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Introduction
The National AIDS Behavioral Sur-

veys have examined the prevalence of
condom use and human immunodefi-
ciency virus (HIV) antibody testing for
people in the United States with risk
factors for HIV and other sexually trans-
mitted diseases."'" The present report
extends the National AIDS Behavioral
Surveys to examine changes in risk factors
for HIV and other sexually transmitted
diseases and in prevention practices among
heterosexual adults 18 to 49 years of age.
Of the two acquired immunodeficiency
syndrome (AIDS)-related studies that
have previously followed a probability
sample of adult heterosexuals longitudi-
nally, one focused on women only12 and
one focused on unmarried adults only.'3'14

We provide national and urban data
on risk factors and examine prevention
practices among those with multiple sexual
partners. People with multiple partners,
in the absence of consistent condom use,
have an increased risk for sexually trans-
mitted diseases (e.g., genital herpes)15'16
that serve as cofactors for HIV transmis-
sion. We have previously estimated the
size of the population at risk for HIV and
other sexually transmitted diseases1; the
current work provides estimates of the
degree of annual turnover in this popula-
tion segment. Because the major US
epicenters for HIV and other sexually
transmitted diseases are in large urban
areas, the analyses concentrate on the
urban sample.

Methods
Methodological details of the wave 1

survey have been described elsewhere.3'4

In brief, the baseline survey (June 1990 to
February 1991) was preceded by an
intensive pretest phase and was con-
ducted in Spanish and English. Wave 2
(January to August of 1992) interviews
were conducted approximately 1 year
later with the same interviewing proce-
dures as in wave 1. Two wave 1 random-
digit dialing samples, national (individuals
18 to 75 years of age) and high-risk cities
(individuals 18 to 49 years of age), were
reexamined in wave 2. The high-risk cities
sample included 23 cities that, at baseline,
had large numbers of AIDS cases (for
details of the cities survey, see Catania et
al.3 and Dolcini et al.4). In the national
sample, 1441 of 1553 (93%) 18- to
49-year-olds volunteered for wave 2; 1062
(73%) of the volunteers were reinter-
viewed (< 1% deceased, 8% refusal, 18%
not located), for an overall follow-up rate
of 68%. In the cities sample, 5614 of 6163
(91%) individuals volunteered for wave 2;
66% (3728) were reinterviewed (<1%
deceased, 8% refusal, 26% not located),
for an overall follow-up rate of 61%.
Follow-up rates in the longitudinal AIDS
in Multiethnic Neighborhoods survey13
paralleled those of the high-risk cities
sample in regard to differences by social
strata (contact the first author for data),
but overall the high-risk city follow-up
rates were somewhat lower (the overall
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rate for the AIDS in Multiethnic Neigh-
borhoods survey was 80%).14 Our rates
were closer to those obtained in a longitu-
dinal subsample of the National Survey of
Family Growth involving face-to-face in-
terviews (in 1988) and telephone inter-
views (in 1990) (68% follow-up)12 and
lower than those reported in a national
longitudinal telephone survey of mental
health issues (80% follow-up).17 In gen-

eral, respondents were lost to follow-up
because they had moved rather than
because they did not participate in the
survey.

The present report focuses on the
age group at highest risk for HIV and
other sexually transmitted diseases (indi-
viduals 18 to 49 years of age); separate
reports will examine older respondents.8
The data were weighted to reflect differ-
ences in probability of selection and in the
demographic characteristics of each
sample as compared with the Current
Population Survey (wave 1).18 Wave 2
respondents were somewhat less likely to
report a risk factor for HIV at wave 1 than
nonparticipants (high-risk urban sample,
22% vs 25%; national sample, 17% vs

23%; Ps < .01). Consequently, weights
were developed to adjust for attrition
between waves 1 and 2 (due to nonvolun-
teerism and noncontacts); segmentation
modeling techniques with the CHAID
algorithm were used in these calculations
(further technical information on the
attrition weights is available from the first
author).'l 26Unless indicated otherwise,
all analyses and sample sizes reported
here are based on weighted data, and all
standard errors were adjusted to reflect
the complex survey design, Table 1 pro-
vides the weighted and unweighted distri-
butions of the samples by-dem aihic
characteristics for heterosexuals.

All measures were parallel across

waves; details concerning the assump-

tions, validity, and pretesting of these
measures have been presented in Catania
et al.3 (for further details on risk behavior
and condom use measures, see table
notes). Respondents were asked whether
they had been tested for HIV in the past
year (yes or no). National condom sales
data, obtained from Towne-Oller and
Associates of New York City, were based
on electronic scanner data in a national
sample of retail outlets (for further de-
tails, contact the first author) and were

weighted to adjust for differences in store
parameters across each annual panel. The
data presented here were standardized to
reflect the actual number ofcondoms sold
as opposed to the number of units (i.e.,

packages, which contain va_iingjnumbers
of condoms across companies).

Results
Table 2 presents prevalence data

concerning risk factors for HIV and other
sexually transmitted diseases for the na-

tional and high-risk cities samples (figures
were adjusted for condom use and "serial
monogamy"; see below). Nationally, none
of the risk estimates changed significantly
from wave 1 to wave 2. The proportion of
respondents reporting multiple sexual
partners increased significantly in high-
risk cities (4% increase; McNemar

X2= 23.88,P = .001).

Respondents who appear to have
been monogamous with the same partner
_P_bth-vwaves may have been serially
monogamous with two partners across

waves and, therefore, at some level of risk
for HIV and other sexually transmitted
diseases. For instance, a person may have
reported one partner at wave 1 and one at
wave 2, but they may not have been the
same partner. Approximately 3.5% (36 of
1033) of the national sample and 3.3% of
the high-risk cities sample (117 of 3506)
were serially monogamous across waves.

Further consistent condom users (100%
use with all partners) may have been
excluded from the definition of risk. Taking
into account both serial monogamy across
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TABLE 1-Demographic Characteristics of Heterosexuals 18 to 49 Years of Age
in the National AIDS Behavioral Surveys' Longitudinal Survey

National Sample, % High-Risk Cities Sample, %

Unweighted Weighted Unweighted Weighted
(n = 1035) (n = 1033) (n = 3513) (n = 3506)

Gender
Male 40.3 48.2 41.7 47.7
Female 59.7 51.8 58.3 52.3

Race/ethnicity
White 73.1 75.7 42.0 55.5
Black 15.5 12.4 33.8 23.7
Latino 9.2 8.0 21.7 15.8
Asian 1.3 2.4 1.9 4.1
Other 1.0 1.5 0.5 0.9

Age,y
18-29 32.9 39.8 36.9 43.6
30-39 40.5 34.9 36.9 33.4
40-49 26.7 25.3 26.1 23.0

Education, y
< 12 8.3 10.7 14.0 16.5
12 26.9 29.3 23.0 25.0
> 12 64.8 60.0 63.0 58.5

Marital status
Married 59.3 62.3 43.6 47.0
Cohabiting 5.9 6.5 9.2 9.7
Separated 4.0 3.2 5.1 4.2
Divorced 10.7 7.0 12.0 8.8
Widowed 0.8 0.5 0.9 0.6
Never married 19.3 20.5 29.1 29.6

Income, $
< 10 000 12.4 14.9 18.4 19.7
10 000-20 000 15.7 16.6 21.5 21.1
20000-40000 35.4 36.3 32.1 32.5
40000-60000 19.2 17.4 14.6 14.4
>60 000 17.2 14.8 13.4 12.3

Note. Standard demographic variables were assessed, and heterosexuals were defined as those
who had had sex only with opposite-gender partners in the previous 6 years (sexual orientation for
respondents celibate over the previous 6 years was imputed by means of procedures described
in Dolcini et al.4). The initial interval for determining same-gender sexual activity was 5 years, with
another year added to this to reflect behavior between waves. For the total national (unweighted
n = 1062) and high-risk cities (unweighted n = 3728) samples, respectively, 98.4% and 94.9%
were heterosexuals, 0.4% and 2.2% were homosexual males, 0.7% and 1.2% were bisexual
males, 0.2% and 0.8% were homosexual females, and 0.3% and 0.9% were bisexual females (as
determined by behavior in the previous 6 years).
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TABLE 2-Risk Characteristics of Heterosexuals 18 to 49 Years of Age,
by Wave of Study

Wave 1 (June 1990 Wave 2 (January
to February 1991) to August 1992)

Sample and
Risk Factor % 95% Cl % 95% Cl

National sample (n = 1033)
No risk 84.1 81.5, 86.7 83.7 80.9, 86.4
Multiple partners 10.5 8.2,12.7 10.6 8.4,12.9
Risky partner 2.9 1.8, 4.0 3.4 2.1, 4.6
Transfusion 2.1 1.1, 3.1 1.6 0.8, 2.5
Other risk 0.4 0.2,1.0 0.7 0.1, 1.5

High-risk cities (n = 3506)

No risk 79.5 77.8, 81.1 76.7 74.9, 78.4
Multiple partners 15.3* 13.8, 16.8 19.3 17.6, 21.0
Risky partnera 3.3 2.5, 4.0 2.7 2.1, 3.4
Transfusion 1.7 1.1, 2.3 1.1 0.6,1.5
Other risk 0.3 0.1, 0.5 0.2 0.1, 0.4

Note. Risk factors were assigned hierarchically, with categories being filled in the following order:
multiple partners, risky partner, transfusion recipient, and other risk factors (including
hemophiliac and intravenous drug user). For example, respondents who had multiple partners,
regardless of what other risk factors they might have had, were grouped in the multiple partner
category. This procedure produced mutually exclusive categories. People with two or more
partners in the past year were defined as having multiple sexual partners. Hemophiliacs and those
receiving transfusions between 1977 and 1984 (inclusive) were categorized as at risk unless they
had no other risk factors and reported a negative HIV antibody test. "Risky partner" refers to a
main sexual partner who was HIV positive, was an intravenous drug user, had multiple sexual
partners in the past year, was a hemophiliac, or was a transfusion recipient between 1978 and
1985 (unless HIV negative with no other risk factors). HIV-positive persons were removed from all
analyses.

aOverall, 37% of those with risky partners at wave 1 reported this risk factor at wave 2, and 63%
eliminated this risk factor. Among those with no risk at wave 1 (n = 2326), 2% reported a risky
sexual partner at wave 2. Women were significantly more likely than men to report being in a risky
partnership at both waves 1 and 2 (50% vs 1 1 %; P = .05).

*P < .001.

waves and condom use, the adjusted wave
1 figures for the national and high-risk
cities samples, respectively, were as fol-
lows: no risk, 86% and 82.7%; multiple
partners, 9% and 12.8%; risky partner,
2.9% and 2.8%; transfusion, 1.7% and
1.5%; and other risk, 0.3% and 0.2%. The
corresponding wave 2 figures were as

follows: no risk, 83% and 79.1%; multiple
partners, 11.8% and 15.2%; risky partner,
2.8% and 2.5%; transfusion, 1.6% and
1.0%; and other risk, 0.7% and 0.2%.

We grouped respondents into four
categories: (1) those who reported a risk
factor at both time points (ongoing risk),
(2) those who reported a risk factor in
wave 2 but not in wave 1 (risk onset), (3)
those who reported a risk factor in wave 1
but not in wave 2 (risk reduction), and (4)
those who sustained a no-risk status
across waves (no risk). Table 3 provides a

breakdown of the patterns of change for

heterosexuals by sample type. A small

core of respondents maintained an at-risk

status over approximately 1 year, and

those reducing risk were essentially re-

placed by "new" at-risk individuals. Fur-

ther analyses of these change categories
were restricted to individuals reporting
multiple partners in the high-risk cities
sample.

Multiple Seual Partners: Ongoing Risk
vs Risk Reduction

Table 4 presents the percentage of
respondents reporting multiple partners
(or no risk) at both waves for different
social strata. We examined, by means of
logistic regression, demographic differ-
ences (age, education, income, marital
status, and race/ethnicity) between those
who reported multiple partners at both
waves and those who reported multiple
partners for the year prior to wave 1 but
no risk factors for the interval between
waves. Those reporting multiple partners
at both waves were predominantly male

(odds ratio [OR] = 3.88, 95% confidence
interval [CII = 2.3, 6.5) and had a high
school vs college education (OR = 2.05,
95% CI = 1.07, 3.92) (those with less than

a high school education did not differ

from either group). In general, across all

ethnic groups, individuals who were sepa-

rated, divorced, or widowed, and those
who had never been married were signifi-
cantly more likely than married individu-
als and cohabitants to report multiple
partners at both waves (data are available
from the first author). There was a

significant interaction between ethnicity
and marital status. Among cohabitants
and separated/divorced/widowed indi-
viduals, proportionately more Blacks than
Whites reported ongoing risk (a similar
pattern was observed for Hispanics vs

Whites, but that pattern did not reach
statistical significance); there were no

differences between married individuals
of any race/ethnicity. Among those who
had never been married, proportionately
more Whites than Hispanics reported
ongoing risk (ongoing vs risk reduction):
Black cohabitants vs White cohabitants,
OR = 10.60, 95% CI = 2.75, 40.9; Black
vs White single, divorced, or widowed
individuals, OR = 3.93, 95% CI = 1.42,
10.88; and White never-married individu-
als vs Hispanic never-married individuals,
OR = 3.86,95% CI = 1.29, 11.58.

Prevention Behavior: OngoingRisk
Group

Similar proportions of those who

reported multiple partners at both waves

sought HIV testing in the year prior to

interview at waves 1 (35%) and 2 (37%).
Of those reporting HIV testing at wave 2,
approximately half were being tested for
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TABLE 3-Changes in Risk
Status for the National
and High-Risk Cities
Samples

High-Risk
National Cities
Sample Sample

(n = 1033), (n = 3506),
Risk Group % %

No risk 78 69
Risk reduc- 6 8

tion
Risk onset 7 11
Ongoing 10 13

risk

Note. As a result of rounding, percentages
do not add to 100. No risk = no risk
factors at waves 1 and 2; Risk reduction
= risk factor at wave 1 but not at wave 2;
Risk onset = no risk at wave 1 but risk at
wave 2; Ongoing risk = risk at both
waves. Ninety-five percent confidence
intervals for dffferences between propor-
tions for dependent samples were as
follows: no risk, 5.4,12.3; risk reduction,
-3.8, 0.10; risk onset, -6.46, -2.04;
and ongoing risk, -5.24, -0.26.
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the first time, and only a small fraction
(19%) of people with multiple partners in
both waves repeatedly sought testing. We
found no significant demographic corre-

lates of HIV test seeking between waves

for respondents who reported multiple
partners at both waves.

Condom use (see Table 5) with
primary sexual partners did not change
significantly across waves (P > .10), but
there was a significant increase in condom
use with secondary partners, particularly
in consistent use (McNemar x2 = 8.20,
P = .004; comparison of consistent use vs

less than 100% use for wave 1 vs wave 2).
Logistic regression analyses indicated that,
by wave 2, proportionately more Blacks
than Whites were consistent condom
users with primary partners (33% vs 19%;
OR = 2.29, 95% CI = 1.09, 4.54) and
secondary partners (42% vs 28%;
OR = 2.18,95% CI = 1.06,4.44); Hispan-
ics were similar to Whites and Blacks
(Ps > .10). (The small number ofHispan-
ics with secondary partners at both waves

[n = 18] reduced the reliability of the
findings.) No other demographic variables
were significant correlates.

We examined whether people with
primary and secondary partners use con-

doms with their secondary but not pri-
mary partners. Only 7% of those with
primary and secondary partners at wave 2
(n = 244) were consistent condom users

with secondary partners and nonusers

with their primary partner. Another 19%
used condoms consistently with their
primary and secondary partners, 18%
were nonusers with both types of partner,
and 66% used condoms sporadically with
both types of partner.

Multiple Semal Partners: Risk Onset vs
No Risk

We examined demographic differ-
ences between those who reported mul-
tiple partners in wave 2 but not wave 1
(risk onset) and those reporting no risk
factors in either wave (see Table 4). For
those with multiple partners at wave 1
who reported no risk by wave 2, 70%
remained untested, 8% consistently used
condoms, and 64% never used condoms
as of wave 2. Thus, some people reduced
their risk by reducing their numbers of
sexual partners but have not determined
by testing whether they are at no risk.
Since they continue not to use condoms
consistently, they may be placing their
current partner at risk for HIV and for
other sexually transmitted diseases.

Two significant gender interactions
were obtained (gender by age, gender by

marital status). Proportionately more

younger women than older women re-

ported risk onset, but men were similar
across age categories. Women 18 to 29
years old were more likely to report risk

onset than women in their 40s (OR = 7.2,
95% CI = 3.32,15.76) and 30s (OR = 4.2,
95% CI = 1.94, 9.31), and women in their
30s were more likely to do so than those in
their 40s (OR = 1.7, 95% CI = 1.02,
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TABLE 4-Changes In Partner Status among High-Risk City Respondents
Reporting Muitiple Partners or No Risk Factors at Baseline

Multiple Partners (n = 531), % No Risk Factors (n = 2556), %

Ongoing Risk Risk Reduction Risk Onset No Risk

Gender * *
Male 68 32 16 84
Female 44 56 9 91

Race/ethnicity * *
White 56 44 12 88
Black 73 27 17 83
Hispanic 52 48 9 91

Age,y
18-29 62 38 20 80
30-39 58 42 9 91
40-49 58 42 5 95

Education, y *
< 12 71 29 12 89
12 67 34 15 85
>12 57 44 11 89

Marital status * *
Married 22 78 3 97
Cohabiting 36 64 22 78
Separated/divorced/ 68 32 20 80
widowed

Never married 71 29 27 73

Income, $ * *
<10000 63 37 21 79
10 000-20 000 67 33 17 83
20 000-40 000 61 39 11 89
> 40 000 47 53 5 95
Total 61 39 12 88

Note. Muftiple Partners = 2 or more partners per year; No Risk Factors = 1 or no partners (wave 1 to
2) and no other HIV risk factors. The analysis was limited to White, Black, and Hispanic
heterosexuals who had complete data on all listed variables (those who were HIV positive were
excluded); all figures have been rounded to nearest whole number.

*P < .05 for chi-square test of ongoing risk vs risk reduction or risk onset vs no risk for each
demographic variable listed.

TABLE 5-Condom Use among Heterosexuals 18 to 49 Years of Age Reporting
Muftiple Partners at Waves 1 and 2

Condom Use with Condom Use with
Main Partner,a % Secondary Partners,b %

None Some Most Always None Some Most Always

Wave 1 44 21 14 21 34 18 24 24
Wave 2 41 17 20 22 23 17 27 33

Note. Condom use was assessed in terms of how often condoms were used during vaginal or anal
intercourse with a main sexual partner or with other (secondary) partners (always, half the time or
more, less than half the time, never). None = 0%; Some = > 0% and < 50%; Most = . 50% and
< 100%; Always = 100%.

aMain partner at both waves 1 and 2, n = 256.
bSecondary partners at both waves 1 and 2, n = 221.
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2.84). The interaction between gender
and marital status was quantitative. Men
showed larger effects than women across

marital categories. For instance, the odds
ratio for never-married men relative to
married men was 16.1 (95% CI = 8.7,
29.8), whereas the odds ratio for never-

married women relative to married women
was 5.1 (95% CI = 2.76, 9.59). Overall,
single individuals were more likely to
report risk onset. (Among both men and
women, proportionately more cohabi-
tants, separated/divorced/widowed indi-
viduals, and never-married individuals
than married individuals acquired mul-
tiple partners. There were no significant
differences among the former three
groups.)

Prevention Behavior: Risk Onset
Group

In the risk onset group, approxi-
mately 74% (n = 273) were untested for
HIV between waves. Analysis of the
demographic correlates of HIV testing
revealed two significant gender interac-
tions. First, there were significant differ-
ences between educational groups for

women but not for men; proportionately
more women with high levels of education
( > 12 years) than with moderate levels (12
years) (OR = 5.30, 95% CI = 1.26, 22.28)
or low levels ( < 12 years) (OR = 6.24,95%
CI = 1.19, 32.68) got tested. Also, propor-

tionately more moderately educated indi-
viduals than less educated individuals
were tested (OR = 33.1, 95% CI = 4.39,
250.00; SE = 1.03). The unusually wide
confidence intervals reflect the small
sample size. Second, married women

were significantly less likely to get tested
than cohabiting women (OR = 14.98,
95% CI = 1.68, 133.71); separated, di-
vorced, or widowed women (OR = 25.8,
95% CI = 3.02,232.22); and never-married
women (OR = 7.0, 95% CI = 1.30, 38.02).
Proportionately more separated/divorced/
widowed men than married men obtained
testing (OR = 11.68,95% CI = 1.97,69.19).

The rates of consistent condom use

with primary and secondary partners were
approximately 30% (n = 281) and 39%
(n = 193), respectively (44% and 34%,
respectively, were nonusers). Marital sta-
tus and income were significant correlates
of condom use with primary partners.
Proportionately more never-married indi-
viduals than married (OR = 6.41, 95%
CI = 1.40, 23.98), cohabiting (OR = 7.16,
95% CI = 1.99, 25.60), or separated/
divorced/widowed (OR = 2.67, 95%

CI = 1.06, 6.75) individuals consistently
used condoms with their primary partners
(the latter three groups did not differ).
Furthermore, proportionately more re-

spondents with low ( < $10 000; OR = 9.49,
95% CI = 1.76, 51.18) and moderate

($20 000 to $40 000; OR = 10.33, 95%

CI = 1.94, 54.79) incomes than respon-
dents with high incomes ( > $40 000)
consistently used condoms with primary
partners. For condom use with second-
ary partners, only marital status was
significant. Consistent condom use with
secondary partners was similar for cohab-
iting and never-married individuals, but
the latter were proportionately more
likely than married (OR = 6.9, 95%
CI = 2.06, 22.92) or separated/divorced/
widowed (OR = 5.3, 95% CI = 1.92,
14.55) individuals to consistently use
condoms with secondary partners.
Sample size limitations prevented a
reliable estimate of the joint distribution
of condom use between primary and
secondary partners.

Condom Sales: Validation of
Self-Reported Change

Total condom sales data for the
United States for 1990 (earliest available
year), 1991, and 1992 are presented in
Figure 1. There was an approximate 3%
increase in sales from 1990 to 1991 and
then a very small decline in purchases
from 1991 to 1992 ( <1%).

Discussion
The present study mapped changes

in (1) risk factors relevant to HIV and
other sexually transmitted diseases, (2)
condom use, and (3) HIV antibody testing
for heterosexual adults. There was no

appreciable reduction, over an approxi-
mate 1-year span, in the prevalence of
HIV-related sexual risk factors nationally
or in major urban centers. There was a

small but significant increase in the
proportion of heterosexuals in major
urban centers reporting multiple sexual
partners that reflects an increase in those
entering, relative to leaving, the at-risk
population.

A broad array of individuals, particu-
larly men and "singles," reported multiple
partners at both time points. The gender
results may reflect overreporting of num-
bers of sexual partners by men and
underreporting by women.27 There were

no significant changes in HIV test seeking
for any at-risk group. There was, however,
a significant increase in consistent con-

dom use with secondary sexual partners
among those reporting multiple partners
in both waves 1 and 2, although there was

little change in consistent use with pri-
mary partners. Thus, some individuals in

this at-risk segment may be placing their

primary partners at risk for HIV and

other sexually transmitted diseases. This
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conclusion would be tempered somewhat
if respondents (assuming that they are
seronegative) with primary partners were
using condoms consistently with their
secondary sexual partners, but we found
no evidence that this safer sex strategy is
being widely used.

Black heterosexual adults with mul-
tiple sexual partners at both waves re-
ported the largest changes in condom use.
Preliminary results indicate that Blacks
were more likely than other ethnic/racial
groups to report being influenced to use
condoms by Magic Johnson's announce-
ment of his HIV-positive status. However,
we have not found a correlation between
the announcement and a differential
increase in condom use among Blacks
relative to Whites or Hispanics (unpub-
lished data available from the first au-
thor).

The demographic correlates ofpeople
who reported multiple sexual partners at
wave 2 but not at wave 1 further substanti-
ate the importance of intervening with
young adults in the "dating phase" of life.2
Young adults account for nearly 70% of
all sexually transmitted diseases in the
United States and report the highest
levels of sexual risk factors for HIV and
other sexually transmitted diseases.2 Al-
though proportionately fewer of those
who reported multiple partners at wave 2
(but not at wave 1) than those with a
longer history of multiple sexual relation-
ships sought HIV testing, the former
group was more likely to consistently use
condoms. The condom findings suggest
that prevention messages are having an
impact on population segments that, at
some future date, will move into periods
of risk for HIV and other sexually
transmitted diseases.

Three sources provide indirect verifi-
cation of the significant increase in con-
dom use with secondary sexual partners
among those reporting multiple sexual
partners (at both waves). First, the pat-
tern of increasing condom use over the
early years of the 1990s among respon-
dents with risk factors for HIV and other
sexually transmitted diseases has also
been observed in the San Francisco AIDS
in Multiethnic Neighborhoods survey (con-
sistent use rates of 11% in 1988 and 22%
in 1992; unpublished data). Second, Na-
tional Survey of Family Growth studies
indicate that condom use prior to 1988
was fairly constant among all sexually
active women (9% in 1973, 10% in 1982,
and 11% in 1988),28 although total use
among never-married women rose mod-
estly from 1982 (4%) to 1988 (8%). A

telephone follow-up of the 1988 National
Survey of Family Growth sample revealed
that condom use among unmarried women
(and among women reporting multiple
sexual partners [prior 3 months]) had
risen to 16% by 1990.12 Finally, the
self-report data parallel the national pic-
ture for condom sales, which showed a net
increase from 1990 to 1992. Overall,
despite methodological and sample differ-
ences, prior studies and the present data
support the view that condom use in-
creased starting in the late 1980s and
continuing into the early 1990s. Whether
these changes are due to increased efforts
at disease prevention is unclear. However,
we are struck by the consistent rate of
condom use from the mid-1970s to 1988
among women in the National Survey of
Family Growth studies. This suggests that
use of condoms to prevent pregnancy was
relatively constant throughout most of the
1980s. However, people may be using
condoms for both disease and pregnancy
prevention (the present study did not
distinguish motivations). Data from the
National Survey of Family Growth indi-
cate that approximately 55% of condom
use in 1988 was directed toward disease
prevention (approximately 20% involved
multiple reasons).29

The present findings on risk behav-
ior, condom use, and HIV testing are
supported by recent analyses comparing
two independent cross-sectional national
surveys (unpublished data available from
the first author; K. Choi and J. A. Catania,
unpublished data, June 1995): the 1990/91
National AIDS Behavioral Survey and the
1992 National AIDS Behavioral Method-
ology survey. The results of this compari-
son show no change in the percentage of
people reporting multiple partners (11%
in both surveys), no change in the percent-
age of people reporting risk in the past
year who were tested in the past year
(34% vs 35%), and a significant increase
in consistent condom use from 11% to
20% (P < .05). These findings provide a
check on the possible effects of repeated
measurement in the present study and
confirm our findings to a large extent. The
difference in absolute levels of consistent
condom use over time between the pres-
ent findings and the above results may
reflect (1) sample differences (e.g., urban
vs national); (2) the fact that the National
AIDS Behavioral Surveys, but not the
National AIDS Behavioral Methodology
survey, can separate condom use with
primary vs secondary partners (thus, the
latter data represent an average across
relationship contexts; however, the aver-

age consistent condom use rate across
relationships for wave 2 of the National
AIDS Behavioral Surveys was 21%, ap-
proximately the same value as for the 1992
National AIDS Behavioral Methodology
survey); or (3) differences in nonresponse
between studies. Nevertheless, the results
just described suggest that the observed
increase in condom use in the present
longitudinal study is not entirely due to
repeated measurement effects.

The present data have relevance to
modelers interested in the population
dynamics of various at-risk segments. The
data suggest that the annual turnover rate
(percentage of the at-risk population that
is replaced annually) is approximately
39% (i.e., 39% drop out of the at-risk
group and are replaced by those who
formerly were not at risk) for the popula-
tion at risk for HIV and other sexually
transmitted diseases because of multiple
sexual partners. Variation in these at-risk
population segments should be examined
over longer periods of time (e.g., 10
years). The present risk behavior esti-
mates are, to some degree, underesti-
mates given an assumption that people
underreport or are unaware of risky
activities (e.g., their partner's behavior).30

Movement into and out of the "at-
risk pool" may be facilitated by a host of
factors including, for example, changes in
marital/relationship status, partner avail-
ability, illness, and concerns about HIV
and other sexually transmitted diseases.
Although the process of partnering
through legal marriage or cohabitation
imparts some degree of risk reduction,
this reduction may at times be illusory.
We have found that heterosexuals with a
history of risk factors for HIV seldom
obtain testing prior to cohabitation or
marriage and do not regularly use con-
doms after establishment of the relation-
ship.31 Furthermore, the present study
suggests that married people reporting
extramarital sexual partners are typically
the least likely to use condoms or obtain
HIV testing.32

The importance of the present find-
ings for HIV prevention program and
policy development rests on the assump-
tion that substantial portions of the
general heterosexual population are, or at
some time over the next several decades
will be, at risk for HIV. Although less true
of some sexually transmitted diseases,
there remains a certain amount of contro-
versy around the belief that HIV will
spread beyond current high-risk groups in
the United States. A recent National
Academy of Sciences committee33 recom-

American Journal of Public Health 1497November 1995, Vol. 85, No. 1 1



Catania et al.

mended focusing more on racial minority
populations in a small number of large
urban areas of low-socioeconomic status
(SES). Echoing this view, Laumann et
al.,34 based on the National Health and
Social Life Survey, have argued that HIV
will not spread because of low average
infectivity rates for penis-vagina inter-
course and because the degree of sexual
mixing between major social strata (e.g.,
Whites and Blacks) may be too low. We
would agree, based on the slow but steady
increase in numbers of heterosexually
transmitted AIDS cases in the United
States and other Western, industrialized
nations,35 that HIV probably will not race
through the general heterosexual popula-
tion. However, for a variety of reasons, it
is premature to conclude that HIV cannot
spread beyond existing high-risk groups or
low-SES minority populations in New
York and a few other major urban
centers.

For example, although some reports
have obtained low infectivity rates for
vaginal intercourse, there is considerable
variability in rates both within and across
studies.36-40 Furthermore, recent work
indicates that infectivity may vary substan-
tially with stage of HIV disease progres-
sion.39 Thus, average infectivity rates may
not be meaningful. These transmission
complexities, in addition to the unknown
contributions ofHIV cofactors with a high
prevalence among heterosexuals (e.g.,
herpes simplex virus-2, chlamydia),'6641'42
strike a cautionary note to the view that
heterosexual spread will not occur be-
cause of low average infectivity rates.
Others have also voiced a cautious tone
about HIV spread in the heterosexual
population. Anderson,35 for example, has
argued that HIV is probably a slow-
progression disease that may take decades
to peak in the general heterosexual
population.

Furthermore, the prevalence data
for genital herpes and chlamydia1641 un-
dercut the idea that there is insufficient
sexual mixing for HIV to spread beyond
current high-risk groups. Siegel et al.16
reported biological data for a probability
sample of White, Black, and Hispanic
unmarried heterosexuals 20 to 44 years of
age indicating that, among women, 35%
of Whites, 39% of Hispanics, and 55% of
Blacks were positive for genital herpes
(male estimates were 26%o, 20%, and
32%o, respectively). Chlamydia rates (per
100 000) doubled from 1987 to 1991 (from
91.4 to 197.5),4l and chlamydia has been
found across a wide spectrum of popula-
tions, including Whites and Blacks, urban

and rural populations, and low and high
education groups.43 46Despite differences
in infectivity rates, it is difficult to under-
stand how these sexually transmitted
diseases have achieved their current preva-
lence levels in the general population
without there being some sexual mixing
between different social strata.

Also with respect to sexual mixing,
recent work47 has identified a group of
heterosexuals termed heavy mixers (those
having sex with two or more partners
outside their own social strata) who are
significantly more likely than light/
nonmixers to evidence genital herpes,
even after number of sexual partners,
race, age, gender, education, and neigh-
borhood of residence have been con-
trolled. Based on this prior work, the
number of heavy mixers among unmar-
ried adults 20 to 44 years of age with
multiple sexual partners residing in large
urban areas ( > 250 000 population) of the
country is estimated to exceed 4 million
(D. Binson, written communication, Janu-
ary 1995; data available from first author).
Although there remain numerous un-
known factors (see below), this is a large
enough population to warrant further
study of the potential it may have for
spreading HIV and other sexually trans-
mitted diseases.

Although surveys have estimated the
size and stability of the heterosexual
population at risk for HIV and other
sexually transmitted diseases, we need to
know more about the degree of mixing
among and between heterosexual popula-
tion segments with multiple sexual part-
ners and how this population is geographi-
cally distributed. The spread of HIV and
other sexually transmitted diseases nation-
ally depends not only on the degree of
mixing across and within social strata (and
other behavioral and biological condi-
tions) but also on the "sexual avenues"
connecting cities, suburbs, and rural ar-
eas.48-50 These unknown factors in terms
of the population dynamics of HIV35 and
the continued increase in heterosexually
transmitted cases associated with none of
the traditional risk factors (sex with a

bisexual, hemophiliac, or injection drug
user) suggest that the prudent action at
this juncture is to assume that at-risk
heterosexuals should be the target of
prevention programs promoting condom
use, HIV testing, and other prevention
practices. If nothing else, these individu-
als may well avoid contracting one of the
15 or more other sexually transmitted
diseases currently infecting the US hetero-
sexual population.

Adult heterosexuals at risk for HIV
and other sexually transmitted diseases
represent a fluid, dynamic population.
Estimating changes in the size, turnover,
and prevention practices of this popula-
tion segment remains an important chal-
lenge. There is a need for a series of
surveys in this area to assess the reliability
of the present findings and to regularly
monitor how the general US population is
responding to prevention programs focus-
ing on HIV and other sexually transmitted
diseases. The present findings, and those
of others,451 also argue for widely dissemi-
nated prevention programs that address
the health implications of accumulating
multiple partners over relatively short
periods. l

Acknowledgments
This work was funded in part by National
Institute of Mental Health/National Institute
on Aging grants MH43892/MH46240 and
MH/AG48642 and by National Institute of
Mental Health centers grant MH42459.

We wish to thank Jeff Henne and Larry
Bye of Communications Sciences for their
efforts regarding data collection; Graham
Kalton for his contributions to the construction
of the sampling weights; Melissa Adelson,
Karen Mast, and Anna Lisa des Prez for their
work on instrument development and manu-
script preparation; and John Peterson and
Olga Grinstead for their thoughtful comments
on the conceptualization of the second Na-
tional AIDS Behavioral Survey.

References
1. Berrios DC, Hearst N, Coates TJ, et al.
Human immunodeficiency virus antibody
testing among those at risk for infection:
the National Acquired Immune Deficiency
Syndrome Behavioral Survey (NABS).
JAMA. 1993;270:1576-1580.

2. Binson D, Dolcini MM, Pollack LM,
Catania JA. Multiple sex partners among
young adults: the National AIDS Behav-
ioral Surveys (NABS). Fam Plann Perspect.
1993;25:268.

3. Catania JA, Coates TJ, Stall R, et al.
Prevalence of AIDS-related risk factors
and condom use in the United States.
Science. 1992;258:1101-1106.

4. Dolcini MM, Catania JA, Coates TJ, et al.
Demographic characteristics of heterosexu-
als with multiple partners: the National
AIDS Behavioral Surveys (NABS). Fam
Plann Perspect. 1993;25:208-214.

5. Grinstead OA, Faigeles B, Binson D,
Eversley R. Sexual risk for human immuno-
deficiency virus infection among women in
high-risk cities. Fam Plann Perspect. 1993;25:
252-256, 277.

6. Peterson J, Catania J, Dolcini M, Faigeles
B. Multiple sexual partners and condom
use among African Americans in high risk
cities of the United States: the National
AIDS Behavioral Surveys (NABS). Famn
Plann Perspect. 1993;25:263.

7. Sabogal F, Pierce R, Pollack L, Faigeles B,
Catania J. Multiple sex partners among

1498 American Journal of Public Health November 1995, Vol. 85, No. 11



Changes in lvly sk

Hispanics in the United States: the Na-
tional AIDS Behavioral Surveys (NABS).
Fam Plann Perspect. 1993;25:257.

8. Stall R, Catania JA. AIDS risk behaviors
among late middle-aged and elderly Ameri-
cans: the National AIDS Behavioral Sur-
veys (NABS).Arch Intem Med. 1994;154:57-
63.

9. Phillips KA, Coates TJ, Catania JA. Predic-
tors of follow-through on plans to be tested
for HIV: findings from the 1991 and 1992
National AIDS Behavioral Surveys
(NABS). Unpublished paper. (Available
from JA Catania.)

10. Phillips KA, Catania JA. Consistency in
self-reported HIV testing: longitudinal find-
ings from the National AIDS Behavioral
Surveys (NABS). Public Health Rep. In
press.

11. Phillips KA, Coates TJ, Eversley RB,
Catania JA. Who plans to be tested for
HIV or would get tested if no one could
find out the results? Am J Prev Med. In
press.

12. Mosher WD, Pratt WF. AIDS-related
behavior amongwomen 14 44 years of age:
United States, 1988 and 1990. Advance
Data. 1993;239:1-15.

13. Catania JA, Coates TJ, Peterson J, et al.
Changes in condom use among Black,
Hispanic, and White heterosexuals in San
Francisco: the AMEN cohort survey. J Sex
Res. 1993;30:121-128.

14. Catania JA, Coates TJ, Golden E, et al.
Correlates of condom use among Black,
Hispanic, and White heterosexuals in San
Francisco: the AMEN Longitudinal Sur-
vey.AIDS Educ Prev. 1994;6:12-26.

15. Johnson RE, Nahmias AJ, Magder LS, Lee
FK, Brooks CA, Snowden CB.A seroepide-
miologic survey of the prevalence of herpes
simplex virus type 2 infection in the United
States. NEnglJMed. 1989;321:7-12.

16. Siegel D, Golden E, Washington A, et al.
Prevalence and correlates of herpes sim-
plex infections: the population-based
AMEN study. JAMA. 1992;286:1702-1708.

17. Johnson TP. Mental health, social rela-
tions, and social selection: a longitudinal
analysis. J Health Soc Behav. 1991;32:408-
423.

18. Current Population SurveyData Tape. Wash-
ington, DC: Bureau of Labor Statistics;
1989.

19. Kass GV. An exploratory technique for
investigating large quantities of categorical
data.Appl Statistics. 1980;29:119-127.

20. Magidson J. SPSSIPC + CHAID Manual
Chicago, Ill: SPSS Inc; 1989.

21. Magidson J. Qualitative variance, entropy,
and correlation ratios for nominal depen-
dent variables. Soc Sci Res. 1981;10:177-
194.

22. Magidson J. Some common pitfalls in
causal analysis of categorical data. JMarket-
ingRes. 1982;19:461-471.

23. Magidson J. Improved statistical tech-
niques for response modeling: progression
beyond regression.JDirect Marketing. 1988;
2:6-18.

24. Magidson J. Weighted log-linear modeling.
In: Proceedings ofthe Social Science Section,
San Francisco, 1987 Alexandria, Va:
American Statistical Association; 1987:171-
174.

25. Magidson J, Strauss T, Joyce T. Testing for
independence in the presence of sampling
weights. In: Proceedings of the Social Sci-
ence Section, San Francisco, 1987 Alexan-
dria, Va: American Statistical Association;
1987:175-181.

26. Magidson J. CHAID, LOGIT, and Log-
Linear Modeling. Delran, NJ: Datapro
Research Corp; 1989.

27. Morris M. Telling tales explain the discrep-
ancy in sexual partner reports. Nature.
1993;365:437-440.

28. Mosher WD, Pratt WF. Contraceptive use
in the United States, 1973-88. Advance
Data. 1990;182:1-11.

29. Kost K, Forrest J. American women's
sexual behavior and exposure to risk of
sexually transmitted diseases. Fam Plann
Perspect. 1992;24:244-254.

30. Catania JA, Gibson D, Chitwood D,
Coates TJ. Methodological problems in
AIDS behavioral research: influences on
measurement error and participation bias
in studies of sexual behavior. Psychological
Bull 1990;108:339-362.

31. Catania JA, Coates TJ, Kegeles S.A test of
the AIDS risk reduction model: psychoso-
cial correlates ofcondom use in the AMEN
cohort survey. Health Psychol. 1994;13:548-
555.

32. Choi K, Catania JA, Dolcini MM. Extra-
marital sex and AIDS risk among U.S.
adults in 1990: results from the National
AIDS Behavioral Surveys. Am J Public
Health. 1994;84:2003-2007.

33. Jonsen AR, Stryker J, eds. The Social
Impact of AIDS in the United States.
Washington, DC: National Academy Press;
1993.

34. Laumann EO, Gagnon JH, Michael RT,
Michaels S. The Social Organization of
Sexuality: Sexual Practices in the United
States. Chicago, Ill: University of Chicago
Press; 1994.

35. Anderson R. AIDS: trends, predictions,
controversy. Nature. 1993;363:393-394.

36. Padian NS, Shiboski SC, Jewell NP. Fe-
male-to-male transmission ofhuman immu-
nodeficiency virus. JAMA. 1991;266:1664-
1667.

37. de Vincenzi I. A longitudinal study of
human immunodeficiency virus transmis-
sion by heterosexual partners. N Engl J
Med. 1994;331:341-346.

38. Haverkos HW, Battjes RJ. Female-to-male
transmission of HIV. JAMA. 1992;268:
1855. Letter.

39. Jacquez JA, Koopman JS, Simon CP,
Longini IM. Role of the primary infection
in epidemics of HIV infection in gay
cohorts.JAIDS. 1994;7:1169-1184.

40. Phillips A, Johnson A. Female-to-male
transmission ofHIV.JAMA. 1992;268:1855-
1856.

41. Webster L, Greenspan JR, Nakashima
AK, Johnson RE. An evaluation of surveil-
lance for chlamydia trachomatis infections
in the United States, 1987-1991. MMWR
Morb Mortal Widy Rep. 1993;42(SS-3):21-
27.

42. Laga M, Manoka A, Kivuvu M, et al.
Non-ulcerative sexually transmitted dis-
eases as risk factors for HIV-1 transmission
in women: results from a cohort study.
AIDS. 1993;7:95-102.

43. Herold AH, Woodard UJ, Roetzheim RG,
Pamies RJ, Young DL, Micceri T. Season-
ality of chlamydia trachomatis genital infec-
tions in university women. J Am Coll
Health. 1993;42:117-120.

44. Leka TW, Patrick K, Benenson AS. Chla-
mydia trachomatis urethritis in university
men: risk factors and rates. J Am Board
Fam Pract. 1990;3:81-86.

45. Holmes MD, Safyer SM, Bickell NA,
Vermund SH, Hanff PA, Phillips RS.
Chlamydial cervical infection in jailed
women. Am J Public Health. 1993;83:551-
555.

46. Ferris DG, Litaker M. Chlamydial cervical
infections in rural and urban pregnant
women. South Med J. 1993;86:611-614.

47. Catania JA. Sexual mixing among hetero-
sexual adults. Presented at the meeting of
the American Association for the Advance-
ment of Science; February 18-23, 1994;
San Francisco, CA.

48. Wallace R. Traveling waves of HIV infec-
tion on a low dimensional 'socio-geo-
graphic' network. Soc SciMed. 1991;32:847-
852.

49. Wallace R. A fractal model of HIV
transmission on complex socio-geographic
networks. Part 2: spread from a ghettoized
'core group' into a 'general population.'
Environment Plann. 1994;26:767-778.

50. Golub A, Gorr WL, Gould P. Spatial
diffusion of the HIV/AIDS epidemic:
modeling implications and case study of
AIDS incidence in Ohio. Geogr Analysis.
1993;25:85-100.

51. Dolcini MM, Coates TJ, Catania JA,
Kegeles SM, Hauck WW. Multiple sexual
partnerships and their psychosocial corre-
lates: the population-based AIDS in Multi-
ethnic Neighborhoods (AMEN) study.
Health Psychol. 1995;14:22-31.

November 1995, Vol. 85, No. 11 American Journal of Public Health 1499


