1983, the state of California instituted selective contracting in the Medicaid
program in an effort to control costs and to foster price competition. This study
is based on the post-selective contracting period, 1984-1987. Thus, hospitals at
which care could be received were largely restricted to those contracting with the
state. Hospitals contracting with the state were paid based on negotiated rates.

Like treatment costs, Medicaid expenditures for the care of very low birthweight
infants are high. The average reimbursement amount for the initial
hospitalization was $39,400 in 1987 constant dollars. Expenditures for infants
who survived were much higher ($51,300) than for those who died ($11,600 ),
reflecting their higher treatment costs. Reimbursements for rehospitalization
episodes are lower than for the initial hospitalization, as these stays are
considerably less expensive. The average expenditure per rehospitalization
episode was $7,900. Reimbursements for infants who died after the initial
hospitalization were significantly higher ($23,700) than for those who survived
($7,200), again reflecting large differences in treatment costs.

Medicaid expenditures for care provided outside of the inpatient hospital setting
during the first year of life were modest compared with expenditures for
inpatient care. On average, reimbursements for outpatient services provided
during the first year of life averaged $669 in 1987 constant dollars. Program
expenditures for services provided by physicians, other practitioners, and home
health care averaged approximately $250 for each provider type. Program
expenditures during the first year of life for care provided in hospital outpatient
departments, laboratories, and clinics were lower, averaging $203, $109, and $115
respectively.

Financial Position of Providers

Medicaid expenditures for the care of very low birthweight infants are high, but
they are not sufficient to cover treatment costs. On average, during the initial
hospitalization, reimbursements covered 79 percent of costs. For infants who die
in the hospital, the rate of reimbursements relative to costs is only 63 percent.
For infants who survive to discharge, however, it is higher, 85 percent. The
apparent disparity between these two groups of infants is likely related to the
per-diem nature of reimbursements. The average cost per day for infants who
die is much higher, $2,213, than for infants who survive to discharge, $1,063.
Thus, losses are greater for these infants.

Whereas reimbursements fall considerably short of treatment costs for the initial
hospitalization, losses are lower in rehospitalization episodes. Overall,
reimbursements covered 94 percent of rehospitalization episode costs. For



infants who died during the remainder of the first year of life, however,
reimbursements covered only 70 percent of treatment costs compared to 95
percent for infants who lived. This finding is again likely related to the per-diem
nature of hospital reimbursements. The average cost per day in rehospitalization
episodes for infants who died was $1,875 compared to $986 for infants who lived.
Infants who die are more severely ill and thus consume more resources per day
in the hospital. Because hospitals are paid on a per-diem basis, losses on these
children are higher.

Reimbursements for outpatient care are also low in relation to charged amounts.
Among infants who used outpatient services during the first year of life,
payments averaged 52 percent of charged amounts. The lowest reimbursement
rates are for care in the hospital outpatient department, physician services, and
laboratory services. For these services, reimbursements cover only an average of
half of charged amounts; for laboratory, only 41 percent. These outpatient
services are the most likely to be used by these infants. Reimbursement rates are
somewhat better for clinic services, 66 percent, and are best for home health care,
where reimbursements cover 92 percent of charged amounts. However, only 8
percent of infants had clinic services and 39 percent, home health care services.

Implications for Policy

Medicaid is a major payer for the medical care of very low birthweight infants.
In California, the state pays for the medical care of two of every five VLBW live
births. During the period of this study, the California Medicaid program used
selective contracting to provide medical services to its beneficiaries. Hospitals at
which beneficiaries could receive care were restricted to those contracting with
the state for beneficiaries in most areas of the state. These providers were paid
based on negotiated rates. The losses on inpatient care for VLBW infants are of
concern to policymakers because these losses may eventually result in decreased
access to care for these high-risk infants.

The reimbursements made to hospitals suggest that prices have been set at
marginal cost. However, marginal cost pricing makes sense only if the Medicaid
caseload is small, with the fixed costs of the neonatal intensive care unit being
borne by other payers. Many of the hospitals providing care to these infants
have very high Medicaid caseloads and thus are unlikely to be able to recover
costs on infants in the neonatal intensive care unit whose care is paid for by other
payers. Thus, costs must be shifted onto other patients. This situation will
become increasingly difficult because the state of California has one of the most
competitive hospital markets in the country. Increasingly, hospitals may become



unwilling or unable to provide care to these high-risk infants. Reduced access to
care could significantly affect survival prospects, as it is well known that infants
who are born in hospitals with neonatal intensive care units have better survival
prospects than those who are not.

Similarly, low reimbursement rates for the outpatient care of these infants once
they return to the community may reduce access to follow-up physician care.
Because of the need for physician care after discharge, this factor may reduce
survival prospects. Given the large investment made in the initial
hospitalization, it would seem worthwhile to increase reimbursements for
physician care. This action would cost comparatively little in the overall profile
of care during the first year of life for these infants and might have significant
effects in improving access to care and thus survival prospects.

Medicaid expenditures for the care of very low birthweight infants are high, both
because treatments costs are high and because the program pays for many of
these births. Clearly, avoiding a very low birthweight birth would result in
significant savings. Prenatal care has been shown effective in reducing the
likelihood of a very low birthweight birth. This study provides estimates of the
cost-effectiveness of avoiding a VLBW birth. Prenatal care typically costs less
than $1,000. Each VLBW birth avoided saves approximately $50,000 in initial
hospitalization costs. Even if prenatal care serves only to shift the birthweight
distribution, significant cost savings can accrue. For instance, among surviving
infants, an increase in birthweight of 500 grams—from the 500 to 750 gram range
to the 1,000 to 1,249 gram range—would save over $90,000 in the cost of the
initial hospitalization. Expansions of the Medicaid program were recently
implemented to provide coverage for prenatal care to all low-income women. If
the birthweight distribution can be appreciably shifted to higher birthweights,
significant savings could accrue to state Medicaid programs.
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1. Introduction

Very low birthweight (VLBW) infants (those with birthweights under 1,500
grams) are a_high-risk patient population. Although they account for only 1.2
percent of births, these infants account for 46 percent of infant deaths (Prager,
1994). The high rate of mortality results from the fact that many of these infants
are born prematurely. Advances in neonatal technology in the past two decades
have significantly improved survival prospects for infants born prematurely, but
at a high cost. Currently, neonatal intensive care stays are among the most
expensive types of hospitalizations (OTA, 1987). Because many of these infants
are born to poor, young mothers, much of their care is paid for by state Medicaid
programs. The high cost of their care places a significant burden on these public
programs.

Despite the great expense associated with the care of these infants, the costs of
their treatment, as well as the expenditures for their care by state Medicaid
programs, have been poorly quantified. This lack of information is largely a
result of the difficulties in studying this high-risk patient population, because
VLBW births are rare events. Many studies to date have been based on care
provided to very low birthweight infants during their initial hospitalization at a
small number of hospitals (OTA, 1987; Pomerance et al., 1978; Doyle et al., 1989;
Phibbs et al., 1986; Walker et al., 1984). More recently, studies of the DRG
(Diagnosis Related Group) payment system for newborns have provided cost
estimates based on discharges from larger numbers of hospitals (up to 33
providers) (Schwartz et al., 1991; Lichtig et al., 1989; Berki and Schneier, 1987;
Resnick et al., 1986; Phibbs et al., 1986). Very little is known about treatment
costs during the remainder of the first year of life. The first year is a critical
period to study, because infant mortality is measured by deaths during the first
year of life.

This study, based on all Medicaid very low birthweight infants born in the state
of California during a four year period (1984-1987) is the most comprehensive
study to date of treatment costs during the first year of life for these infants. Both
treatment costs in the initial hospitalization as well as for the remainder of the
first year of life are studied. These costs include all rehospitalizations and
ambulatory care received. In addition, unlike in prior studies of hospitalizations
for these infants, the study’s use of Medicaid claims permits the identification of
all costs associated with transfer hospitalizations. This factor is particularly



important because the rate of transfers is high in this patient population. Care
for these infants was provided at over 200 hospitals. These measures provide
the best estimates to date of the treatment costs during the first year of life for

these infants.

This information should be particularly useful to policymakers in quantifying the
cost-effectiveness of prenatal care. Prenatal care has been shown to be effective
in reducing the likelihood of a VLBW birth (IOM, 1985). Because prenatal care is
relatively inexpensive, avoiding a VLBW birth will be very cost effective. The
precise magnitude of the cost savings, however, is unknown.

Many very low birthweight infants are born to poor women. Thus, the infants’
care is paid for by state Medicaid programs. Yet, little is known about the
magnitude of state Medicaid expenditures for the care of these infants, because
birthweight is usually not coded on Medicaid claims. The state of California, the
subject of this study, is one of the largest Medicaid programs in the country.
During the study period (1984-1987), the state Medicaid program paid for 38
percent of very low birthweight live births in the state. Because birthweight was
not coded on Medicaid claims, it was not possible to determine the size of
treatment costs or reimbursements made by the state for the treatment of very
low birthweight infants. However, in this study, we linked data from the state
vital statistics records to Medicaid claims data in order to identify very low
birthweight infants treated by the state Medicaid program. Using information
from the claims, we are able to quantify not only the treatment costs for these
infants but the expenditures made by the Medicaid program for their treatment.
We consider expenditures for the initial hospitalization, as well as for
rehospitalization episodes and ambulatory care during the first year of life.

In 1983, the state of California instituted selective contracting in the Medicaid
program in an effort to control costs and to foster price competition. This study
is based on the post-selective contracting period, 1984-1987. Thus, the panel of
providers at which care could be received was restricted largely to those
contracting with the state. Hospitals contracting with the state were paid based
on negotiated rates.

The size of Medicaid reimbursements, as well as their relation to actual treatment
costs, are particularly important to quantify. The California health care market is
one of the most competitive in the country (Melnick, 1989). If significant
financial losses occur in the treatment of these high cost infants, then providers
may be increasingly unwilling or unable to provide care to these high-risk
infants. Reduced access, in turn, may affect the survival prospects of these
infants. Site of birth is also known to be a determinant of survival. Infants born



in hospitals with neonatal units have better survival prospects than those who
are not (Williams and Howes, 1979; Hern and Brown, 1981; Paneth et al.,
1982a,b). ’

This report is organized as follows. First, we characterize the study population.
Then, the measurement of treatment costs is discussed. Next, we describe
treatment costs for the initial hospitalization, rehospitalization episodes, and
ambulatory care. Finally, we consider the size of Medicaid reimbursements for
treatment of these infants and its effect on the financial position of providers.



2. The Study Population

2.1 Identification of Medicaid Very Low Birthweight
Infants in the California Medicaid Population

As previously stated, the California Medicaid claims data for the period of the
study (1984-1987) do not contain information on birthweight. It was therefore
necessary to identify the claims belonging to infants in these birthweight ranges
by linkage to the California vital statistics data. In addition to containing
information on birthweight used to identify very low birthweight infants, these
data contain other variables of interest such as the date of death and maternal
characteristics. Once linked, the latter variables also provided important analytic
covariates.

To perform the linkage of Medicaid claims data to the vital statistics data, it was
first necessary to identify all of the delivery claims in the Medicaid system. We
used California Medicaid claims in the tape-to-tape data set. These data contain
Medicaid claims in a uniform format for five states, one of which is California.
The data are maintained by SysteMetrics, a MedStat Division.

We used information from both the diagnostic fields and the ancillary and
accommodation fields to define the universe of claims eligible for matching to the
vital statistics data. The Medicaid tape-to-tape data contain diagnostic codes in
ICD-9 (International Classification of Diseases, Ninth Revision) format. Both
primary and secondary diagnosis fields are present. We extracted claims with
delivery or birth codes in either the primary or secondary field. Because the
coding of diagnoses varies considerably, a broad range of codes was used
including pregnancy, delivery, birth, and conditions of early infancy.
Approximately 145 three-digit codes were used. In addition, we extracted claims
with any ancillary service use or accommodation fields relevant to maternal or
infant care during the delivery hospitalization.

Because Santa Barbara and Monterey Counties had their own countywide
managed care systems during the study period, no claims from those areas were
available for matching. We also excluded crossover claims for mothers dually
eligible for Medicare and Medicaid because these claims contain only the
Medicaid portion of costs and are thus incomplete.



There are no unique identifiers between the Medicaid claims data and the vital
statistics data. A number of common data elements exist, however. A statistical
match was performed based on the elements common to the two data sets.
Linkage was based on (1) name of mother or child, (2) birthdate of the child,! (3)
delivery hospital,? 4) maternal age, and (5) zip code of residence. The matching
process is described in detail in Bell et al., 1994. Multiple pieces of information
were used for the match. Thus, rewards for agreements and penalties for
disagreements on the various components were combined into an overall score
for the match. The match was complicated by the fact that Medicaid delivery
claims may have as beneficiaries the mother only, the child only, or have separate
claims for each. Thus, while the vital statistics data contain a fixed set of
matching variables, the Medicaid data contain a variable set, depending on the
person for whom the claim was filed. Since differing numbers of potential
matching variables were available based on the type of claim, scores are based on
as many matching variables as were available, to maximize the accuracy of the
match. The scoring algorithm, developed by Bell, Keesey, and Richards (1994),
worked extremely well for differentiating matches from nonmatches. After
manual review of some cases, a final set of 7,541 matched cases of live births was
identified.

For these 7,541 cases, we returned to the Medicaid tape-to-tape claims files and
extracted all claims for one year prior to the birth for the mother and subsequent
to the birth for the child.? Claims were extracted for all types of medical services
covered by Medicaid other than outpatient prescription drugs. The prescription
drug claims files were too voluminous to permit extraction. We did obtain
information, however, on all inpatient, outpatient, physician, clinic, and home

IMedicaid claims for a birth may be coded as claims associated either with the mother or the
infant. In addition, infants share their mother’s Medicaid number at birth. Thus, to determine the
birthdate of the infant associated with a given claim, Medicaid enroliment records were obtained for
all persons who had ever used the Medicaid number on the claim. Combined with information on
the date of admission for the claim, this procedure permitted identification of the infant’s birthdate.

2The claims contain Medicaid provider numbers to identify the hospital at which services were
obtained. The vital statistics data also identify the hospital of birth, but with a different set of hospital
identifiers. We translated the two types of hospital identifiers based on the names and addresses of
the hospitals.

3The extraction process was somewhat complicated by the fact that mothers and infants share
identification numbers at birth and that the claim matched to the vital statistics data may have been
either a birth claim, a delivery claim, or a combined claim for both the mother and child. Cases were
identified by the master identification number or numbers (in the case of dual maternal and infant
claims) on the matched claims. This is an identification number uniquely assigned to each Medicaid
beneficiary by the tape-to-tape system. Medicaid beneficiaries often change numbers—when they
move across county lines, for instance, or, in the case of infants, when they obtain their own ID and
no longer use their mother’s number. The tape-to-tape system maintains a longitudinal reference file
that tracks all Medicaid numbers ever used by a given beneficiary. We extracted all claims for every
Medicaid number associated with the master ID. This procedure provided a full set of claims for the
mother and child as well as some extraneous information that was later deleted.



services paid for by Medicaid. These claims were used to analyze the costs of
care associated with the initial hospitalization as well as the first year of life.

2.2 Study Sample for Treatment Costs in the Initial
Hospitalization

Infants and their mothers share Medicaid identification numbers at birth, and the
claims for infants and mothers are often combined. Thus, in the case of a
multiple birth, it is not possible to differentiate the costs associated with each
individual infant. We therefore restricted our analyses to single births: there
were 6,278 single births in the matched sample. Multiple births are known to be
higher risk infants with poorer survival prospects. The exclusion of multiple
births has ambiguous effects on estimates of the cost of the initial hospitalization.
On the one hand, infants who die early in the stay have very low costs. On the
other hand, infants who die late in the stay have very high costs. Thus, costs for
infants in a multiple birth may be higher or lower than the costs for those ina
single birth.

Because the California Medicaid claims often combine costs for the delivery and
any maternal care with infant costs at the delivery hospital, it is not possible in
the initial hospitalization to separate out, in a consistent manner across all claims,
the labor and delivery costs from any maternal care received. Thus, the initial
hospitalization measures created here contain both labor and delivery costs, and,
in some cases, several hospital days for the mother prior to and subsequent to the
births. The necessity of including both maternal and infant information into the
initial hospitalization meant that we had to drop some cases from our matched
sample of 7,541 infants. Some infants do not have a Medicaid-eligible mother.
The Medicaid claims data for these child-only cases do not contain any maternal
information and thus are not comparable to claims containing combined
information. In addition, some infants are not eligible at birth. For these infants,
we may not observe the entire claims history. Therefore, we also exclude these
cases. These exclusions resulted in a sample of 5,213.

The remaining sample was further reduced by 1,412 cases with poor quality data.
For instance, for some cases, the inpatient claims were incomplete. One instance
of this was for infants discharged alive after fewer than 10 days. We consulted
with an obstetrician and a neonatologist who indicated that this was clinically
extremely unlikely to occur. In these cases, we believe that the remainder of the
inpatient claims for the stay was missing from our files. For other cases, the
inpatient bills from the end of the hospital stay appeared to be missing. In these
cases, the last bill observed appeared to be an interim bill. There were many



hospital-based physician visits in the outpatient files corresponding to the period
immediately following the hospitalization. Again, in these cases, we determined
that the inpatient claims were incomplete, and they were excluded. Cases treated
in Kaiser hospitals, an HMO (health maintenance organization), were also
excluded because we were uncertain of the quality of the dollar fields on the
claims. The final sample size for the analyses was 3,801 infants.

2.3 Study Sample for Treatment Costs in the First Year
of Life

To measure the costs associated with the first year of life, it is necessary to
observe all of the claims associated with medical care of an infant in the first year
of life in the Medicaid claims data. Thus, it was necessary to restrict the sample
to infants eligible in each month of life. Information on the eligibility status of
the very low birthweight infants came from the Medicaid enrollment file. This
file contains information on the eligibility status of all enrollees. Because infants
share identification numbers with their mothers at birth, eligibility information is
sometimes incomplete on the infant’s enrollment record. Because Medicaid
eligibility is a family-level variable, if the infant was designated as ineligible in a
given month but the mother was eligible, we ascribed the mother’s eligibility to
the infant. In addition, if neither the mother nor the infant appeared to be
eligible in a given month, but the infant had a paid Medicaid claim in that month,
we assumed the child was eligible and assigned the eligibility type associated
with the most recent month of eligibility.*

Further, there are two types of eligibility within the Medicaid program,
categorical eligibility and medical eligibility. A significant fraction of very low
birthweight infants are covered by the medically needy program (41 percent).
The remaining infants (58 percent) are categorically eligible with 1 percent
having unknown eligibility. These categorizations are relevant for the degree to
which the Medicaid claims contain a complete claims history for treatments
provided.

All states must provide coverage for persons receiving cash assistance through
the AFDC (Aid to Families with Dependent Children) program. These persons
are known as categorically needy. AFDC payments are made to families with

children in which one parent is continuously absent from the home and whose

4Two types of categorical eligibility exist—cash and noncash. The cash type consists of persons
receiving income support from the AFDC program. We combined the two groups. Only a small
number (1.4 percent) of the categorically eligible very low birthweight infants was covered on a
noncash basis.



income is below a specified standard. Effective with the Deficit Reduction Act of
1994, state Medicaid programs were mandated to cover all infants under the age
of one year who were born after September 30, 1983, and whose families met the
state’s AFDC income requirements, irrespective of whether cash assistance was
received.

The state of California participates in the medically needy program. Individuals
who would otherwise qualify for categorical eligibility, except that their incomes
are too high, may qualify for Medicaid benefits under the medically needy
program. They qualify either if (1) their income is below the medically needy
standard set by the state or (2) their income, net of medical expenses, falls below
the medically needy standard. The medically needy income standard is above
the categorical income standard. Therefore, some individuals, whose income is
between the two income thresholds and who otherwise meet the categorical
requirements, actually have full coverage under Medicaid. However, they may
be enrolled in the program only in the months that they actually use services.
Other persons may gain eligibility by spending down to the medically needy
standard of medical expenses. In California the spend-down period is one
month. Thus, persons whose incomes are above the medically needy standard
will have Medicaid benefits in a given month only if their medical expenditures
are high enough to drop their income net of expenses below the threshold. The
amount required to attain eligibility is known as the spend-down amount and
this must be paid out-of-pocket by the individual.

Medically needy infants will generate claims only in months in which they have
medical expenses, if any, in excess of the spend-down amount. It is not possible
to identify which medically needy infants fall between the categorically and
medically needy income thresholds and thus have Medicaid coverage without
spend-down amounts. We will consider both inpatient and outpatient costs for
the first year of life. Because outpatient costs can be small in any given month, if
we do not observe a claim in a given month, we cannot be certain whether a
medically needy individual had no use of services or whether the individual did
have use, but the medical service was uncovered. Therefore, we also excluded all
infants who were medically needy in any month of life. The infants for this
analysis are therefore the set of continuously categorically eligible infants.

Finally, there were a small number of infants with incomplete inpatient claims
data for rehospitalization episodes. These were infants who had a large number
of inpatient hospital-based physician claims during a period in which there were
no corresponding inpatient claims. We assumed that the inpatient claims history
was incomplete and excluded the case. In addition, we were able to process data
only for 1986 and 1987, the last two years of the study period. The resulting



sample size was 887 infants. This is a subsample of the set of infants used in the
initial hospitalization analysis.

2.4 Characteristics of the Initial Hospitalization Sample

The infants for whom we study the initial hospitalization costs consist of all
Medicaid single live births for whom complete Medicaid claims histories are
available. Below, we provide simple descriptive statistics of the infant and
maternal characteristics of this study population. These data are derived from
vital statistics records. In addition, we describe the characteristics of the
hospitals at which these high-risk infants were born.

Infant Characteristics

The study population is a high-risk one. As shown in Table 2.1, the neonatal
mortality rate (death within the first 28 days) is 27.8 percent. The infant mortality
rate (death during the first year) is 32.6 percent. Thus, one third of these infants
die before reaching the end of the first year of life. Thirty percent die during the
initial hospitalization.

The birthweight distribution contains many infants with extremely low
birthweights. For instance, 42 percent of these infants have birthweights under
1,000 grams. Thirty percent of these infants have very low gestational ages
(below 27 weeks). Four percent have congenital anomalies, which increase the
risk of mortality.

The study population also contains many black and Hispanic infants, each
accounting for approximately one-third of the sample. White infants account for
26 percent of the sample; Asians, 5.6 percent; and Native Americans, 1.7 percent.
Information on the race of the child was derived from the vital statistics data.

The race and ethnicity of the infant are not reported directly on the birth
certificate. Instead, the race and ethnicity of the mother and father are reported,
usually by the mother. The methodology used here to assign the infant’s race is a
hierarchical one designed by Farley, Richards, and Bell (1993).

5 A hierarchical coding rule was used for infants of mixed parentage. Mothers and fathers are
classified as white Hispanic if they are white and self-report that they are of Hispanic origin.
Hispanic ethnicity was determined from self-reports. Because of the small sample size, nonwhite
Hispanics were not identified separately as Hispanic. A hierarchy of racial groups was established—
namely, African American, Native American, Asian, white Hispanic, white non-Hispanic, and other.
If either the mother or the father was in a given group, the child was assigned to that group. This rule
provides a grouping that is consistent with patterns of self-identification among members of a
heterogeneous population and recognizes that both parents’ backgrounds affect a child’s cultural
environment and eventual self-identification. The racial and ethnic distribution of infants using this
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Table 2.1

Infant Characteristics of Medicaid VLBW Infants
in the Initial Hospitalization Sample -

Percent
Birthweight
400499 4.7
500-749 16.2
750-999 21.5
1,000-1,249 26.0
1,250-,499 31.6
Gestational Age
20-23 weeks 6.9
24-27 weeks 229
28-31 weeks 32.6
32-35 weeks 17.6
36 weeks and over 10.2
Missing 9.7
Race
White 26.0
Black 338
Hispanic 31.9
Asian 5.6
Native American 1.7
Other 0.5
Missing 0.6
Sex
Female 47.8
Male 52.2
Any Congenital Anomalies
Yes 41
No 95.6
Missing 0.3
Death
Died in first 28 days 27.8
Died in day 29-364 4.8
Survivor 67.4
Discharged alive
Yes 70.0
No 30.0
N=3,801

Maternal Characteristics

The mothers of these high-risk infants are disproportionately young. As shown
in Table 2.2, 24 percent of these infants are born to mothers less than 20 years old.

methodology compared well with other methods of determining infant race such as the rules used by
the vital statistics data and mother dominant rules. The hierarchical rule does differ from these other
rules by classifying more infants as white Hispanic and fewer as white non-Hispanic. Among VLBW
infants, the hierarchical methodology results in approximately 3.5 percent more infants classified as
white Hispanic and the same percentage less as white non-Hispanic (Farley et al., 1993).
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Table 2.2

Maternal Characteristics of the Mothers of Infants
in the Initial Hospitalization Sample

Percent of Mothers
Age of Mother
Less than 15 years 1.0
15-19 years 229
20-24 years 33.9
25-29 years 23.9
30-34 years 12.7
35-39 years 4.1
4044 years 1.1
4549 years 0.1
Missing 0.4
Month Prenatal Care Began
No prenatal care 7.5
First trimester 61.2
Second trimester 23.8
Third trimester 2.8
Missing 47
Number of Previous Pregnancies
Primi-gravida (0) 359
Multi-gravida (1-3) 50.4
Grand multi-gravida (4+) 13.0
Missing 0.7
Any Pregnancy Complications
Yes 34.4
No 65.4
Missing 0.2
Number of Pregnancy Complications
None 65.4
One 30.6
Two or more 38
Missing 0.2
Any Labor Complications
Yes 48.1
No 51.7
Missing 0.2
Number of Labor Complications
None 51.7
One 38.8
Two or more 9.3
Missing 0.2
Any Predelivery Transfer
Yes 84
No 91.6
N=3,801

An additional 34 percent are born to mothers aged 20 to 24. The majority of
mothers (61 percent) initiated prenatal care in the first trimester. An additional
24 percent initiated prenatal care in the second trimester. However, 8 percent of
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the mothers had no prenatal care. Half of the mothers had 1 to 3 prior
pregnancies. Thirty-six percent of the mothers had no prior pregnancies; many
teen mothers fall into this category. In addition, the mothers of these high-risk
infants have high rates of pregnancy and delivery complications. One-third have
at least one pregnancy complication, and half have labor complications.

Because infant survival rates are higher if they are born in hospitals with
neonatal intensive care units, high-risk mothers, if possible, should be channeled
to these hospitals for birth. Eight percent of these mothers were transferred from
their admitting hospitals to the birth hospital prior to delivery.

Delivery Hospital Characteristics

Table 2.3 presents the characteristics of the hospitals in which the very low
birthweight infants in this study were born. Hospital characteristics were
obtained from cost reports submitted by each hospital to the California Office of
Statewide Health Planning and Development (OSHPD). The level of neonatal
care was obtained from the California vital statistics data.

Level 1 facilities have no neonatal intensive care units (NICU) and are not
appropriate birth sites for high-risk infants. Level 3 hospitals have the most
sophisticated neonatal intensive care units, often providing specialized services
such as major surgical procedures. The majority of births occurred in level 3
facilities (46 percent). Another 25 percent occurred in level 2 facilities, with 29
percent occurring in level 1 facilities. Many of the latter births are in rural areas,
where infants are transferred immediately after birth.

The vast majority of births (97 percent) are in urban areas. Medicaid infants tend
to be born in larger hospitals, with more than half being born at hospitals with
400 or more beds. Another third are born in hospitals with between 200 and 400
beds. The majority of births are in teaching hospitals (71 percent), with about
half of those in major teaching hospitals and half in minor teaching hospitals.
Most deliveries occur in private, not-for-profit hospitals (60 percent). One-third
occur in public hospitals. Very few deliveries occur in for-profit hospitals (6
percent).

During the period under study, the Medicaid program used selective contracting
to provide for the hospital care of its beneficiaries. Contracts were signed with
hospitals until the number of contracting hospitals was sufficient to provide for
the needs of the local Medicaid population. The area was then closed. For the
purpose of contracting, areas were defined by the Hospital Facility Planning
Areas (HFPA). In a closed area, all care, except for emergency services, must be



Table 2.3

Characteristics of Delivery Hospitals for Infants in the
Initial Hospitalization Sample °

Percent of Infants

NICU Level of Delivery Hospital

Level 1 29.2

Level 2 24.6

Level 3 46.2
Bedsize of Delivery Hospital

0-99 beds 4.7

100-199 beds 8.6

200~-399 beds 34.8

400+ beds 51.9
Teaching Status

Major teaching (IRB? >0.25) 35.7

Other teaching (IRB <0.25) 29.3

Nonteaching 35.0
Ownership

Public 34.1

Private, for profit 6.0

Private, nonprofit 59.9
Urban/Rural Location

Urban 97.3

Rural 2.7
Contracting Status of Hospital

Contracting 91.7

Noncontracting 8.3
Health Facility Planning Area (HFPA)

contracting status
Open 7.3
Closed 92.7
N=3,801

2ntern- and resident-to-bed ratio.
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provided at contracting hospitals. Most of the state’s areas with large Medicaid

populations were closed shortly after the introduction of selective contracting in

1983. As expected, the vast majority (92 percent) of births in this study, which
takes place between 1984 and 1987, occur in contracting hospitals and in closed

areas (93 percent).

2.5 Characteristics of the First-Year-of-Life Sample

The first-year-of-life sample is a subset of the initial hospitalization sample. It
contains fewer years (only 1986 and 1987) and is restricted to infants who are
both continuously eligible and who are covered by the categorically needy

standard. Table 2.4 shows the infant characteristics of this sample of infants. For

comparison purposes, they are contrasted to the entire sample of Medicaid very
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Table 2.4

Infant Characteristics for the First-Year-of-Life Sample

Percent of First-

Percent of Initial

Year-of-Life Hospitalization
Sample Sample?
Birthweight
400499 5.4 4.7
500-749 18.7 16.7
750-999 21.5 219
1,000-1,249 232 25.0
1,250-1,499 31.1 31.6
Gestational Age
20-23 weeks 6.5 6.7
24-27 weeks 24.4 23.8
28-31 weeks 33.0 317
32-35 weeks 17.0 18.0
36-39 weeks 6.1 6.4
4043 weeks 24 3.0
44-47 weeks 0.3 0.6
Missing 10.3 9.8
Race
White 20.2 239
Black 50.5 35.1
Hispanic 203 33.0
Asian 6.3 55
Native American 2.0 1.3
Other 0.1 0.4
Missing 0.6 0.7
Sex
Female 46.6 48.0
Male 53.4 52.0
Any Birth Injuries
Yes 0.5 0.6
No 99.3 99.3
Missing 0.2 0.1
Any Congenital Anomalies
Yes 3.7 3.6
No 96.0 96.2
Missing 0.3 0.2
Death
Died in first 28 days 31.5 28.3
Died in day 29-364 48 4.7
Survivor 63.7 67.0
Discharged Alive from Initial
Hospitalization
Yes 66.6 69.5
No 334 30.5
N=887 N=1,923

aThis column includes only continuously categorically eligible infants.
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low birthweight infants under study during those years (the latter were
described above in Section 2.1). The most striking difference in the composition
of the two infant populations is with respect to race. Blacks are
disproportionately more likely to be continuously categorically eligible. Fifty-
one percent of continuously categorically eligible infants are black, whereas
blacks comprise only 35 percent of all Medicaid infants. Hispanic infants are
much less likely to be continuously categorically eligible, primarily because they
are more likely to be medically needy at birth. Only 20 percent of continuously
categorically eligible infants are Hispanic, compared to 33 percent of all Medicaid
infants. Whites are somewhat less likely to be continuously categorically eligible
(20 percent, versus 24 percent). Asians and Native Americans are slightly more
likely to be continuously categorically eligible.

The birthweight and gestational age distributions of the first-year-of-life sample
and the initial hospitalization sample are roughly comparable to each other. The
first-year-of-life sample is somewhat skewed toward lower birthweights and has
slightly more males. The distribution of congenital anomalies in the two samples
is identical.

There are some differences, however, in the mortality experiences of the
continuously categorically eligible and the overall Medicaid sample. The former
has somewhat poorer survival prospects with a 28-day mortality rate of 32
percent compared to 28 percent for all Medicaid infants. The one-year survival
rate is lower for continuously categorically eligible infants, too: 64 percent
compared to 67 percent. This finding might seem somewhat surprising since the
first-year-of-life sample is disproportionately black and these infants have better
survival prospects. Moreover, the infants are all categorically needy, and we
have seen that these infants have better survival prospects.

The observed poorer survival rates, however, are partially a result of the high
rates of mortality in the initial hospitalization of this patient population. Infants
are continuously covered by Medicaid during the initial hospitalization. They
run the risk of losing coverage only when discharged. Thus, the requirement of
continuous eligibility results in the inclusion in the sample of all categorically
needy infants who died during the initial hospitalization. Because most deaths
occur during the initial hospitalization, poorer overall survival prospects result
when the patient population is based on continuous eligibility.
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3. Measuring Treatment Costs

Once very low birthweight Medicaid infants have been identified through
linkage to the vital statistics data, it is possible to measure their treatment costs
by using the Medicaid claims data. In this section, we describe the
methodologies used in measuring the cost of a number of different aspects of
medical care for these infants. These include the costs associated with the initial
hospitalization, rehospitalizations during the first year of life, and outpatient care
received during the first year of life. The initial hospitalization measures are
described in Section 3.1 and those for the first year of life, in Section 3.2.

3.1 Costs of Medical Treatment During the Initial
Hospitalization

Definition of the Initial Hospitalization Episode

Because very low birthweight infants must be treated in neonatal intensive care
units after birth, they are often transferred after delivery. Transfers are made to
higher-level neonatal units for specialized care and to lower-level units for step-
down care. Thus, the rate of transfers in this patient population is high. The
Medicaid data is unique in that it contains the entire claims history for the infant,
thus permitting transfers across institutions to be tracked. We will define the
initial hospitalization episode to contain all transfer hospitalizations. A transfer
is defined as a readmission to another institution within 24 hours of discharge.
This approach is quite different from that taken in prior studies in which data
from only one treating hospital were used to measure treatment costs.

To create the initial hospitalization episode, it was necessary to link together
claims from multiple hospitalizations. The process was complicated by the fact
that within a given institution, there were typically multiple claims, representing
interim billing to Medicaid, because of the long lengths of stay of these infants.
We linked together interim bills within a hospital as well as bills across different
hospitals based on the dates of admission and discharge on the claim. To be
considered part of the same episode, interim bills had to have starting and
ending dates of service within one day of each other. Transfers across hospitals
were identified by admission and discharge dates within at most one day of each
other. Similarly, maternal transfers were linked to the delivery episode if the
admission and discharge dates of the mother’s prior hospitalization was within
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one day of the delivery hospitalization. Half of the mothers were hospitalized
prior to the birth, typically for one or two days.

It should be noted that because the California Medicaid claims often combine
costs for the delivery and any maternal care with infant costs at the delivery
hospital, it is not possible in the initial hospitalization to separate out the labor
and delivery costs and any maternal care received in a consistent manner across
all claims. Thus, the initial hospitalization measures created here contain both
labor and delivery costs and in some cases, several hospital days for the mother
prior and subsequent to the birth. This is a further difference with the majority of
treatment-cost measures in the literature.

Measuring Inpatient Costs

We measure inpatient hospital costs as opposed to charges. Charges for
inpatient hospital care are not accurate measures of the cost of inpatient hospital
care because of the way hospitals price their services. Charges reflect a markup
over costs. However, the same markup is not applied to all services. Thus, it is
necessary to apply methodologies that convert individual charges on the patient
bill to costs. The methodology we employ is a standard method used to calculate
hospital costs from the charge data. This method has been used widely in the
determination of hospital costs associated with Medicare patients (Cotterill et al.,
1986; Rogowski and Byrne, 1990; Carter and Farley, 1992).

The methodology uses two types of information. The claims data contain
information on charges associated with services provided in the hospital. In the
case of the Medicaid claims data, the charges are disaggregated into 18 types of
service. The information needed to convert these charges to costs is contained in
cost reports filed by each institution. In this case, cost reports filed with the
Office of Statewide Health Planning and Development were used. These reports
are mandatory cost-reporting instruments filed by each licensed hospital with the
state of California. In addition to containing many variables of analytic interest,
such as the type of hospital ownership and bedsize, the cost reports contain
detailed financial information necessary for the conversion of charges to costs.
The California cost report data contain financial information on 52 separate
revenue generating centers within each hospital. Revenue generating centers are
such parts of the hospital as the pharmacy or the laboratory services. The cost
report contains information on the direct costs associated with each center during
the reporting period covered by the cost report. In addition, all indirect costs
from nonrevenue generating centers are allocated to these revenue generating

centers. Indirect cost allocations are made using accounting rules that are
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sometimes arbitrary (i.e., based on the square footage occupied by the
department), but from the perspective of the cost conversion, the use of a single
cost-reporting instrument for all hospitals assures that these allocations are made
in a uniform manner across all hospitals. Indirect and direct costs associated
with each center are added to create a measure of the total costs for the center
during the cost-reporting period. Costs are then combined with information on
revenues during the reporting period to create ratios of costs to charges for each
revenue generating center. The final step in the cost conversion is to multiply the
charges on the claim by the associated cost-to-charge ratio to create a measure of
cost. Hospitals generally file cost reports annually, but the starting and ending
dates associated with each cost report vary according to the hospital’s fiscal year.
The admission date associated with the hospitalization at an institution
determined which reporting cycle was used for that institution in the cost
conversion.

Application of the methodology is complicated by the fact that a one-to-one
match does not exist between the types of service on the Medicaid claims and the
revenue generating centers on the California cost reporting instrument. Aside
from having more centers (52) than the claims data (18), there was not a simple
collapsing of the cost reporting centers into the Medicaid centers. In the
Medicare program, Medicare claims and Medicare cost reports are matched to
provide information on the same centers within a hospital. The Medicaid
program, however, does not require cost reports of hospitals that provide
services to their patients. Only two sources of cost reports were available to
create cost-to-charge ratios, the Medicare cost reports and the California Cost
Reports. We selected the California reports not only because they provide
information on more revenue generating centers but because they distinguish
neonatal intensive care services, an important cost component for the population
under study.

The map created between the Medicaid centers and the California cost reporting
centers was designed to create the greatest possible precision in cost
measurement. It was guided by two factors: (1) the relative size of charges on
the Medicaid claims across centers and (2) the relative size of differences across
centers in cost-to-charge ratios on the California cost reports. Among the
ancillary cost centers, fields that accounted for significant portions of the
ancillary charges on the Medicaid claims were: respiratory therapy, pharmacy,
and laboratory. Charges for labor and delivery, while not accounting for a large
portion of ancillary charges, had significantly higher cost-to-charge ratios than
other ancillary services. A direct map was available for all of these categories;
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thus, they were mapped individually. All other ancillary charges were grouped
into the “other” category.

The accommodation fields accounted for the majority of charges on the claims.
The Medicaid claims data have three accommodation types: acute, intensive
care, and nursery. The California cost centers provide a direct map for the
nursery category. There are, however, three types of acute care:
medical/surgical, obstetrics, and pediatric. There are also three potential types
of intensive care: medical/surgical, pediatric, and neonatal. Hospitals do not
necessarily report all types of accommodations. For instance, those without
neonatal intensive care units do not report costs or charges for these categories.
The cost-to-charge ratios (CCRs) differ significantly across accommodation types,
so it is important for the matching to be as precise as possible.

The mapping of accommodation fields is further complicated by the fact that the
Medicaid claims often contain combined information for the mother and the
infant. For claims immediately after the delivery, the decision rule that we
applied was to assume that acute care charges related to the mother. If available,
we used the obstetric CCR. If not, the medical/surgical acute CCR was applied.
For intensive care charges, we assumed that these were related to the infant. If
available, the neonatal intensive care CCR was applied; otherwise, the pediatric
intensive care rate was applied. If neither was available on the cost report, then
the medical /surgical intensive care CCR was used. For claims that occurred later
in the initial hospitalization (either transfers to another facility or interim bills at
the delivery hospitalization later in the stay), we assumed that any acute care
days reflected care given to the infant and not to the mother. We therefore
applied the pediatric acute rate, if available. If it was not available, then the
medical/surgical acute CCR was applied.! Finally, for maternal stays prior to the
delivery, both intensive and acute care days were assumed to apply to the
mother. The order used for acute care days was the same as described above.

For intensive care days, the medical/surgical intensive care rate was used.

The application of these rules, however, turned out not to be straightforward. It
was complicated by the fact that in 1987 charges for obstetric and nursery days
were combined into a single category on the Medicaid claims. Because the cost-
to-charge ratios were different for these two types of accommodations, it was
necessary to disentangle the charges insomuch as possible. From the California
cost reports, we created synthetic price variables for each type of accommodation
by dividing the total revenues for an accommodation type by the number of

IFor infant transfers to other institutions, cost reports from that institution were used for the cost
conversion.
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inpatient days reported. The total charge in combined fields was then allocated
according to the relative prices of the two services in a given hospital. The
resulting allocated obstetric and nursery charges were then converted to costs
using the algorithms described above.

The application of the appropriate cost-to-charge ratio to each charge field on the
Medicaid inpatient claims, as discussed above, created a measure of hospital
costs associated with the inpatient stay. Some hospitals bill for care as part of
their inpatient charges. In other hospitals, however, some or all physician
charges are billed separately. For consistency, we identified all physician claims
associated with each initial hospitalization and combined them with the inpatient
portion of the stay. For separately billed physician claims, there is no
methodology available to convert charges to costs. Thus, these charges were
added directly to the inpatient costs.

The data for this study cover births occurring in calendar years 1984-1987. Thus,
it is necessary to make dollar amounts comparable across years. For physician
claims, dollar amounts were converted to constant 1987 dollars using the medical
component of the consumer price index (CPI) as defined by the Bureau of Labor
Statistics (BLS, 1985-1988). Hospital costs were adjusted across years using the
California weighted hospital input price index (CWHIPI) (OSHPD, 1990). This
index is defined quarterly and measures the rate of price increase in a fixed
market basket of inputs used by hospitals in the production of patient care. By
using a market basket specific to hospitals, these price indices provide better
intertemporal conversion factors for inpatient hospital services than did the
medical component of the consumer price index.

Before creating the cost measures, it was also necessary to determine the quality
of the charge data on the Medicaid claims. During the period covered by the
study, selective contracting was in effect (contracting began in 1983). Most of the
hospitals treating the infants in our study were contracting hospitals. As such,
they were paid on a per-diem basis. Thus, there might be some question as to the
accuracy of the charge data on the claims. Hospitals are required to report
charge data on the Medicaid claims as if the patient were a charge-paying patient.
To determine the quality of the charge data we performed several tests. For
hospitals treating VLBW infants, we compared charges for a set of VLBW infants
in the postcontracting years with those in several precontracting years. Aside
from general inflation, we noticed little change in charge amounts between the
pre- and the postcontracting period. We also compared charge data across
hospitals in a given year, contrasting contracting to noncontracting hospitals, and
we noticed no systematic differences. We did observe, however, that in 1984,
shortly after contracting went into effect, a few hospitals reported only a total
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charge and did not disaggregate it across service types. This problem was
rectified in later years for these hospitals. Thus, overall, the charge data were
judged to be of good quality. '

We also performed sensitivity analyses of the cost estimates to the type of
methodology used. The sensitivity of cost measures for the population of
Medicaid VLBW single live births is presented in Table 3.1. As can be seen there,
the average cost of the initial hospitalization is $54,944 (in 1987 constant dollars)
using the methodology described above. If charges were used as a measure of
costs, the average would be $84,308, an overestimate of 53 percent. VLBW
infants use many services with high markup rates (low cost-to-charge ratios).
This is particularly true of days spent in the neonatal unit. This fact underscores
the need for using cost methodologies rather than charges when making cost
estimates for this patient population.

The measures of cost using the methodology we have described contain all infant
transfers after the birth as well as maternal care associated with the birth. In
addition, they contain the physician costs associated with the inpatient hospital
stay. On average, physician costs represent 16.7 percent of the total cost of the
stay. The average physician charge was $7,660 in 1987 constant dollars. Because
maternal and infant information are often combined on Medicaid claims
associated with delivery, it is not possible to know the exact amount associated
with maternal costs. One-third of infants do not have a separate labor and
delivery fee on the delivery or birth claim. Among those that do, the average
labor and delivery cost is $870. It is not possible to know the exact costs
associated with maternal hospitalizations, although these are likely to be small.
For instance, among mothers with a predelivery transfer (only 8 percent of
mothers have these), the average predelivery hospitalization cost was $1,250. On
average, maternal hospital costs are likely to be a small fraction of the total initial
hospitalization costs. However, for infants that die early in their stays, maternal
and labor and delivery costs will represent a higher percentage of the costs of the
initial hospitalization.

Table 3.1
Sensitivity of Cost Estimates to Cost Methodology

Average Cost
Cost Methodology Measure
Charges $84,308
Costs $54,944

NOTE: Dollar amounts are in 1987 constant dollars.



3.2 Treatment Costs During the First Year of Life

Among infants who survive the initial hospitalization, many are rehospitalized
during the first year of life. During the time spent at home, care is received in the
outpatient setting. We compute cost measures both for rehospitalization
episodes and for outpatient care received during the remainder of the first year
of life. Unlike inpatient costs, however, outpatient costs are measured by
charges. This results from a lack of methods available to compute costs for these
types of services.

Inpatient Care

The methodology for creating inpatient measures is similar to that used in
creating the measures of treatment cost for the initial hospitalization. These
measures are described in detail in Section 3.1. In particular, inpatient hospital
costs contain costs for all transfer hospitalizations for the infant during the
rehospitalization episode. The transfer rate during rehospitalization episodes is
considerably lower (3 percent of episodes) than during the initial hospitalization
(32 percent of episodes). We included all hospitalizations with an admission date
before the first birthday of the child. All costs are converted to constant 1987
dollars using the California weighted hospital input price index.

One notable difference with the initial hospitalization costs is that in the
rehospitalization episodes, the claims contain only infant information and thus
costs do not contain a maternal component.

These estimates also contain all separately billed physician costs associated with
the inpatient stay. Physician costs accounted for an average of 17 percent of the
total hospitalization cost, the same portion as in the initial hospitalization
episode.

Outpatient Care

No methodology exists for converting charges to costs for outpatient services.
Thus, we measure treatment costs for these services by their charges. Claims are
included in the outpatient measures only if their dates of service are outside the
time spent in the inpatient hospital setting. Cost and use of services are provided
for the following types of medical service: physician services, other practitioner
services, clinic, outpatient department, home health, laboratory, and other.

These categories combined reflect all types of service on the outpatient claims for
the very low birthweight infants in our sample. These measures are defined
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based on the tape-to-tape uniform category of service codes. The physician
category is defined as code 8 (physician services); other practitioner, by code 10
(other practitioner); and clinic, by codes 12 (clinic) and 18 (rural health clinic).
Outpatient was defined by code 11 (outpatient department of a hospital); home
health, by code 13 (home health services); and laboratory, by code 15
(laboratory). Other outpatient services are based on code 7 and include only
“other” services.

In addition, we constructed measures of costs, reimbursements, and number of
visits for four categories of ambulatory visits: (1) physician office, (2) clinic, (3)
home, and (4) hospital-based. The latter consist of visits in both the hospital
outpatient department and the emergency room. Ambulatory claims were
assigned to these categories based on a combination of the uniform service code,
the category of service and the place of service. All ambulatory visits are
classified into one of these four categories.

The identification of outpatient claims associated with the infant was not
straightforward, since mothers and infants share a common Medicaid
identification number at birth. Most infants, however, receive their own
identification number within the first month of discharge from the initial
hospitalization. Some take longer. To identify outpatient claims associated with
an infant, we used the recipient birthdate on the claim. If this birthdate was that
of the child, we assigned the claim to the child. For inpatient claims, all infants
had received their own identification number by the time they were
rehospitalized, so this was not an issue.

Outpatient claims were considered to be part of the outpatient analysis only if
they were not associated with an inpatient stay. All physician claims associated
with the inpatient stay are incorporated into the cost of the inpatient stay.
Charges were converted to 1987 dollars using the medical component of the
consumer price index.



24

4. Costs of Care and Treatment Patterns

4.1 The Initial Hospitalization
Length of Stay During the Initial Hospitalization

The length of stay for the initial hospitalization represents the sum of all transfer
hospitalizations (both infant and maternal) associated with the birth. At birth,
VLBW infants are often transferred to a hospital with advanced neonatal
treatment facilities. During the remaining course of the initial hospitalization,
they may be additionally transferred to higher-level facilities for specialized
surgical care or back-transferred to a community hospital for step-down care.
Among Medicaid VLBW births, 25 percent are transferred to an equivalent or
higher-level neonatal facility within the first week of life; 32 percent of infants are
transferred to another hospital at some time during their initial hospital stay.

The delivery episode also contains maternal days in the hospital prior to the
birth. Half of the mothers are hospitalized prior to birth, 42 percent at the
delivery hospital, and 8 percent at another hospital. Mothers are typically
hospitalized one or two days prior to the birth.

The average length of stay for Medicaid VLBW single live births as defined here
is 46 days. Because of the high mortality rate in the first week of life among
VLBW infants, however, the distribution of length of stay is bimodal. This factor
is illustrated in Figure 4.1. Figure 4.1 shows the length-of-stay distribution for all
infants, and Figures 4.2 and 4.3, for infants who die and survive, respectively.

For infants who die during the initial hospitalization, the average length of stay is
12 days, compared to 61 days for infants who survive.

Among infants who die, half have lengths of stay of 3 days or less. Seventy
percent have lengths of stay of less than one week, and 92 percent stay in the
hospital less than one month. On the other hand, among infants who die, some
stay in the hospital for very long periods. One percent of infants stay between 4
and 6 months. Another one percent stay longer than 6 months.

For infants who survive, the length-of-stay distribution is quite different. Only
12 percent have lengths of stay of one month or less. Eighty-four percent stay 3
months or less, and 98 percent stay 6 months or less. Two percent of the sample
has lengths of stay in excess of 6 months.
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Figure 4.2—Length of Stay in the Initial Hospitalization for Infants Who Die

Length of stay differs widely by birthweight and gestational age. As shown in
Table 4.1, surviving infants in the lowest birthweight ranges, 500 to 750 grams,
have the longest lengths of stay, an average of 113 days. Among survivors,
length of stay is inversely related to birthweight, decreasing from an average of
82 days for birthweights of 750 to 999 grams, to 43 days for birthweights above
1,250 grams. Among survivors, length of stay also decreases with gestational

age, as expected.
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Figure 4.3—Length of Stay in the Initial Hospitalization for Infants Who Survive
to Discharge

Table 4.1

Length of Initial Hospitalization (in Days) by Infant Characteristics

Infants Surviving Infants Who Died

Initial During Initial
All Infants Hospitalization _ Hospitalization

Overall 46.0 60.6 11.9
Birthweight

400499 5.3 (@) 3.1

500-749 40.4 113.3 10.6

750-999 59.6 82.0 14.7

1,000-1,249 52.3 58.7 171

1,250-1,499 40.6 42.8 17.5
Gestational Age

20-23 weeks 249 711 8.5

24-27 weeks 48.1 82.5 11.6

28-31 weeks 53.3 63.0 14.9

32-35 weeks 446 48.3 19.1

36 weeks and over 39.2 45.3 9.5

Missing 41.5 57.3 8.6
Sex

Female 46.7 58.8 10.7

Male 454 62.5 12.8
Any Congenital Anomalies

Yes 29.2 70.6 6.8

No 46.7 60.3 124
Death

Died in first 28 days 5.8 (@) 5.8

Died in day 29 to 364 83.5 80.1 874

Survivor to day 365 59.9 60.0 —
Any Postdelivery Transfer

Yes 60.2 69.6 23.9

No 39.5 55.6 8.6

N=3,801 N=2,661 N=1,140

2Sample size too small to provide reliable estimates.
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Infants with congenital anomalies who died had shorter lengths of stay than
other infants who died during the initial hospitalization, reflecting the fact that
they died sooner (an average of 7 days after birth). Among those who survive,
however, lengths of stay are on average longer (71 days compared to 60). This is
likely related to the fact that they are more severely ill.

Similarly, infants who survived but were transferred from their delivery hospital
had longer lengths of stay (70 days) than infants who remained at the delivery
hospital after treatment (56 days). This may reflect the fact that the population of
transferred infants is disproportionately sicker than the nontransferred
population.

Surviving males have slightly longer lengths of stay (62 days) compared to
females (59 days). Lengths of stay are roughly comparable across racial groups.
Native Americans, however, have shorter lengths of stay among infants that die
(4 days compared to 11) and longer lengths of stay among infants that survive (70
days compared to 60 days).

The lengths of stay for the VLBW infants treated in the California Medicaid
population are comparable to those found in other studies. For instance, the
Office of Technology Assessment (OTA) reports on lengths of stay in 1984 for
infants treated at 7 Maryland hospitals with level 3 units, and 2 San Francisco
hospitals with level 3 units (OTA, 1987). The lengths of stay for infants under 750
grams treated at these institutions ranged from 39 to 41 days; for those 751 to
1,000 grams, 56 to 65 days; and for those weighing 1,001 to 1,500 grams at birth,
41 to 46 days. The lengths of stay for these birthweight groups in our study were
40, 60, and 46 days, respectively, and are thus comparable.

It is difficult to make direct comparisons across these data sources however. The
OTA study reports only on the neonatal intensive care portion of the stay at a
single institution. Further, the institutions are all level 3 units, which care for the
most severely ill infants. Many very low birthweight infants in the California
Medicaid population are not treated in level 3 units at any point in their initial
hospitalization. Further, the Medicaid births in this study are single births only;
thus, the patient populations are not directly comparable.

Another study of hospitalizations for very low birthweight infants treated in 28
perinatal centers in 1985 (Schwartz, 1989) found similar lengths of stay. For
infants who were discharged, lengths of home stay were 102 days for infants
with birthweights between 500 and 749 grams, 76 days for those weighing 750 to
999 grams, 59 days for the 1,000 to 1,249 gram category, and 42 days for the 1,250
to 1,499 gram infants. These numbers exclude infants who were transferred or
died and are thus most comparable to the surviving infant category in this study,
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which includes all hospital care for the California Medicaid infants. Lengths of
stay across the two studies are comparable, although somewhat higher for
infants in the California Medicaid population. '

The Costs of the Initial Hospitalization

The average cost of the initial hospitalization for very low birthweight infants is
$54,990 (in 1987 constant dollars). Treatment cost varies significantly by the
survival status of the infant. As shown in Table 4.2, the average cost for an infant
who survives the initial hospitalization is $69,000 compared to $22,000 for infants
who die. Figures 4.4 to 4.6 illustrate this finding. Among infants who die, 43
percent have costs of $5,000 or less, and 23 percent, between $5,000 and $10,000.

Table 4.2

Cost of the Initial Hospitalization by Infant Characteristics

Infants Infants Who Died
Discharged During Initial

All Infants Alive Hospitalization

Overall 54,900 69,000 22,200
Birthweight '

400-499 7,200 (a) 4,800

500-749 58,400 156,900 18,200

750-999 78,500 103,300 29,000

1,000-1,249 59,200 63,700 35,000

1,250-1,499 40,700 41,600 32,000
Gestational Age

20-23 weeks 34,700 89,100 15,500

24-27 weeks 65,800 107,800 21,500

28-31 weeks 62,000 70,500 28,100

32-35 weeks 46,400 48,200 33,600

36 and over 42,900 47,500 20,300

Missing 48,300 63,800 16,100
Sex

Female 54,300 66,000 19,700

Male 55,500 72,100 23,800
Any Congenital Anomalies

Yes 34,900 77,300 12,000

No 55,700 68,700 23,000
Any Postdelivery Transfer

Yes 81,900 89,500 52,400

No 43,500 57,500 13,800

N=3,801 N=2,661 N=1,140

NOTE: Costs are in 1987 constant dollars and are rounded to the nearest $100.
agample size too small to provide reliable estimates.
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Figure 4.5—Cost of the Initial Hospitalization for Infants Who Survive the Initial
Hospitalization

The majority of infants who die (89 percent) have costs of $50,000 or less. Some
infants who die, however, have very high costs: 3 percent have costs between
$100,000 and $200,000, and 2 percent exceed $200,000. A few infants have costs
in excess of $600,000.

Infants who survive have a distribution that is centered at a higher average level
of cost, but is similarly skewed. Only 1 percent of these infants have costs less
than $10,000; half of the infants have costs of $50,000 or less. Sixteen percent
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Figure 4.6—Cost of the Initial Hospitalization for Infants Who Die During the Initial
Hospitalization

have costs between $100,000 and $200,000, and 4 percent exceed $200,000. A very
small fraction have costs over $600,000.

Among surviving infants, the cost of the initial hospitalization is inversely
related to birthweight. Infants under 1,000 grams that survive have the most
expensive hospital stays. For infants with birthweights between 500 and 750
grams, the average cost of the initial hospitalization in 1987 dollars is $157,000.
For those in the 750 to 999 gram range it is $103,300. The lowest costs, $41,600,
are for the highest birthweight range, 1,250 to 1,499 grams. Similarly, surviving
infants with very low gestational ages (under 31 weeks) have the highest costs.
Infants with congenital anomalies who survive are more expensive to treat than
those without anomalies ($77,300 versus $68,700), reflecting their increased
illness severity.

Among infants transferred, the cost of the initial hospitalization is significantly
higher than for infants who are not transferred. This pattern holds true whether
the infant died in the hospital or not. Among survivors, infants who were
transferred cost an average of $89,500 compared to $57,500 for nontransferred
infants. Among those who died, transferred infants cost $52,400 compared to
$13,800 for nontransferred infants. This finding underscores the importance of
tracking all transfers when measuring treatment costs for these infants, as they
are disproportionately expensive to care for.

Other studies have estimated the costs of care for VLBW infants. For instance,
the Office of Technology Assessment studied the costs of treating these infants in
7 Maryland hospitals with level 3 units and in 2 San Francisco hospitals with

400K-500K

More than

600K
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level 3 units (OTA, 1987). The costs for infants with birthweights 1,500 grams
and under ranged from $26,737 to $60,105 in 1984 dollars. Costs for infants
under 750 grams ranged from $25,069 to $58,053; for those 751 to 1,000 grams,
$38,750 to $76,387; and for those 1,001 to 1,500 grams, $22,266 to $53,663. The
upper estimates are those for the San Francisco hospitals and the lower estimates,
for the Maryland hospitals. These cost figures are in 1984 dollars. The
comparable figures for the California Medicaid population in 1987 dollars are
$58,400, $78,500 and $48,900 respectively. These figures are comparable to the
San Francisco hospitals but are higher than those for the Maryland hospitals.

Comparisons across data sources must be made with some caution, however.
Costs in the OTA study are for 1984 and should thus be lower. Further, the costs
are for only the neonatal intensive portion of the stay at a single institution.
Those institutions are level 3 hospitals, which have the highest costs. Many of
the California Medicaid infants are never treated at a level 3 hospital during their
initial hospitalization. Also, the cost figures for this study include all transfer
hospitalizations, physician fees, if separately billed, and labor and delivery costs.
Finally, the California Medicaid population under study consists of single births
only. Multiple births have increased mortality risks and are thus likely to have
somewhat different costs, although they account for only 18 percent of the VLBW
births in California. Nevertheless, the cost figures are within the same range
reported in the OTA report, and are most similar to those reported by the 2 San

Francisco level 3 units.

Another study of very low birthweight infants (Schwartz, 1989) estimated
treatment costs for babies treated at 28 perinatal centers in 1985. All institutions
had neonatal intensive care units. These institutions were chosen to be
representative of urban tertiary hospitals in the United States. The average cost
of treatment for infants discharged home in 1985 dollars was $64,161 for infants
in the 500 to 749 gram range; $45,336 for infants weighing 750 to 999 grams;
$28,486 for the 1,000 to 1,249 gram range; and $19,497 for infants weighing 1,250
to 1,499 grams at birth. Infants who died or were transferred are excluded from
this group. Since treatment costs include all hospital care, they are most
comparable to the figures for surviving infants calculated in this study for the
California Medicaid program. Even accounting for inflation between 1985 and
1987, the costs of the California Medicaid infants who survive are twice as high
as those reported for the 28 perinatal centers. The treatment costs for infants who
die are also significantly higher.! Since the birthweight-specific lengths of stay

I Treatment costs in the 28 perinatal centers for infants who died were as follows: $7,090 for the
500 to 749 weight range; $12,434 for the 750 to 999 range; $15,412 for infants weighing 1,000 to 1,249
grams; and $10,036 for the 1,250 to 1,499 gram range.
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for the two study populations are very similar, the daily costs in the hospitals
treating these patients in California are likely to be higher than in the 28 perinatal
centers. These comparisons must be made with caution, however, as the patient
populations treated may be quite different. Medicaid patients, may, for instance,
be more severely ill. Nonetheless, the OTA report found that San Francisco level
3 hospitals had treatment costs twice as high as the study hospitals in Maryland;
thus, daily costs may be higher in California hospitals.

4.2 Care in the Remainder of the First Year of Life
Inpatient Care During the Remainder of the First Year of Life

Many infants (one third) die during the initial hospitalization. Those who
survive, however, continue to have high health care costs. For instance, among
those who survive, 39 percent are rehospitalized at some point during the
remainder of the first year of life. For rehospitalized infants, there are an average
of 1.9 rehospitalizations during the first year with an average length of stay of 11
days per episode. As shown in Table 4.3, the rehospitalization rate is highest
among the lowest birthweight infants. Forty-six percent of infants under 1,000
grams are rehospitalized compared to only 35 percent of those with birthweights
between 1,250 and 1,499 grams. The average length of stay is also longer, 14 days
for infants under 1,000 grams compared to 10 days for infants in the higher
birthweight ranges. The rehospitalization rate is also highest for infants with
very low gestational ages (under 31 weeks gestation). The number of
rehospitalization episodes rises with gestational age, but lengths of stay per
episode drop, indicating that these infants came back to the hospital for more
frequent but shorter stays.

Among infants who survived the initial hospitalization but died during the
remainder of the first year of life, the rehospitalization rate was higher (46
percent) than for infants who survived (39 percent). Among rehospitalized
infants, those who survived had more episodes (1.9 on average compared to 1.6)
but had much shorter lengths of stay (10 days, compared to 37).

As Figure 4.7 indicates, the distribution of rehospitalization episodes is skewed,
with the majority of infants (58 percent) having only one rehospitalization
episode. An additional 22 percent have 2 rehospitalization episodes, and 11
percent have 3. The remainder of infants, however, have very intense use of
inpatient services, with a maximum of 13 rehospitalizations during the first year.
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Table 4.3

Rehospitalization Rate in the First Year of Life

Among Infants Rehospitalized

Average Length of
Number of Stay per
Percent Rehospitalization =~ Rehospitalization
Rehospitalized Episodes Episode (Days)
Overall 389 1.9 10.9
Rehospitalization Rate by
Birthweight
500-999 46.2 1.8 13.8
1,000-249 372 1.9 9.6
1,250-1,499 35.2 2.1 9.8
Rehospitalization Rate by
Gestational Age
27 weeks and under 41.3 15 16.9
28-31 weeks 41.8 2.0 9.5
32-35 weeks 308 2.1 8.7
36 weeks and over 36.2 2.4 11.6
Missing 44.6 1.7 9.8
Rehospitalization Rate by
Survival Characteristics
Died During Remainder
of First Year 46.2 1.6 36.6
Survived Remainder of
First Year 38.6 19 9.7

Data for infants under 500 grams are not presented because of the small sample sizes.
N=591 infants who survived the initial hospitalization.

Percent of Infants

1 2 3 4 5 6 7 8 10 11

Number of Rehospitalizations

Figure 4.7—Number of Rehospitalizations for Infants Rehospitalized in the
First Year of Life



These figures are comparable to those found in a study by McCormick et al.
(1980) of 259 very low birthweight infants born in 8 geographically diverse
regions in the United States. In this study the rehospitalization rate for VLBW
infants was 38.2 percent. Of those rehospitalized, 34.7 percent were
rehospitalized more than once during their first year. The total number of days
of rehospitalization in the first year was 16.2. While the likelihood of
rehospitalization in this study is similar, the VLBW infants in the California
Medicaid population were more likely to have multiple rehospitalizations (42
percent of infants surviving the initial hospitalization are hospitalized more than
once) and to have more inpatient hospital days. This finding may reflect
differences in the severity of illness of the underlying patient populations.

Rehospitalization episodes occur at a different mix of hospitals than do delivery
episodes. As can be seen in Table 4.4, the majority of rehospitalized infants are
admitted to level 3 facilities (66 percent). Very few are admitted to level 2
hospitals (only 9 percent). The remaining 25 percent are admitted to level 1
facilities. In contrast, half of the delivery episodes are in level 3 facilities, and one
quarter in each of levels 1 and 2. Thus, relative to deliveries, more infants are
admitted to level 3 facilities, and many fewer are admitted to level 2 facilities.
The rates in level 1 facilities are approximately the same.

Rehospitalized infants are distributed roughly equally across hospitals with beds
numbering over 100. Deliveries, however, are concentrated in the largest
hospitals. Only 32 percent of rehospitalization episodes occur in hospitals with
400 or more beds. This compares to 54 percent of deliveries. Thirty-nine percent
of rehospitalizations occur in hospitals with fewer than 200 beds compared to
only 12 percent of deliveries. Twenty-nine percent of rehospitalizations are in
hospitals of 200 to 399 beds and 36 percent in hospitals of 100 to 199 beds. Very
few rehospitalizations (3 percent) occur in hospitals with fewer than 100 beds.

There are also significant differences in the ownership mix of admitting hospitals
for the rehospitalization. The vast majority of rehospitalizations occur in private,
nonprofit hospitals (77 percent), with very few in public hospitals (18 percent).
This is in sharp contrast to deliveries, where 37 percent are in public hospitals
and 58 percent in private nonprofit hospitals. The rate of admission to for-profit
hospitals is the same for both deliveries and rehospitalizations, about 5 percent.

The majority of rehospitalizations are in urban areas and in contracting hospitals,
as would be expected by the concentration of Medicaid beneficiaries in urban
areas and in areas with a closed contracting status.
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Table 4.4

Hospital Characteristics for Rehospitalization Episodes

Percent of Percent of
Rehospitalizations Deliveries
NICU Level
Level 1 24.8 28.2
Level 2 9.0 249
Level 3 66.2 46.9
Bedsize
0-99 beds 32 4.6
100-199 beds 35.8 7.4
200-399 beds 28.8 34.2
400+ beds 322 53.8
Teaching Status
Major teaching (IRB? >0.25) 273 36.7
Other teaching (IRB <0.25) 49.1 294
Nonteaching 23.6 339
Ownership
Public 18.0 36.9
Private, for profit 5.0 5.5
Private, nonprofit 77.0 57.6
Urban/Rural Location
Urban 98.0 97.5
Rural 2.0 25
Contracting Status of Hospital
Contracting 92.8 93.0
Noncontracting 7.2 7.0
Health Facility Planning Area
(HFPA) status
Open 7.0 5.9
Closed 93.0 94.1
N=444 N=1,923
NOTE: Hospital characteristics are for the admitting hospital in the case of a
transfer.

aIntern- and resident-to-bed ratio.

In comparison to the initial hospitalization, rehospitalizations are considerably
less expensive, at an average of $10,900. As shown in Figure 4.8, the distribution
of costs is highly skewed, however. Sixty-six percent of rehospitalization
episodes cost $5,000 or less. Ninety-five percent cost under $50,000. On the other
hand, 3 percent of episodes cost between $50,000 and $100,000; 1 percent between
$100,000 and $200,000. Another 1 percent have costs over $200,000. Thus, some
infants are very ill and generate very high rehospitalization costs per
rehospitalization episode.?

2 All rehospitalization episodes with an admission date prior to the first birthday are included in
the rehospitalization measures. Thus, some hospitalizations may stretch into the second year of life.
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Figure 4.8—Cost of Rehospitalization Episodes in the First Year of Life for
Rehospitalized Infants

As shown in Table 4.5, the cost per rehospitalization episode is lowest for infants
in the 1,250 to 1,499 gram group ($9,100 per episode, compared to $13,000 for the
under 1,000 gram group). Costs are inversely related to birthweight, but the
difference across birthweight groups is much smaller than in the initial
hospitalization. Infants with the lowest gestational ages (under 27 weéks) are

Table 4.5

Cost of Rehospitalization Episodes in the First Year of Life

Cost

Overall 10,900
Birthweight

500-999 13,000

1,000-1,249 11,300

1,250-1,499 9,100
Gestational Age

27 weeks and under 16,500

28-31 weeks 9,900

32-35 weeks 8,800

36 weeks or more 8,800

Missing 11,500
Survival

Died in remainder of first year 48,800

Survived first year 9,200

NOTE: Costs and reimbursements are in 1987 constant dollars.

Data for infants under 500 grams are not presented because of the small
sample sizes.

N=444 rehospitalization episodes.
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notably more expensive ($16,500) on average than higher gestational age groups
(less than $10,000).

The largest difference in per-episode cost, however, was between survivors and
nonsurvivors. For infants who died during the remainder of the first year of life,
rehospitalization episodes cost an average of $48,800, compared to $9,200 for

infants who survived.

Very little information is available on the cost of rehospitalization episodes for
VLBW infants. One exception is the study by McCormick et al. (1991) of 16 first
year survivors whose initial hospitalization was at the Children’s Hospital of
Philadelphia. For these infants, the average charge for rehospitalization was
$8,250. These infants had discharge dates from the initial hospitalization
between July 1983 and October 1984. Their parents were predominantly white,
married homeowners with relatively high incomes. Comparisons to this study
are difficult, however. Costs are not directly comparable, because they reflect
costs associated with the first year after the term due date of the baby or
discharge from the initial hospitalization, whichever came last. The social and
economic conditions of the parents of these infants were also considerably better
than those of the Medicaid infants in this study. Costs are also for an earlier time
period and thus would be lower because of inflation in medical costs over time.
Nonetheless, the cost figures are roughly comparable.

Use and Costs of Outpatient Services

Among infants who survive the initial hospitalization, approximately 60 percent
are not rehospitalized. Among those rehospitalized, many spend at least some
time outside the inpatient setting. During these periods, medical care for these
infants is provided on an outpatient basis. Outpatient expenditures by type of
service are presented in Table 4.6. Of the 887 infants in the first-year-of-life
sample, only 591 survived the initial hospitalization. Outpatient claims were
observed for 554 of these infants. Infants for whom no outpatient claims were
observed were primarily infants who died shortly after the end of the initial
hospitalization and those who were home for only short periods of time between
rehospitalizations. However, it should be noted that these outpatient estimates
may represent only a lower bound on the use of services by these infants. Some
services may have been obtained in free care settings for which no claims would
have been generated.

Overall, during periods in which they were not hospitalized, these infants
generated an average of $1,397 dollars in outpatient charges. Ninety-two percent
of infants received services from a physician, and 6 percent from some other type
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Table 4.6

Expenditures for Outpatient Care by Category of Service Among Infants with
Outpatient Service Use :

Percent of Total Charges in
Infants First Year of Life
Outpatient Services by Type

Physician 92 499
Other practitioner 6 363
Clinic 8 212
Outpatient department 75 503
Home health 19 279
Laboratory 77 327
Other 39 $565
Overall 100 $1,397

NOTE: All dollar amounts are in 1987 constant dollars.
N = 554 infants with any type of outpatient service use.

of practitioner. The average amount charged for physician services was $499 and
for other practitioners, $363. Three quarters of infants received some medical
services from the outpatient department of a hospital. The average charge for
these services was $503. Eight percent of infants received medical services from a
clinic, for which the average total charge was $212.

One out of five infants had some form of home health service. The average
charge for these services was $279. Most infants (77 percent) also had some
outpatient laboratory services. The average total charge for laboratory services
was $327. Finally, 39 percent of infants used some other type of outpatient
services with an average charge of $565. These represent all types of outpatient
services used by the VLBW infants in our sample.

We also explored the number and types of ambulatory visits among VLBW
infants during periods not spent in the inpatient hospital setting. Among infants
who survived the initial hospitalization, 548 incurred some type of ambulatory
visit. The average number of visits was 12, with an average frequency of
occurrence of one visit every two weeks during periods that the infant was not in
the hospital.

As shown in Table 4.7, the majority of ambulatory visits occurred in the
physician office and hospital settings. Eighty-eight percent of infants had a
physician office visit, and 78 percent had a hospital-based visit. The latter
consisted of outpatient and emergency room visits. The average number of
physician visits was 12, and the hospital-based visits, 6. Physician and hospital-
based visits occurred on average every 4.5 weeks during periods when the infant
was not in the hospital.
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Table 4.7
Ambulatory Visit Use Among Infants with Ambulatory Visits

Number of Visits

Number of per Week Alive
Percent of Infants Visits in First and Not in the
with a Visit Year of Life Hospital
Visits by Type
Physician Office 88 7 0.22
Clinic 8 3 0.08
Home 19 3 0.64
Hospital-based 78 6 0.22
Overall 100 12 0.49
N=548 infants.

Clinic and home-based ambulatory visits were much less frequent. Only 8
percent of infants had a clinic visit. Those who had them averaged 3 visits, with
one occurring every 12.5 weeks. Similarly, 19 percent of infants had home-based
care. Infants receiving home-based care during periods not in the hospital had
an average of 3 visits, occurring on average once every 1.5 weeks.

As shown in Table 4.8, the average amount charged for an ambulatory visit was
$57, resulting in aggregate charges during the first year of life of $646 (in 1987
constant dollars). The most inexpensive types of visits were those in clinics, with
an average of $37 per visit, for a total annual charge of $111. There were few
infants, however, with these types of visits. The most expensive visits were for
home health care, averaging $98 per visit. For infants with home health services,
charges for home health visits during the first year of life averaged $244.

The most frequently occurring visits, however, were those in physician offices or
the hospital setting. The average charge per physician office visit was $45, with
an annual aggregate of $312. Hospital-based visits were more expensive,
averaging $74 per visit and $408 annually.

Table 4.8
Ambulatory Visit Charges Among Infants with Ambulatory Visits

Total Charges in
Percent of Infants ~ Charge per First Year
With a Visit Visit of Life

Visits by Type

Physician Office 88 45 312

Clinic 8 37 111

Home 19 98 244

Hospital-based 78 74 408
Overall 100 57 646

N=548 infants
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There is virtually no information on outpatient care during the first year of life
for very low birthweight infants. One exception is the study by McCormick et al.
(1991) of 16 first year survivors whose initial hospitalization was at the
Children’s Hospital of Philadelphia in 1983 and 1984. For these infants, the
average charge for physician visits was $564, and for other outpatient services,
$1,311. The average number of physician visits was 18.5. The average charge per
visit was $30. In the first two quarters of the year, the primary cost among other
outpatient services was for equipment rentals for apnea monitors. The parents
were predominantly white, married homeowners with relatively high incomes.

It is difficult to make comparisons with this study, however. Costs are not
directly comparable because they reflect costs associated with the first year after
the term due date of the baby or discharge from the initial hospitalization,
whichever came last. These costs also include outpatient prescription drug costs,
which are not included in this study. The social and economic conditions of the
parents of these infants were also considerably better than those of the Medicaid
infants in this study. The study period was also earlier and thus charges would
be lower as a result of inflation in medical costs that occurs over time.
Nonetheless, expenditures on outpatient care are roughly comparable, although
infants in the California Medicaid population had fewer physician visits.
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5. Medicaid Reimbursements and the
Financial Position of Providers

In 1983, the state of California introduced a system of selective contracting with
providers. The period under study here, 1984-1987 immediately followed this
change in policy. The move to selective contracting was made in response to
rising Medicaid budgets. By contracting with providers, the state hoped to foster
price competition and thus to reduce prices to Medicaid and force providers, to
control their costs. Rates were negotiated with individual providers. For
hospitals, the vast majority of contracts were made on a negotiated per-diem
basis. Prior to signing contracts, hospitals had been paid on a cost basis.
Selective contracting was phased in during the study period as contracts were
being signed. Payment rates for the infants in this study are mostly negotiated,
because 93 percent of infants in the first-year-of-life sample were treated at
contracting hospitals. In this section, we consider Medicaid program
expenditures for very low birthweight infants and the financial position of
providers who provide their care.

Table 5.1 presents results for the reimbursements of inpatient hospital stays for
the treatment of these infants. In order to be comparable to the cost measures
created in Section 3, the reimbursements presented here include both the
institutional and professional components of care. On average, during the initial
hospitalization, reimbursements covered 79 percent of costs, with an average
reimbursement amount (in 1987 constant dollars) of $39,400. For infants who die

Table 5.1

Reimbursements for Inpatient Hospital Stays

Percentage Ratio
of Reimbursement
Reimbursement to Cost

Initial Hospitalization

Overall 39,400 79

Discharged alive 51,300 85

Died in hospital 11,600 63
Rehospitalization Episodes

Overall 7,900 94

Died in remainder of first year 23,700 70

Survived first year 7,200 95

NOTE: All reimbursements are in 1987 constant dollars and have been rounded
to the nearest $100.
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in the hospital, the rate of reimbursements relative to costs is only 63 percent.

For infants who survive to discharge, however, it is higher, 85 percent. The
apparent disparity between these two groups of infants is likely related to the
per-diem nature of reimbursements. The average cost per day for infants who
die is much higher, $2,213, than for infants who survive to discharge, $1,063.
Thus, losses are greater for these infants. The low ratio of reimbursements to
costs suggests that these services may have been priced at marginal cost as
opposed to average cost. For instance, in the Medicare outlier payment formula
under the prospective payment system, hospitals are paid for outlier days based
on their marginal cost, which is estimated at 75 percent of average costs (Carter
and Rumpel, 1993). Whether these services are priced at marginal cost or not, the
fact remains that hospitals have significant losses associated with the care of
these high-risk infants. Pricing at marginal cost makes sense only if the costs
associated with treating Medicaid patients truly is marginal. This assumption
only holds true if there are relatively few Medicaid patients being treated in the
neonatal intensive care unit, so that fixed costs are being largely borne by other
payer types. However, many of the hospitals that treat these infants have large
Medicaid caseloads. Thus, they are unlikely to be able to cover their fixed costs
from infants with other payer types. Furthermore, the hospital markets in
California are among the most competitive in the country. In a study of
California hospitals during the 1980s, Melnick et al. (1989) found that hospitals
responded to competitive pressures on inpatient care by diversifying and
increasing revenues from outpatient services to maintain financial stability. They
concluded that “unless hospitals can generate additional sources of revenue, they
will find it increasingly difficult to survive in the years ahead.” The consistent
losses on this patient population are of particular concern in highly competitive
markets. As it becomes increasingly difficult to recapture losses by cost shifting
onto other patients, the viability of the specialized units that care for these infants
may be threatened. This might eventually lead to reduced access to care.

While reimbursements are low in relation to costs for the initial hospitalization,
losses are considerably less in rehospitalization episodes. Overall,
reimbursements covered 94 percent of rehospitalization episode costs. For
infants who died during the remainder of the first year of life, reimbursements
covered only 70 percent of treatment costs compared to 95 percent for infants
who lived. The average cost per day in rehospitalization episodes for infants
who died was $1,875 compared to $986 for infants who lived. Infants who die
are more severely ill and thus consume more resources per day in the hospital.
Because hospitals are paid on a per-diem basis, however, losses on these children
are higher.
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Reimbursements for outpatient care are also low in relation to charged amounts.
Among infants who used outpatient services during the first year of life,
payments averaged 52 percent of charged amounts. As shown in Table 5.2, the
lowest reimbursement rates are for care in the hospital outpatient department,
physician services, and laboratory services. For these services, reimbursements
cover only an average of half of the charged amounts; for laboratory, only 41
percent. These are also the outpatient services most likely to be used by these
infants. Reimbursement rates are somewhat better for clinic services, 66 percent,
and are best for home health care, where reimbursements cover 92 percent of
charged amounts. However, only 8 percent of infants had clinic services and 39
percent, home health care services.

Among outpatient category types, Medicaid program expenditures are highest
for services provided by physicians, other practitioners, and home health care,
with an average expenditure of about $250 (in 1987 constant dollars) during the
first year of life. Expenditures on “other” service types average $361.
Expenditures are lowest for laboratory ($109) and clinic services ($115). Low
expenditures for laboratory services may be related to low payment rates for
these services; for clinic services expenditures are likely low because few infants
(only 8 percent) use these services. Expenditures on outpatient department
services are intermediate in expense, with an average of $203 during the first year
of life.

Reimbursements for ambulatory visits (Table 5.3) are also low, averaging only 53
percent of charged amounts. Hospital-based visits have the lowest ratio of
payments relative to charges, with only 44 percent of charged amounts paid to

Table 5.2

Reimbursements for Qutpatient Care Among Infants with Outpatient Service Use

Percentof Total Payments Percentage Ratio

Infants with in First of Payments
Use Year Life to Charges
Outpatient Services by Type
Physician 92 240 53
Other practitioner 6 255 66
Clinic 8 115 72
Qutpatient department 75 203 48
Home health 19 251 92
Laboratory 77 109 41
Other 39 361 71
Overall 100 669 52

NOTE: All dollar amounts are in 1987 constant dollars.
N = 554 infants with any type of outpatient service use.



the hospitals. Physician office visits also have low reimbursement rates, with
reimbursements covering only 57 percent of charged amounts. Clinic visits are
reimbursed at a higher rate, 77 percent, but few infants have these types of visits.
Home-based visits have the highest reimbursement rates, with payments
covering 93 percent of charged amounts.

Medicaid program expenditures for infants with ambulatory visits average $313
in the first year of life. Among infants with home health visits, expenditures are
$227 for this service. For those with hospital-based visits, expenditures average
$156, and for those with office-based visits, $164. The average amount spent on
clinic visits is relatively small, only $74. However, only 8 percent of infants had

clinic visits.

Table 5.3
Reimbursements for Ambulatory Service Use Among Infants
with Ambulatory Visits
Total Percentage
Percent of Payments in Ratio of
Infants Witha Paymentper  First Year Reimbursement
Visit Visit of Life to Charges
Visits by Type

Physician office 88 24 164 57
Clinic 8 27 74 77
Home 19 92 227 93
Hospital-based 78 28 156 44
Overall 100 28 313 53

NOTE: All dollar amounts are in 1987 dollars.
N=548
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6. Policy Implications

This study is the largest and most comprehensive to date of treatment costs for
very low birthweight infants. The study population consists of all VLBW single
live births covered by the state’s Medicaid program between the years of 1984
and 1987. During this period, the state Medicaid program covered 38 percent of
very low birthweight live births.

The results of the study show that treatment costs for very low birthweight
infants are extremely high. The average treatment cost of the initial
hospitalization alone is $54,900. Clearly, avoiding a VLBW birth would generate
considerable cost savings. Prenatal care has been shown effective in reducing the
likelihood of a VLBW birth. This study provides estimates of the cost-
effectiveness of avoiding a very low birthweight birth. Prenatal care typically
costs less than $1,000. Each VLBW birth avoided saves an average of $50,000 in
initial hospitalization costs. Even if prenatal care serves only to shift the
birthweight distribution, significant cost savings can accrue. For instance, among
surviving infants, an increase in birthweight of 500 grams from the 500 to 750
gram range to the 1,000 to 1,249 gram range would save over $90,000 in the cost
of the initial hospitalization. Expansions of the Medicaid program were recently
implemented to provide coverage for prenatal care to all low-income women. If
the rate of VLBW births can be appreciably decreased, significant savings could
accrue to state Medicaid programs.

Medicaid is a large payer for the medical care of VLBW infants. In the state of
California, the program paid for the medical care of two of every five VLBW live
births. During the period of this study, the California Medicaid program used
selective contracting to provide medical services to its beneficiaries. Hospitals at
which beneficiaries could receive care were restricted to those contracting with
the state for beneficiaries in most areas of the state. These providers were paid
based on negotiated rates. Under selective contracting in California, hospitals
sustained significant losses in the care of VLBW infants.

The losses on inpatient care for VLBW infants are of concern to policymakers
because these losses may eventually result in decreased access to care.
Reimbursements made to hospitals suggest that prices have been set at marginal
cost. However, marginal cost pricing makes sense only if the Medicaid caseload
is small, with the fixed costs of the neonatal intensive care unit being borne by



other payers. Many of the hospitals providing care to these infants have very
high Medicaid caseloads and thus are unlikely to be able to recover costs on
infants in the neonatal intensive care unit whose care is paid for by other payers.
Thus, costs must be shifted onto other patients. This situation will become
increasingly difficult as the state of California has one of the most competitive
hospital markets in the country. Increasingly, hospitals may become unwilling
or unable to provide care to these high-risk infants. Reduced access to care
could significantly affect survival prospects, as it is well known that infants who
are born in hospitals with neonatal intensive care units have better survival
prospects than those who are not.

Similarly, low reimbursement rates for the outpatient care may reduce access to
follow-up physician care once these high-risk infants return to the community.
Because of the need for physician care after discharge, these infants’ survival
prospects may be reduced. Given the large investment made in the initial
hospitalization, it would seem worthwhile to increase reimbursements for
physician care. This action would cost comparatively little in the overall profile
of care during the first year of life for these infants and might have significant
effects in improving access to care and, thus, survival prospects.
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