
IV. Geographic Distribution of
Newborn HIV Seroprevalence in
Relation to Four Sociodemographic
Variables

Introduction
Since the AIDS epidemic was first

recognized, there has been geographic
clustering of AIDS cases within the United
States and New York State. Most of this
clustering is related to pools of HIV-in-
fected individuals and to risk behavior ac-
tivities which occur most frequently in met-
ropolitan areas and states with large
populations at risk. Witness the high rates
of AIDS cases among homosexual and bi-
sexual men in New York City and San
Francisco and among intravenous drug us-
ers in urban areas of New York, New Jer-
sey, and Florida.1,2 In an earlier study in
New York City, zip code areas with rates
of drug-related hospital discharges in the
top quartile had a newborn HIV seroprev-
alence of 2.2 percent versus 0.8 percent in
all other zip code areas.3

Identification of geographic clusters
of cases can be useful in focusing preven-
tive efforts and allocation of health care
resources. HIV/AIDS cases are also likely
to be closely clustered in association with
other sociodemographic variables.
Knowledge of such relationships could be
useful for targeting and design of preven-
tion services which would differ between
high-risk areas and areas where HIV/
AIDS has not yet surfaced.

This report summarizes data on the
geographic distribution of HIV seropreva-
lence among New York State newborns
and its association with four sociodemo-
graphic variables: birthweight, maternal
education, race/ethnicity, and drug abuse
leading to hospitalization. Although such
associations do not indicate causation, they
provide insights for further investigation.

Methods
Three sources of data were used: the

New York State Newborn HIV Seroprev-
alence Study, the Birth Certificate Regis-

try, and the New York State hospital dis-
charge file. The data variables analyzed
included newborn HIV seroprevalence;3
hospital discharges with opioid, cocaine,
and infant drug withdrawal diagnoses;
birthweight; maternal education; and
race/ethnicity. All results were converted
to rates or percents by zip code, using
1988 postal zip codes.4

Newborn HIV seroprevalence and
race/ethnicity data included all newborns
born after December 31, 1987 and tested
for HIV between January 1, 1988 and Au-
gust 31, 1989. Rates for these variables
were calculated as percentages of the total
number of newborns tested.

Opioid, cocaine, and infant drug
withdrawal diagnoses were obtained from
the Statewide Planning and Research Co-
operative System for 19885 by using the
International Classification of Diseases-
Ninth Revision codes (304.0, 304.7 and
305.5 for opioid; 304.2 and 305.6 for co-
caine; 779.5 and 760.72 for infant drug
withdrawal). A combined all-drug vari-
able was established by combining all such
adult discharges. Rates per 100,000 pop-
ulation were determined by using zip
codes of residence for all persons dis-
charged and zip code population data from
the 1985 National Planning Data Corpo-
ration estimates.6 For the infant drug with-
drawal rate the denominator was the num-
ber of newborn discharges per zip code.

Data on low birthweight (defined as
less than 2,500 grams) and low maternal
education (defined as fewer than 12 years)
were obtained from the registry of 1987
birth certificates.

Geographic comparisons at zip code
level were made separately for New York
City and for New York State exclusive of
New York City. Zip code areas were ex-
cluded from the statistical analysis if they
had fewer than 100 births, absent varia-
bles, or extreme values which were outli-
ers. All variables were mapped by quar-
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FIGURE 1-Geographic Comparison of Rates of Newbom HIV Seroposiffivity, Low Birthwelght, Hospital Drug Discharges, and Low
Matemal Education by Zip Code, New York City.

tiles for visual ecologic comparison. The
geographic distribution of newborn HIV
seroprevalence was compared to that of
each sociodemographic variable by using
Pearson correlation coefficients and mul-
tiple regression.

Results

Ecologic Mapping
Visual review of maps of newborn

HIV seroprevalence rates by zip code
area showed clustering in both New York
City (Figure 1) and New York State ex-

clusive of New York City. For New York
City all maps of individual drug variables
showed a similar pattern so only the most
significant variable, all drugs, is presented
here. Maps for New York State excluding
NewYork City are not displayed, because

release of such data from zip code areas

with small numbers could compromise
confidentiality.

The first and second quartiles for
HIV seroprevalence in New York City
had rates of 1.6 to 6.1 percent and 0.7 to
1.5 percent, respectively. The sociodemo-
graphic variables were also clustered but
appeared to be more closely associated
with HIV seroprevalence in New York
City than in New York State exclusive of
New York City.

StatisticalAnalysis: New York City
Of the 348 New York City zip code

areas listed for 1988, 326 had valid entries
listed, but 151 had no population and were
excluded, leaving 175. All but five of these
areas had a population of 3,798 or more.

This restricted file contained 99.5 percent
of all births, 99.8 percent of all HIV se-

ropositives, and 99.7 percent of all drug

discharges. Further exclusion of nine ar-

eas with fewer than 100 births and one

area with an extreme drug discharge rate
left 165 areas on which the analysis was
done. These restrictions entailed minimal
loss of data for the variables under con-

sideration (Table IV-1). Over98 percent of
the information for each variable was in-
cluded in the restricted data set for corre-

lation and regression analyses.
Univariate correlation analysis

showed HIV to be correlated in varying
degrees with all sociodemographic varia-
bles studied in New York City (Table IV-
2). Most variables were also highly corre-

lated with one another. If one controlled
for low birthweight and the various drug
variables in calculating Pearson partial
correlation coefficients, low maternal ed-
ucation, percent Black, and percent His-

panic were no longer significantly corre-

lated with HIV. The drug variables were
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all highly correlated with one another. A
model comprising low birthweight and all
drug discharges was shown by multiple
regression analysis to be the best predictor
of HIV status (r2 = .77). Addition of all
remaining variables added little to the
model. Low birthweight by itself contrib-
uted most to the model (r2 = .69; data
available on request).

Statistical Analysis: New York State
Exclusive ofNew York City

Of the 1,918 zip codes listed for New
York State exclusive ofNew York City in
1988, 1,884 had valid entries, but 354 had
no population and were excluded. For the
remaining 1,530 the median population
was 2,441, and 25 percent had populations
less than 1,000. This restricted file con-
tained 98.9 percent of all births, 99.2 per-
cent of all HIV seropositives, and 99.2
percent of all drug discharges. Because of
small denominators, however, many ar-
eas had several extreme or missingvalues,
leading to exclusion of 1,013 areas (1,006
with fewer than 100 births and seven as
outliers). These exclusions left only 517
areas for the correlation and regression
analyses and resulted in loss of data for a
number of variables (Table IV-1). Overall
82 percent of the population, 88 percent of

births, 86.4 percent of newborn HIV se-
ropositives, and 83.2 percent of all drug
discharges were included in the restricted
data set.

Univariate correlation analysis on
this restricted data set showed HIV to be
less strongly correlated with all variables
than in NewYork City. The variables with
the highest correlation were percent
Black, percent Hispanic, and the drugvar-
iables (Table IV-2). A model comprising
percent Black, percent Hispanic, and co-
caine drug.discharges was shown by mul-
tiple regression analysis to be the best pre-
dictor ofHIV status (r2 = .39). Addition of
all remaining variables added little to the
model (r2 = .43). The two race variables
contributed most to the model (r9 = .36),
but all variables were closely associated,
and a model without race/ethnicity was
almost as good (r2 = .42).

Discussion
The variables used for the analysis

were chosen because of their availability,
completeness, and suitability as measures
of sociodemographic status. Low birth-
weight has been associated with socioeco-
nomic status.7 Maternal education, avail-
able on the birth certificate, had been

demonstrated as a good surrogate for ma-
ternal socioeconomic status in previous
Departmental studies.8 Drug discharges,
while not a measure of the total drug prob-
lem, reflect its distribution by providing a
measure of one of its severe outcomes
(hospitalization).

Other variables were considered but
rejected for one reason or another. For
example, sexually transmitted disease
rates were not always available by zip
code, and Medicaid participation is a bi-
ased measure of socioeconomic status be-
cause ofwide differences in enrollment by
locality.

Zip code was chosen as the geo-
graphic level of analysis because preven-
tion activities must be targeted to small
geographic areas and because a dilutional
effect is seen when larger units, such as
counties, are used.

Most pediatric AIDS cases are asso-
ciated with use of intravenous drugs by
one or both parents.' Of the 590 pediatric
cases reported in New York State through
October 1989, 346 (59 percent) had moth-
ers who used intravenous drugs, and 108
(18 percent) had mothers who were sexual
partners of intravenous drug users.9 The
associations between newborn HIV sero-
prevalence and hospital intravenous drug
discharges in the present study were
therefore expected. The high correlation
with cocaine discharges, however, is of
particular concern. While these mothers
may have also used intravenous drugs, the
cocaine association could reflect an in-
creased heterosexual transmission of
HIV, given the marked increase in syph-
ilis transmission associated with sex in ex-
change for crack cocaine.'0

Low birthweight is associated with
inadequate health care, poor nutritional
status, low socioeconomic status, low
level of maternal education, and alcohol
and other substance abuse,7"'1-'3 includ-
ing use of cocaine and heroin.14-16 Thus it
was not surprising to find low birthweight
closely correlated with newborn serop-
ositivity in New York City. Although
drug use, as measured by hospital dis-
charges, added to the association, its con-
tribution was less than that of low birth-
weight. Hospitalization for drug use
measures only the more severe portion of
a locality's drug problem. Low birth-
weight may be a better reflection of the
problem for the total community. Theo-
retically low birthweight could be an out-
come of, rather than a surrogate for, HIV
seropositivity. However, several studies
have shown that there are no significant
differences in birthweight between
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newborns of HIV-positive versus HIV-
negative women when the analysis con-
trols for drug use and socioeconomic
status.17-'9

Race/ethnicity was correlated with
HIV seroprevalence in New York City,
but this correlation appeared to be related
primarily to low birthweight and drug use.
This finding parallels AIDS case rates,
where minorities have much higher case
rates but primarily as a function of intra-
venous drug use.20

A different pattern of correlations
was seen in New York State exclusive of
New York City. The geographic distribu-
tions of all sociodemographic variables
were still correlated with newborn HIV
seroprevalence by zip code, but the cor-
relation coefficients were far less strong.
Also, on multiple regression analysis,
race/ethnicity replaced low birthweight as
the most significant, albeit minimal, pre-
dictor of HIV status, while drug use re-
mained a contributor.

Minorities have previously been
shown to be disproportionately affected
by AIDS, with case rates three to 12 times
those of Whites.21 Blacks and Hispanics
contribute 24 percent and 14 percent ofthe
United States AIDS cases, respectively,
while comprising only 12 percent and 7
percent of the population.22 AmongAIDS
patients, 71 percent of all women are

Black or Hispanic, as are 77 percent of all
children.' These differences have been re-
peatedly associated with intravenous drug
use and secondary heterosexual and per-
inatal transmission.2-23

The reason why race/ethnicity ap-
pears to be a better correlate forHIV than
low birthweight or drug use in New York
State exclusive of New York City is un-
clear. Some possible explanations are the
smaller amount of data available for anal-
ysis by zip code, the lower prevalence of
drug use resulting in hospitalization (drug
discharges per 100,000 population were 17
percent of those in New York City), and
the lower rate of newborn HIV seroprev-
alence (0.16versus 1.25 percent). Further-
more, the ratios of AIDS case rates for
Blacks and Hispanics compared to Whites
have been much greater in New York
State exclusive ofNew York City (7.6 and
5.2, respectively, versus 2.1 and 2.0). Sim-
ilarly, the ratios of HIV newborn sero-
prevalence rates for Blacks and Hispanics
are 15 and 10 times higher, respectively,
than for Whites in New York State exclu-
sive of New York City, compared to six
and four times higher in New York City.

While the major emphasis for public
health HIV/AIDS programs has been on
universal education and precautions, ef-
forts targeted at high-risk persons or geo-
graphic areas are also important. Our re-

sults confirm that prevention activities in
New York City should be focused on geo-
graphic areas that have low HIV/AIDS
rates but populations with low birth-
weights and high drug use-that is, pop-
ulations at risk for future HIV/AIDS
activity-as well as on geographic areas
with already high HIV/AIDS rates. The
extent to which sociodemographic factors
are important predictors outside New
York City remains to be seen.

Summary
The geographic distribution of new-

born human immunodeficiency virus se-
roprevalence at zip code level was com-
pared with the distribution of four
sociodemographic variables. For New
York City significant univariate correla-
tions were found between HIV and low
birthweight, drug use (as measured by
hospital discharges), maternal education
less than 12 years, and race/ethnicity.
Less significant correlations were found
for New York State exclusive of New
York City. For New York City a model
comprising low birthweight and all drug
discharges was shown by multiple regres-
sion analysis to be most strongly associ-
atedwithHIV status (r2 = .77). Elsewhere
a model comprising race/ethnicity (per-
cent Black, percent Hispanic) and cocaine
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drug discharges had the best, but less
strong association (r2 = .39). However,
because of intercorrelations, race/
ethnicity added little when the other var-
iables were included first. Knowledge of
the geographic association between HIV
seroprevalence and sociodemographic
status can be useful in designing and fo-
cusing prevention efforts in areas at high-
est risk for future HIVAIDS activity. []
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