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ABSTRA

This paper determines newborn costs and lengths of stay attributable to prenatal exposure
te cocaine and other illicit drugs, using as a data source all parturients who delivered at a large
municipal hospital in New York City between November 18, 1991 and April 11, 1992. We
performed a cross-sectional analysis in which multivariate, loglinear regressions were used to
analyze differences in costs and length of stay between infants exposed and unexposed prenatally
to cocaine and other illicit drugs adjusting for maternal race, age, prenatal care, tobacco, parity,
type of delivery, birth weight, prematurity, and newbom infection. Urine specimens, with linked
obstetric sheets and discharge abstracts provided information on exposure, prenatal behaviors,
costs, length of stay and discharge disposition. Qur principal findings show that infants exposed
to cocaine and some other illicit drug stay approxirately 7 days longer at a cost of $7,731 more
than infants unexposed. Approximately 60 percent of these costs are indirect, the result of
adverse birth outcomes and newborn infection. Hospital screening as recorded on discharge
abstracts substantially underestimates prevalence at delivery, but overestimates its impact on
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Intr;)duction

One of the most disturbing consequences of the surge in cocaine consumption during the latter half of
the 1980's has been its impact on infant health. The cluncaI literature offers convincing evidence tiiat newborns
exposed prepatally to cocaine are more likely to be bom pf:u:rm. suffec intrauterige growth retardation and
have lower birth weights than infants bom to similar mothers who are unexposed (MacGregor et al. 1987;
McCalla et al. 1991; Bateman et al. 1993). These outcomes are strongly associated with infant death and
childhood morbidity (Institute of Medicine 1985).

Prenatal exposure to cocaine and other illicit drugs is extensive. In the most comprehensive prevalence
study to date, urines from a population sample of over 29.000 wormnen collected at delivery across California
re\_-'al that 7.79 percent of black women, .55 percent Hispanic, and .60 percent white were positive for cocaine
(Vega et al. 1993). When exposure is expanded to include opiates, marijuana and amphetamines, prevalence at
delivery rises to 14.22, 2.75, and 6.79 percent among blacks, Hispanics and whites respectively. Even these
estimates are conservative since urine toxicological analysis can only detect exposure to certain drugs within 3
days of use (Ostrea et al. 1992). Application of these prevalence rates to pational birth figures suggests that
287.800 black, white and Hispanic infants were exposed to illicit drugs in 1991 (National Center for Health
Sutistics 1993).

. The economic consequences of prenatal jllicit drug use are _potem.ially enomgous (Hay 1991). Even if
costs are limited to the additional medical expenditures at delivery attributable directly (o exposure, they may be
sizeable given the technological sophistication of interventions available 1o treat premature and low birth weight
infants. Moreover, unlike users of tobacco and alcohol, taxes cannot be imposed casily on users of illicit drugs
so that much of the cost associated with the use of these substances wili be borne by the population of non-
users. The existence of these external medical costs' attributable to illicit drug use raises difficult qﬁestions as
1o how the cost burden will be distributed and what policies might best minimize it.

Despite the magnitude of the problem and the policy questions it engenders, there has been relatively
litdle research that specifically addresses the economic costs associated with prenatal drug use. One problem has

been the lack of reliable data on both exposure and costs with sufficient cases to allow for multivariate analyses.



Clinical reports have documented increased length of stzy and increased use of Mve care nurseries for
exposed as campared to unexposed newborns (Hurt et al. 1989;' Noble et al. 1989), and for infants exposed to
cocaine relative to opiates (Kaye et al. 1989). In the former two studies, however, small sample sizes precluded
any multivariate analysis and in the latter, exposure was based on self-reports. Research suggests that analyses
of birth outcomes based on raterval self-reports yield effects of exposure that are biased downwards (Zukerman
et al. 1989).

The General Accounting Office (GAQ) based on a survey of 10 urban hospitals reported median
charges for newborn care between $1,100 and $4,100 above those of unexposed infants. As in the study by
Kaye et al. (1989) that used self-repots, this investigation derived data on exposure from information recorded
on charts, A second difficulty with the data from this study was that monetary differences were based on
charges and not costs.

In a recent study which overcame many previous deficiencies, the authors examined‘ newbom costs and
length of stay for all singleton births exposed to cocaine at Harlem Hospital between September 1985 and
August 1986 (Phibbs, Bateman, Schwartz 1991). During this period, toxicologic screens of all newborn urines
and maternal self-reported histories were used to ascertain exposure during pregnancy.  Adjusting for
characteristics of the mother, authors reported that newbomn length of stay and costs attributzble to cocaine or its
derivatives (i.e. “crack") ranged from 4 to 10 additional days at a @t of between $2,600 and $8,450 in 1990
dollars,

Although this study represents a major improvement over previous work, its estimates of both length of
stay as well as costs are problematic for several reasons. First, between 1983 to 1987 New York State hospitals
were reimbursed on a prospective per diem basis.  1f infants exposed to illicit drugs provided net gains to per
diem revem..ls, especiaily lowards the end of the stay, then length of stay and thus costs reported under such a
system could be inflated. Second, cost infommation was based on the Medicare system of DI.lG's, a
reimbursement mechanism designed primarily for the care of the elderly. As the authors acknowledge, the 7
case groups designed to capture newbomn costs have large variances within groups. Third, regression estimates

did not take into account the non-negativity and skewness of the data on length of stzy and costs. Consequently,
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smdsﬁcal inferences may be misleading.

In this paper, wc estimate newbom costs and lcngth. of stay associated with prénatal exposure to
cocaine. The objectives are threefold: first, to ?.mptovc on csumam in the clinical literature with greater
attention to unbiased exposure measures, more aocuratc cost data, and more appropriate statistical anﬁyds;
second, to explore the mechanisms through which antenatal exposure to illicit drugs may.exert its effects on
newbomn length of stay and costs and; third, to compare costs and length of stay for patients in whom exposure
is known to medical providers compared to those in whom exposure remains occult.

Empirical Implementation

To structure the empirical work, we postulate that physicians maximize the sum of L, the difference
berween child health at birth (H,) and child health at discharge (H,). lofant health is improved by increasing
length of stay (L)), which represests an aggregation of inputs available to physicians. Length of stay is
constrained by the number of newborn beds at the hospital, which is fixed.  If a newborn’s initial heaith is
good, then the difference between H, and H, will be small, and the physician will conserve scare resources (Lg)
for less healthy newborns, those with a smaller H,. An important feature of the framework is that physicians,
not parents, are the decision makers. Physician choices regarding length of stay take prenatal M&viom and
birth outcomes as given. Thus, we view newborn costs and length of stay functions as reduced forms.?

Data

We included all women who delivered at a municipal hospital in New York City between November
18, 1991 and April 11, 1992 (N=1,323). Specimens obtained for routine urinalysis from parturients were
collected within 24 hours of admission to the labor and delivery unit. All urine samples were refrigerated and
transported within 48 hours to the institution’s toxicology laboratory. Information routinely collected from.
parturients was recorded on data shests which were given the same code oumber as the urine specimens. Data
included demographic information, history of exposure (cocaine, marijuana, heroin, methadone and tobacco),
and prepatal ;are. Data on birth outcomes, length of stay, expected reimbursement, and discharge disposition
were. from discharge abstracts.

To preserve confidentiality of study women we gave each data sheet and urine specimen the same case
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pumber. Neither had any personal identifiers.  We kept a separate file that contained only case numbers and
the mot-hcr's medical record numbers. This file was used by personnel in the Medical Records department to
link mother and infant to discharge abstracts. 'll'he file was returned {o us with only case numbers and relevant
discharge information.  We linked discharge information, data sheets, and urine toxicology results by case
oumber.

We were unable to obtain medical record oumbers for 34 infants, Two of the 34 infants were unlikely
to have sarvived given binth weights of 400 and 520 grams., Excluding these 2 newboms, the mean
characteristics of the other 32 mothers and infants based on the survey data were not statistically significant
along a host of characteristics (available upon request). An additional 8 other infants died in the hospital and 2
others were transferred. Elimination of these 44 records, reduced the sample to 1,279 mot.hers whose infants
survived che initial stay.

We apalyzed three outcomes: 1) the number of days the infant stayed in the hospital following delivery
that was certified to be medically necessary; 2) cost per discharge; 3) the service intensity weight associated
with each case. Cost per case is based on the New York Prospective Hospital Reimbursement Methodology
(NYPHRM 1V). Under NYPHRM IV, each discharge is assigned to a diagnostic related group (DRG); there
are 37 DRG’s for newborns. The service intensity weighi for each DRG is muitiplied by the case payment
rate, a weighted average of the hospital-specific costs (45 percent) and peer group costs (55 percent). The case
paymen: rate for municipal hospitals includes the cost of capital, physician services, medical cdﬁcation and
indigenrcare.  As an alternative expression of relative resource use, we present regressions with service
intensicy weights (SIW) as _the dependent variable. Service intensity weights reflect relative costs among the
600 DRG's in the New York State system. Thus, a case assigned an SIW of .5 costs half as omch, on average,
as a case with a STW of 1.0. The SIW's are based on a one-third sampling of all dischar_ges in the State, the
most recent being 1989 (New York State Department of Health 1991). Loosely, we view cost per discharge as
hospital-specific because it incorporates capital costs, physician services and indigent care at this particular
facility; STWs, by contrast, reflect the av:r;lge experience of all hospitals and include only costs comparable

across institutions.



Certified length of stay is the mumber of aays detemined (0 be medically necessary. We excluded days
in alternate levels of care because lh#y are specific to the &cﬁity and the local child welfare policies. In our
sample 51 infants had stays that exceeded the number of days that were medically necessary. The average
number of days in excess of (he medically necessary stay was 7.6.

Of the 1279 women/infant pairs in the final sample, 143 or 11.2 percent were exposed to one or more
cimgs. We categorized exposure as follows: 1) cocaine exclusively (N =34); 2) drugs other than cocaine -
marijuana, heroin, or methadone (N =58); and 3) cocaine and some other drug (N=51). To facilitate
discussion we use the following acronyms: EC for exclusively cocaine, DOC for drugs other than cocaine, and
CPOD for cocaipe pius other drugs. The three drug categories were further cl.asslﬁcd by how exposure was
determined. 1f exposure was ascertained by anonymous survey, and was not. recorded on discharge abstracts,
we refer to these cases as exposures unknown to physicians (N=101; 71% of total exposures). Because
exposures reported on discharge abstracts were based on information in 2 mother’s or iafant’s chart, we
consider these cases as exposures known to physicians (N =42 or 29% of total exposures).

Other covariates include mother's age, race, tobacco use during pregnancy (yes or no), prepatal care,
parity and cesarean delivery. Mother's race was categorized as follows: African American, non-American
black, Hispanic, white and Asian. Eighty-five percent of the women included in the study were black. We
dichotomized race between African American (30 percent) and all others since preliminary analysis revealed this
to be the only statistically important distinction. Prenatal care was also dichotomized between women who bad
at Jeast 4 visits and women who had ks than 4 visits or who were unregistercd for prenatal care at the hospital.
As with maternal race, more refined categorizations offered no additional insights. Finallﬁ. we uscd three
measures of infant health at delivery: birth weight measured in grams, a dichotomous indicator of prematurity,
and a dichotemous indicator of newborn infection. The latter two indicators were based on International
Classification of Disease, Ninth ﬁdition (ICD-9) codes on the infant or mother's discharge abstract. A
complete listing of which ICD-9 codes were used for each measure is available upon request.

Econometric specificadon

Both length of stay and newborn costs are strictly positive. Plots of the distributions (not shown)



revealed obvious skewness. Given these characteristics, we use the patural logarithm of each as the dependent
_van'able and White’s estimator as a cormection for heteroscedasticity.?

We e;sn'mate two specifications for each outcome. -The first includes our three measures of infant health
at delivery, The coefficients on illicit drug use in this specification capiure what we term the direct effects of
exposurs on newborn costs and length of stay. The second, specification ea.ciudes measures of newborn health.
The restriction allows us to estimate the total effect of cocaine exposure on newborn costs and length of stay,
since it captures the indirect effects of exposure on birth outcomes and maternal transmission of infection.

Results

Table 1 presents summary statistics stratified by drog use. We call attention to the obvious gradient
moving from left to right across this table. CPOD users are more likely than EC users, who in turn are more
likely than DOC users, to be African American, to have less than 4 prenatal care visits, to bave smoked during
pregnancy, to have lower mean birth weights, higher rates of low birth weight, very low birth weight, and
newborn infection. Similar gradients hold for newborn length of stay, costs and service intensity weiglus.
Finally, the second to last row in Table | shows that discharge abstracts are niore likely to record indicadons of
CPOD use than EC or DOC use.

Results from anonymous screen

The regression results in Table 2 are consistent with the initial findings reported in Table 1. Newborns
exposed to CPOD have longer stays, at substantially higher cost than infants unexposed to any drugs.  Based
on the specifications which exclude measures of ;Jewbnm health, CPOD exposure is associated with a 131
percent increase in length of stay (column 1), a 232 percent increase in hospital specific costs {(column 3) and a
300 percent increase in relative costs (column 5).* By contrast, EC use is associated with a 27 percent
increase in length of stay (column 1) and a 45 percent increase in costs (column 3). Both effects are marginally
significant. The use of DOC has little impact on costs and length of stay,

Another not.cwonhy finding is that only CPOD use is robust to the inclusion of newbom health at
delivery [columns (2), (4), (6)}. This signifies strong direct cost effects of CPOD exposure since its

coefficients fall by at most 42 percent when birth weight, prematurity and infant infection are added to the



specifications. By comparison, the coefficients on prenatal care and multiple births, covariates with strong
indirect effects, fall to zero with the inclusion of newborn health [columns (2), (f-i). (6)]. Even when we add
additional indicators of newborn health, such as fetal distress, respiratory distress, and drug withdrawal,
coefficients on CPOD use r‘:ma.in essentially unchanged (results not shown). From a statistical perspective the
robustness of the coefficients on CPOD is impressive because measures of infant health increases the adjusted
R-squared dramatically, from between .10 and .22 o upwards of .67.

To transform the loglinear regression -cocﬂicicms into length of stay and cost effects expressed in days
and dollars, we summarize in Tables 3 and 4 the total and direct effects of illicit drug exposure by type of drug,
In each table we show predicted length of stay and newborn costs for infants exposed and unexposed o each of
the three drug categories. Estimates are evaluated for infants born to sample women whose characteristics put
them at high risk for an adverse birth outcome.? Differences in outcomes between exposed and unexposed
infants shown in column 3 reveal marginal effects of illicit drug use.

Tables 3 and 4 underscore the strong association between CPOD use and newborn costs and length of
stay. Touwal effects of exposure shown in Table 3 indicate that infants exposed to CPOD sﬁy in the bospital, on
average, 6.6 days more at a cost of $7.731. The marginal costs of EC exposure are notably less ($1,223), and
the comparatively small impact of DOC use is statistically unmeaningful. Direct effects of exposure are
substantially less (Table 4). Hblding pewborn health at delivery constant, infants expased to CPOD stay 2.4
days longer at an incremental costs of $3,114. Thus approximately 60 percent of total sewborn costs
associated the CPOD exposure are the consequence of adve.rsﬁ birth outcomes and newborn infection.
Comparison with discharge abstracts

To determine whether the associalion between newborn costs and lengih of stay is greater when
exposure is k:uown to clinicians than when it is unknowm, we re-estimated the regressions in Table 2 with
separate indicators for known and unknown drug use.  Recall that if exposure were recorded on discﬁugc
abstracts we considered it known to clinicians, If exposure was not indicated on the discharge abstract, but was
captured by anonymous screen, we regarded it as unknown to clinicians.  The results appear in Table 5. To

simplify the exposition, we only show coefficients on drug use.



For infants exposed to EC at the time of t‘iclive:y, differences in costs and length of stay between
known and unknown exposure are dramatic. Infants whose exposure .to EC is known to clinicians have stays
almost 100 percent greater and newborn costs at least 130 percent greater than unexposed infants, By
contrast, we find no association between unknnwn exposure to EC and newborn costs and length of stay. A
chi-squared test rejects the null of no difference between lmovgn and unknown EC exposure in 4 of 6
specifications. We obtained the same resuit for infants exposed to-DOC. Known exposure is associated with
large and highly significant increases in costs a.nd length of stay; unknown exposure is not, - By contrast, there
are no meaningful differences in the costs between kmown and unknown exposures to CPOD. 7

The results in Table 5 suggest that selective screening of women or infants for exposure to cocaine and
other drugs as recorded on discharge abstract would bias upwards, except in the case of CPOD use, the
estimated costs associated with exposure.  To make this point more formally, we reran the regressions in
Table 2 substituting known exposure for actual exposure. Thus, infants classified as unexposed in these
regressions included a subset of newborns who were positive for an illicit substance at delivery as determined by
the anonymous screen, but ot recorded on discharge abstracts (see Table A-1 in the Appendix).

We used the coefficients from these regressions to predict total costs and lengthAof stay for newborns.
We used the same maternal characteristics as in Table 3 and 4 to evaluated the estimates.® Results are
presented in Tables 6 and 7. As noted on discharge abstracts, infants exposed to EC stay, on average, 4.6 days
longer at margical cost of $4,830. If cost and stays are taken from specifications which include measures of
newbomn health, marginal costs fall to $1,122 (Table 7), These results are in sharp contrast to comparative
estimates reported in Tables 3 and 4.  The marginal costs associated with known DOC exposure differ even
more dramatically than those reported in Tables 3 and 4. Infants exposed to DOC as recorded on discharge
abstracts have margical costs of $6,165 with additional stays of 3 days (Table §). When we control for
pewborn health, marginal costs fall, but are still substantial (Table 7). Differences between predicted costs and
length of stay for CPOD users are higher than those reported in Tables 3 an 4, but the differences are oot

statistically significant.



National costs of exposure

We conclude this section with projections of the ma.t;ginal newborn costs of exposure af the natiopal.
level for blacks, whites and Hispanics. This excrcise is speculative because our cost estimates are ﬁ@ a single
institution. 'Thus, we use estimates of the total and direct costs of exposure in order to bracket our
calculations.  We believe the direct costs are conservative because they minimize the indirect costs of exposure
associated with adverse birth outcomes. Births are from 1991 (National Ceater for Health Statistics 1993), |
Prevalence estimates for cocaine and opiates are from California (Vega et al. 1993). We assume that 60 percent
of all cocaine users are CPOD based on the distribution in our sample (51/85).

We estimate that EC and CPOD exposure have added 360 mil.li—on dollars to newbormn costs in 1992
dollars. We assume the marginal cost of DOC is zero based on the results in Table 3, If we use only the direct
costs of cxposu:é (Table 4), marginal costs fall to 132 millton dollars. We recompuled the estimates using costs
per exposure as recorded on discharge abstracts.  Based on total costs (Table 6), we find exposure adds 929
million dollars 10 gewborn costs nationally. [f we limit projections to only direct costs, we find that exposure
is associated with an increase of 387 million dollars nationally.

Discussion

We have found that newborns prenatally exposed to cocaine plus other drugs (CPOD) are three times
more costly to care for after delivery thaa infants unexposed at a large municipal hospital in New York City.
Exposure to exclusively cocaine (EC) is associa@ with 2 44 percent increase in costs whereas exposure to
drugs other than cocaine (DOC) has no meaningful association with newborn costs. |

The findings are in general agreement with Phibbs, Baltcman and Schwartz (1991) who also found that
women exposed 10 cocaine plus other drugs had the greatest increase in costs and length of stay. The magnitude
of increases reported by Phibbs, Bateman and Schwartz (1991) are substantially greater than ours. They
report, for instance, incremental stays of 10 days for infanis exposed to cocaine and.othf.r drugs, an effect 50
percent greater than the 6.6 days we report, If we adjust their costs for inflation and add 20 percent for
physician services, the marginal costs.of exposure to cocaine plus other drugs reported in their study rise to

$11,864, a sum also 50 percent greater than ours. The difference may be attributable, in part, 10 the New



York State prﬁspcttive per case reimbursement systr.ni which provides powerful incentives to minimize length of
stay. As noted above, this sysiem did pot become efiective until 1388, two years after the sa:dy by Phibbs,
Bateman and Schwartz (1991) was conducted.

In addition to improved cost estimates we have also clucidated some of the mechanisms through which
antenatal exposuwees to illicit drugs exert their effects. We fou'.r.l‘d we could account for all of the tength of stay
and cost efiects of EC and DOC exposure b}_r including gestational age, birth weight and congenital infection in
the analysis as ipdependent pred.ictofs. Qnly éPOD showed substantial direct effects independent of these birth
outcome variables though the length of stay and cost effects of CPOD decreased by over 40 % when the birth
outcome factors were included.

There arc important policy implications to these findings. Programs desigoed to ameliorate
prematurity, low birth weight and congenital infection may be predicted 1o demonstrate substantial cost savings
among individuals with prenatal itlicit drug exposures whether or not treatment is directed specifically at
eliminating the underlying exposure. Evidence of this effect has been demonstrated with respect to ilie
association of prenatal care ob birth weight among cocaine exposed individuals (Racine, Joyce, 'and Anderson
1993).

Anpther noteworthy finding is that where exposure to EC or DOC was recorded on discharge abstracts,
the affected neonates were found to stay longer and were more costly to care for than where exposure was
ascertained only by anonymous screen.  These were the same exposeres for which we were unable to
demonstrate significant direct effects oo costs and leagth of stay after including prematurity, birth weight and
congenital infection in the analysis, By contrast, we found no significant differences in outcomes between
CPQOD users identified on discharge abstracts and those found on the anonymous screen and at the same time
were able to demonstrate strong direct effects for these exposures.

If we consider identification on discharge summaries as similar to self-reporting of illicit substance usec,
these findings are consistent with a study which used meconium analysis to screen for exposure. Ostrea et al.
(1992) demonstrated that infants whose meconium was positive for illicit substances and whose mothers admitted

use had more adverse clinical outcomes than infants whose meconium was positive but whose mothers denied
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Two competing explanations may be invoked 10 account for these findings. On the one hand it co-uld
be argued that physicians, oﬁce aware of a patient’s exposure status, behave more conservatively. They may
order more (ests, consider more intensive t.tcaunents for medical conditions, observe newborms for longer
periods and, in general, strive to avoid undertreatment of sudl_ individuals whether or not their condition
clinicaily warrants this more rcsource-imcm?vc approach. On the .othzr hand, it may be that certain readily
observed conditions associated with more scvgrely affected individuals provoke medical personnel to search
more intensively for evidence of exposure. A typical example would be a woman w"ho was unregistered for
prenatal care or who screened positive for a sexually transmitted disease.

Cur data, we believe, support the latter contention. Wé found that infants whose exposure to EC was
recorded on discharge abstracts (what we havé referred to as known exposure) had smaller mean birth weights,
greater rates of low binh weight and their mothers received less prenatal care than infants whose exposure was
unknown. Among DOC users, differences in smoking were significant while differences in mean birth weights
and rates of low birth weight were sizable, but statistically insignificant.’ |

The fact that we could not demonstraté equivalent differences in costs and length of sty for CPOD
users identified by medical providers compared to those identified on the anonymous screen is also consistent
with this explanation given the large direct effects we found. While it appears that a greater proportion of
CPOD users were more severely affected and thus more readily identified than EC or DOC users (see Table 1),
a significant portion of the effect of CPOD exposure was found to be independent of the conditions that might
ordinarily motivate a provider to screen for exposure. Upder these circumstances providers who depend upoa
factors such as birth weight, receipt of prenatal care, gestational age, etc; to determine who they should-s;:rcen
are unable to predict who is likely to be exposed. The result is that the unscreencﬁ CPOD users have clinical
outcomes similar to screened CPOD users.

The epidemic of antenatal exposure to illicit substances is a sexious threat to the health of pregnant
women and their newborn offspring. The pamdoiica.l results of our investigation, however, indicate that while

the extent of the epidemic is, as others have found, far greater that what has been estimated on the basis of

nn



clinical reports from discharge summaries alope, the .clin.ica.l and cost lmpa& of exposure is sigr_xiﬁcantly smatler
thag what estimates from these sources would indicate.

Finally, it is somewhat reassuring mat_for exposure (0 cocaine alone or drugs other than cocaine, at
least in the setting of an urban hospital with ungoing experience of the epidemic, those women most severely
affected appear to be identified with little difficalty. The same sanguine appraisal cannot be substantiated for
women who use cocaine together with othcr_ drugs. The offspring of these Vwomen not only appear to have
worse clinical outcomes with larger consequcl:llt oeonatal costs, but the ability of the medical system (o identify

them prospectively is limited.

12



A Notes

- External costs are those imposed on noousers- See Hay (1991) and Maoning et al. (1989).

- The separation of physicians and parents is more problematic among private service patients who have an
ongoing relationship with a particular obstetrician. In this ;:ase. prenatal behaviors are endogenous. In
anticipation of an adverse outcomie, the phyéicianas perfect agent recommends interventions prior to birth (e.g.,
a smoking cessation program) in order to conserve resources postatally. At municipal hospitals in New York
© City, the majority of births are public service deliveries and in cur sample, 50 percent of all exposed women

had 3 or less prenatal visits, which suggests 2 minimal level of patient/physician interaction.

. We use a Lagrange Multiplier test for heteroscedasticity (Breusch and Pagan 1980). In all 6 specifications we

rejected the pull hypothesis of homoscedasticity decisively.
. The percent changes are equal to 100%(e”-1) where 3, is the coefficient on itlicit drug use.

. The specific characteristics are in the footnotes to Tables 3 and 4. Marginal effects were relatively insensitive

to variations in the characteristics of the mother.
. See footnotes to Table 3 and 4 for a list of characteristics.

. These comparisons are available upon request.
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Table 1

Summary Means and Frequencies by Type of Exposure
{percentages unless stated)

Cocaine Plus Exclusively Drugs Other No Drugs
Cther Drugs Cocaine Than Cocaine
(CPOD) (EQ) (DDC)
Characteristics . ‘
African American 80 . 65 47 26
Mother's age (yrs) 29 28 28 26
Primipara 25 21 22 27
4+ prenatal visils 27 53 67 : 81
Smoked during pregnancy 86 56 40 1l
Muliiple birth 4 0 3 2
Cesarean 24 18 38 : 16
Birth Outcomes
Birthweight {grams) 2,718 2,895 3,182 3,241
Low birthweight 39 18 14 9
Very low birthweight 8 3 2 2
Premature 18 12 12 6
Infant infection 45 35 28 ' 16
Cos;_ apd LOS
Certified LOS.(days) 15.1 7.8 6.6 52
Cost per case ($) ' 13,203 5,829 3,286 3,77
Service intensity 2.81 1.07 15 .69
weight (1.0 = average}
Hlicit drug use
Use known by MD 49 24 16 -
Use unknown by MD 51 76 84 -

Observations 51 M 58 1136



Table 2

Log Lincar Regressions of |
Newbomn Length of Stay, Costs and
Service Intensity Weights

Length of Stay Newborn Costs Service Intensity Weight
Total Direct Total Direct Total Direct
(1 - @ - (3) (4 (5 (&
Constant 1.71 8.23 7.97 18.29 =70 9.4
’ (.27 (.90) (37 - . (131 (.32) (1.03)
Multiple Birth 64~ .09, 627 oo .46 -29™
.59 (10) - .23 (.14 (.25 .15 .
Cesarean 62 S5 20 .09 25 147
(.05) (.03) (.08) (.06) . (.08) (.05)
Log 2ge -11 .06 -.16 07 -10 .14
(.08) (.06) (.10) (.08) o9 (.08
Primipara 09" -.05° Y 02 -.04 .01
(.04) (.03) (.06) (.05) (.0%) (.03)
Smoked during .02 01 =03 -.04 -.01 =03
preguancy (.06) (.04) (.08) (.06) (.08) (.04)
44 Prepatal Visits .28 -.05 -09 9™ .33 .02
(.06) (.03) (.09 (.06) on (.049)
African American .04 02 10 .08 .10 o7
(.05) (.03) (.07 (.05) (.06) (.04)
Exclusively cocaine 247 -.002 37 .06 340 03
(EC) (.14) (.10) (.18) (13 (.18) (.12)
Drugs other than A5 .06 14 11 .22 Al
cocalne (DOC) (.09) (0N (-14) (.12) oIy (.09)
Cocaine plus other N.% 497 1.34 95 1407 95™
drugs (CPOD) (.13) (.08) (.18) (.12) . .17 (.10
Log binh weight . - 142 146~
.11) (.16) (.13)
Premature S8 iy N1
(.10) (.15) (.13)
Infant Infection o 19 89
(.05) (.0M (.05)
N 1279 1279 1211 1271 127 1277
Adj R? 22 64 .10 A7 17 .67
F 37.6 170.7 15.1 . 19.1 27.6 202.4

» Standard errors (in parentheses) have been corvected for beteroskedasticity with White's (1980) estimator. Dichotomous
varizbles are | 1 true and zero otherwise. The two contimsous variables, mother's age and birth weight, are expressed as nawural
logarithms. -

T op<.io

" p<.05

T p<.01



Table 3

Predicted length of stay and newbom costs for infants exposed and unexposed
to exclusively cocaine (EC), drugs other than cocaine {(DCC), and cocaine plus other
drugs (CPOD) from specifications which exclude measures of newbom health **

Exposed Unexposed Difference

EXCLUSIVELY
COCAINE

Length of stay 6.4 5.0 ) 1.4
Newborn costs $3,957 $2,734 $1,223

DRUGS OTHER THAN
COCAINE

Length of stay 5.9 5.0 ‘ 0.9
Newborn costs $3,132 $2,734 5398

co LUS
OTHER DRUGS

Length of stay 11.6 5.0 6.6
Newborn costs 510,465 $2,74 $7,731

*Predicted values were caiculated as exp(ln y) * exp(c,2/2) where In y is predicted cost or length of stay and o? is
the associated standard error of the estimate.

Characteristics of women are as follows: singleton birth, vaginal delivery, 28 years old, smoked during pregnancy,
less than four prenatal care visits, and African American. '



Table 4

Predicted length of stay and newborn costs for infants exposed and unexposed
to exclusively cocaine (EC), drugs other than cocaine (DOC), and cocaine plus other
drugs (CPOD) from specifications which include measures of newborn bealth. **

Exposed Unexposed Difference
EXCLUSIVELY
COCAINE
.Length of stay AT 37 0
Newborn costs $2,054 $1,978 3116
DRUGS OTHER THAN
COCAINE
Length of stay 3.9 3.7 0.2
Newborm costs $2,000 $1,978 $22
COCAINE PLUS
OTHER DRUGS
Length of stay 6.1 37 2.4
Newbarmn costs 35,092 $1,978 $3,114

*Predicted values were calculated as exp(ln y) * exp(0,/2) where In y is predicted cost or length of stay and ¢ is
the associated standard error of the estimate.

*Characteristics of women are as follows: singleton birth, vaginat delivery, 28 years old, smoked during pregnancy,
less than four prenatal care visits, and African American (infant's weight 2718 grams, not premature, and no
infection). '



Table 5

Coefficients on known and unknown drug use in loglinear regressions
of length of stay, newborn costs and service intensity weights'

Length of stay Newborn costs Service inteasity weights
Total Direct Total Direct Total Direct
Exclusively Cocaine
Koown .68 29 1.03™ .50™ .15 63"
(.24) (-25) (42) (.21) (.43) (.25)
Unknown 1 -.09 “,18 -.06 11 -.14
(.15) (.10) (.18) (.14) A(.lﬁ) (.12)
Xot® 421" 2.03 3.67 5.42™ 5.54" 7.76
Drugs Other Than
Cocaine
Kanown 507 397 .17 1.017" 1.317 1.177
(13) (.15) | (:33) (.33) (.19) (.18)
Unknown .09 .01 -.05 -.17 .02 -.07
(.10) (.o"N (.13) (.11) (.12) (.07)
Xor 6.417 5.327 11.91™ 11.59 35.93™ 44.76™
Cocaine Plus Other
Drugs
Known 1.00°" 607 1.49™ 99~ 156 1.04"
(.16) (.09) (.22) (.15) (.21) (-14)
Unkpown .69 407 1.24™ 94" 1,28 91°
1 (.13) (.24) (.16) (.22) (.12)
Xy 1.96 1.96 64 .05 .54 .65

* Standard errors (in parentheses) have beea corrected for heteroskedasticity with White's (1980) estimator. Omitted
calegory is infant unexposed to any illicit drugs.

*A Wald test of the null hypothesis that coefficients on known and unknown drug use are equal,
p<.10

“ p<.05
“p<.01



Table 6

Predicted length of stay and newborn costs for infants exposed and
unexposed to exclusively cocaine (EC), drugs other than cocaine (DOC), and
cocaine plus other drugs (CPOD) as recorded on discharge abstracls and based

on specifications which exclude measures of newborn health.*

Exposed Unexpased Difference

EXCLUSIVELY
COCAINE .
Length of stay 10.4 5.8 4.6
Newborn costs 58,194 $3,364 $4,830
DRUGS OTHER THAN
COCAINE
Length of stay 3.3 5.8 3.0
Newbormn costs $9,529 53,364 $6,165
COCAINE PLUS
OTHER DRUGS
Length of stay 14.1 5.8 8.3
Newbom costs 512,591 ) 53,364 $9,227

*See footnotes to Table 3



Table 7

Predicted length of stay and newborn costs for infanls exposed and
unexposed to exclusively cocaine (EC), drugs other than cocaine (DOC), and
cocaine plus other drugs (CPOD) as recorded on discharge abstracts and based

' on specifications which jnclude measures of newborn health.*

Exposed Unexposed Difference

EXCLUSIVELY
COCAINE

Length of stay 5.1 3.9 1.2
Newborn costs : $3,331 $2,209 $1,122

PRUGS OTHER THAN
COCAINE

Length of stay - 5.6 39 2.7
Newborn costs $5,624 $2,200 $3,415

CAINE PLUS
QTHER DRUGS

Length of stay 6.8 3.9 . 2.9
Newbom costs $5,369 $2,209 $3,160

*See fooinotes to Table 4



