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Introducton Methods
Antioody testing for human immu-

nodeficiency virus (HIV) has been pro-
posed as part of the effort to control trans-
mission of acquired immunodeficiency
syndrome (AIDS).1,2 Such testing is now
routine for military personnel, federal
prisoners, immigrants, and, in some
states, those applying for marriage licens-
es.3 Voluntary HIV antibody testing also
is becoming more commonplace in special
testing centers, medical practices, and
clinics. The question of who should be
tested has been debated by physicians,4
ethicists,5 activist groups, and presidential
candidates,6 but it remains controversial.
Although HIV testing has become wide-
spread, we are only beginning to under-
stand its effects.7

Descriptive studies of high-risk indi-
viduals (homosexualmen and intravenous
[IV] drug users) requesting HIV testing
and receiving positive test results have
demonstrated some decrease in sexual ac-
tivity among those tested.8 However, al-
most no data have been published on the
impact of testing on lower-risk popula-
tions, such as heterosexual adults sexually
active with multiple partners, the over-
whelming majority ofwhom will have neg-
ative test results. Yet such information is
essential in developing public policy. A
negative result on an HIV antibody test
could be used either to justify resumption
of a high level of sexual activity or to stim-
ulate more cautious behavior.

No randomized trials of HIV testing
have been reported to date. Thus, to eval-
uate the impact ofHIV antibody testing on
sexually active heterosexual adults, we
conducted a randomized trial in a Los An-
geles clinic for sexually transmitted dis-
ease (STD).

Consecutive individuals attending an
urban STD clinic between January and
March 1988 were approached to partici-
pate in a randomized trial ofHIV antibody
testing. The clinic did not offer HIV anti-
body testing at the time of this study.

Of724 consecutive patients, 224were
judged ineligible according to preset crite-
ria: they had been previously approached
about study participation (21%) or they
were younger than 18 years of age (14%),
unable to speak English (46%), of homo-
sexual or bisexual orientation (4%), un-
available due to constraints of the clinic
(i.e., sequestered by peace officers or pri-
marily participating in other clinic areas
[10%]), unable to give informed consent
(4%), or unable to give a follow-up address
(1%). Of the 500 eligible patients, 259
(52%) were interested in receiving free,
confidential HIV antibody testing and 256
(51%) were willing to participate in the
randomized trial. Those attending the
clinic, those eligible for the study, and
those participating were similar in gender
and age; there were more Blacks in the
study sample than among clinic attendees
(84% vs 72%) due to the exclusion of non-
English speakers (all of whom were His-
panic).
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Upon entering the clinic, patients
were informed of the possibility of receiv-
ing free, confidential HIV antibody tests
along with the routine clinic blood draw
for syphilis serology. The nature of the
randomized trial was explained to eligible
patients who wished to receive the HIV
antibody test. Signed consent was ob-
tained for the study and for HIV antibody
testing.

Subjects then completed a self-ad-
ministered questionnaire that included
items to elicit (1) demographic informa-
tion; (2) knowledge about AIDS (six true/
false questions); (3) mental health (a five-
item global mood inventory);9 (4) worry
about general health (a four-item "health/
worry" index);10 and (5) information
about their last sexual partner, including
length of relationship, perceived sexual
experience, and chance of carrying HIV.
Communication with sexual partners was
evaluated by inquiring as to whether sub-
jects had asked either partner in the past
month or their most recent partner (1)
whether that partner had been tested for
antibody toHIV and, if so, what the result
was; (2) whether that partner had used IV
drugs; and (3) how many previous sexual
partners that partner had. Subjects' sexual
behavior was measured as (1) the number
of sexual partners in the past month, (2)
the number ofepisodes ofvaginal and anal
intercourse and of oral sex with and with-
out a condom in the past month with all
sexual partners, and (3) the number ofsex-
ual acts with their most recent partner.

After completing the questionnaire,
all subjects participated in an educational
module in which they (1) received a writ-
ten pamphlet that explicitly discussed
safer and unsafe sexual acts and explained
condom use;11 (2) watched a 15-minute
videotape that discussed behavior risky
for contracting AIDS and promoted con-
dom use and discussion of risk with sex
partners;12 and (3) participated in a 10-
minute, one-on-one counseling session
with a physician blinded to randomization
status. The counseling focused on assess-
ing personal risk, discussing the elements
of the HIV test, and answering any ques-
tions about AIDS or HIV testing. All as-
pects of usual HIV pretest and posttest
counseling were covered with every sub-
ject.

After completing the educational
module, subjects were called for the usual
clinic blood draw by the clinic nurse, who
opened the sealed randomization enve-
lope. Subjects randomized to HIV testing
(the intervention group) were informed of
that fact and had an extra tube of blood

drawn. Subjects randomized not to re-
ceive the test (the control group) were of-
fered a list of locations for free, anony-
mous HIV antibody testing.

Serum samples underwent enzyme-
linked immunosorbent assay (ELISA) for
HIV. Repeat positive results on ELISA
tests were submitted for confirmatory
western blot analyses. Negative test re-
sults were revealed to subjects, in person
or by telephone, approximately 2 weeks
after study entry and were accompanied
by the same risk reduction message that
all intervention and control subjects re-
ceived during the pretest counseling. Sub-
jects testing positive received face-to-
face, in-depth counseling with analysis of
risk factors. Long-term medical and psy-
chological follow-up was arranged.

Follow-up questionnaires were
mailed to all subjects 8 weeks after study
entry. In addition to the names, addresses,
and telephone numbers they had pro-
vided, subjects were traced by using pub-
lic health and social service resources,
canvassing nearby hospitals and penal in-
stitutions, and monitoring the clinic. In ad-
dition to the questions on the first ques-
tionnaire, subjects were asked whether
they were worried about getting AIDS,
whether they had been HIV tested, and
what their responseswere to testing. If the
questionnaire was not returned after re-
peat mailings and telephone calls, a
trained research assistant administered it
over the telephone. The number of re-
sponses obtained by telephone did not dif-
fer between the two groups.

Of the 256 individuals consenting to
participate, 125 were randomized to the
intervention group and 131 to the control
group. Every effortwas made to follow up
each subject. However, follow-up efforts
revealed that 22 intervention subjects
(18%) and 23 control subjects (18%) had
provided untruthful names, addresses,
and telephone numbers when they en-
tered into the study-before randomiza-
tion. These subjects were thus excluded
from the study. The excluded subjects in
the two groupswere similar with regard to
demographic characteristics, communica-
tion with partners about AIDS, and sexual
behavior (Table 1).

Of the 103 remaining intervention
subjects, 11 (11%) could not be followed
up (1 left the clinic before blood could be
drawn, 2 could not be reached to receive
test results, 1 refused to be informed of his
[positive] result, and 7 could not be lo-
cated or refused to complete follow-up
questionnaires). Similarly, of the remain-
ing 108 control subjects, 14 (13%) did not

complete follow-up questionnaires. Those
subjects not followed up were similar at
baseline between the two groups except
for small differences in age and knowledge
about AIDS. Compared with those who
were followed up, they were somewhat
less likely to be Black (Table 1). Overall,
the 70 subjects who were not followed up
in this trial did not differ signaflcaixtly from
those who were followed up in terms of
demographics (except race), knowledge
about AIDS, number of sexual partners
last month, or previous episodes of STD.
The remaining 92 subjects in the interven-
tion group and 94 subjects in the control
group make up the longitudinal sample for
this study.

Three of the 124 subjects receiving an
HIV antibody test through this study
tested positive for HIV on ELISA. All
were confirmed on western blot analysis.
At follow-up counseling, one revealed that
he had denied his homosexual contact to
enter the study. The second was awoman
with two children and an IV drug-using
ex-husband; she received follow-up care
but refused to complete the follow-up
questionnaire. The third was a male who
declined to receive his test result, fearing
that he might become depressed ifhewere
positive; he also declined to complete the
follow-up questionnaire. Thus, all sub-
jects who were followed up in the inter-
vention group received a negative HIV an-
tibody test result approximately 6 weeks
prior to completing the follow-up ques-
tionnaire. Among the 94 control group
subjects completing the follow-up survey,
10 (11%) obtained HIV antibody tests
elsewhere. (Nine reported a negative re-
sult and one never obtained the result.)

Analyses were performed only on
prespecified hypotheses using an inten-
tion-to-treat protocol in which subjects
were analyzed in their original random-
ized groups, regardless of whether per-
sons in the control group obtained the
HIV test from an outside source. Baseline
differences between intervention and con-
trol groups for continuous variables were
assessed with t tests or Wilcoxon tests,
depending on the variable's underlying
distribution; differences for dichotomous
variables were assessed with chi-square
tests. Repeated measures analysis of vari-
ance for continuous variables (using SAS
Proc GLM) and log-linear models for di-
chotomous variables (using SAS Proc
CATMOD) were used to evaluate the ef-
fects of group differences, changes over
time, and interactions.
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Results

The characteristics of subjects com-
pleting the study are shown in Table 2.
The mean age was 27 years. Most were

male, Black, and high school graduates
and were unmarried, employed, and re-
ported an income of less than $1000 per
month; 6% reported knowing someone
with AIDS, 5% used IV drugs, and 7%

had been previously tested for antibody
to HIV. Only race differed significantly
between the groups (P = 0.03). Baseline
scores for knowledge about AIDS,
mental health, and health/worry were
similar.

At baseline, subjects reported a mean
of 1.8 sexual partners in the past month
compared with 2.9 for the same month the
previous year (P < 0.001). They reported
a median of 14 lifetime sexual partners,
age at first sexual intercourse of 15, and a
mean of 2.7 previous episodes of STD.
The groups did not differ in these baseline
values or in the proportion engaging in
various sexual acts with all partners over
the past month (Table 2).

The two groups did not differ in
length of sexual relationship with the last
partner, in estimated number of previous
sexual partners that this last partner had
had, or in estimates of this partner's
chance of canying HIV. Nearly half re-
ported having asked if their last partner
had used injected drugs, 14% had asked if
that partner had been tested for HIV, and
26% had asked how many previous sexual
partners this partner had had. There were
no significant differences between groups
at study entry in these measures of com-
munication either with the last partner or
with all partners in the past month. Re-
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garding their last sexual encounter, 88%
reported vaginal intercourse without con-
doms (12% with condoms) and 9% re-
ported anal intercourse without condoms
(1% with condoms). The groups did not
differ in baseline measures of sexual ac-
tivity (Table 3).

At follow-up, there were no differ-
ences between intervention and control
groups or from baseline in measures of
AIDS knowledge, mental health, or
health/worry (Table 4). However, when
specifically asked at follow-up iftheywere
concerned about AIDS, intervention sub-
jects expressed greater concern than con-
trols (P < 0.03). Comparing those who
were more worried with those who were
not, intervention group subjects were sig-
nificantly more likely to be more worried
about getting AIDS than they had been 1
month previously (45% vs 26%,
P = <0.01).

Intervention subjects were more
likely than control subjects to report at
follow-up that they had asked their last
sexual partner about their risk of carrying
HIV (Table 5). Inquiries about that part-
ner's HIV status rose from 13% to 41% in
the intervention group, significantly more
than the 15% to 24% rise in the control
group (P < 0.01, difference = 18%, 95%
confidence interval [CI]: 7.4%, 29%). This
difference was due to two effects: 29% of
intervention subjects had not asked about
FHV status at baseline but did so at follow-
up, compared with 17% in the control
group (P = .01), and only 1% of interven-
tion subjects who had asked about HIV
status at baseline "backslid" and failed to
do so at follow-up, compared with 9% of
control subjects (P = .01).

The proportion of subjects who re-
ported having asked their most recent sex-
ual partner about that person's number of
prior sexual partners increased in both
groups: from 23% to 57% in the interven-
tion group and from 29% to 53% in the
control group. Fifty percent of interven-
tion subjects asked about IV drug use at
follow-up compared with 34% of control
subjects; however, differences between
groups were not significant (Table 5).

Overall, 51% of intervention subjects
and 32% of control subjects asked their
last sexual partner more questions at fol-
low-up than at baseline about their risk of
carrying HIV (difference = 19%, 95% CI:
5%, 33%).

As might be expected after a visit to
an STD clinic, the last sexual partner was
a first-time partner for only 14% of sub-
jects at follow-up (vs 24% at baseline,
P < 0.05). There were no differences at

follow-up between groups in the percent-
age for whom the most recent sex partner
was a new partner, in the length of sexual
relationship with that sexual partner, in
the subject's perception of that partner's
prior sexual experience, or in the subject's
perception of that partner's risk of carny-
ing HIV.

Subjects in both groups decreased
their total number of sexual partners per
month from 1.9 and 1.7 partners in the
intervention and control groups, respec-
tively, at study entry to 1.4 and 1.3 part-

ners, respectively, at follow-up
(P < 0.01), though the groups did not dif-
fer (Table 5).

Although the decline in the numberof
partners with whom the subjects had vag-
inal, oral, or anal sex was similar between
the two groups, 27% of intervention sub-
jects avoided vaginal or anal intercourse
without a condom with their most recent
sexual partner compared with 13% ofcon-
trol subjects. This approached statistical
significance (P = 0.05) for a difference be-
tween groups. Analyzed separately, the
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intervention group avoided intercourse
without a condom more at follow-up than
at baseline (P < 0.0001), whereas the con-
trol group did not (P = 0.34). Three sub-
jects in the intervention group and none in
the control group reported having only
oral sex; all other subjects in both groups
used condoms for vaginal or anal inter-
course (Table 5).

The difference between the groups in
the rate of "protected" sexual activity
was greater when knowledge of a part-
ner's risk factors was taken into account.
Among those having vaginal or anal inter-
course without condoms with their last
partner, 13 intervention subjects (14%)
and 6 control subjects (6%) had asked
about this partner's HIV serostatus and
had been told the partner was seronega-
tive. Thus, at follow-up, fully 40% (37 of
92) of intervention subjects used a con-
dom, had only oral sex, or stated that they
knew their partner's HIV serostatus was
negative, whereas only 20% (19 of 94) of
control subjects did so (P < 0.003, differ-
ence = 20%, 95% CI: 7.1%, 33%).

Discussion
Nonrandomized interventions that

are intended to change sexual behavior
are difficult to evaluate because of the un-

derlying trend toward decreasing rates of
activities at risk for transmission of HIV.
In this study, all subjects received AIDS
education and the components of pre- and
posttest counseling, and all were random-
ized to receive or not receive an HIV an-
tibody test. Compared with individuals in
the control group, intervention subjects
worried more about getting AIDS (even
though they received negative HIV test
results) and were more likely to have
asked partners about AIDS risk factors.
HIV testing also was associated with a
decrease in unprotected vaginal and anal
intercourse. The intervention did not af-
fect our measures of knowledge about
AIDS, health/worry, or mental health sta-
tus.

The behaviors protective for HIV
seen among the intervention group in this
study are consistent with findings in some
observational studies ofhomosexual men.
For example, in an observational study of
homosexual men apprised of negative
HIV antibody status,'3van Griensven and
colleagues found fewer sexual partners,
more communication with partners about
HIV serostatus, and increased condom
use. Coates et al. found that homosexual
men who reported a negative HIV status
were more likely to reduce unprotected
anal intercourse than those choosing not

to be tested.14,15 Three other observa-
tional studies, however, found no substan-
tive behavioral change associated with
knowledge of a negative test result in ho-
mosexual men.16-18

The findings in the current study of
greater worry about AIDS and decreased
risky sexual behavior among individuals
testing negative for HIV are particularly
important in light ofspeculation that a neg-
ative test result would adversely affect
perceived risk ofHIV infection and would
be viewed as license to continue "busi-
ness as usual."19 20

While condom use is generally re-
garded as protective against HIV trans-
mission, some contend that communica-
tion with partners about their risk of
carryingHIVoften is notvery useful2l and
might be deleterious if a partner lies.22 On
the other hand, Hearst and Hulley suggest
that the sexual partner's probability of
HIV infection is "by far the most impor-
tant" predictor ofinfection risk; they state
that "the best advice we can give our pa-
tients is to choose their partners careful-
ly."23 In this study, intervention subjects
increased questioning of partners about
HIV testing significantly more than con-
trols did. As with changes in condom use,
this may reflect heightened concern about
becoming infected with HIV. However, it
also maybe a result ofhaving been tested;
perhaps individuals who know their per-
sonal test result are more willing to ask
about HIV serostatus.

There is a danger that individuals at
STD clinics might fail to understand the
"window period" before seroconversion
and be incorrectly reassured of negative
serostatus in pursuing future unprotected
sexual behavior. Although intervention
subjectswere more likely to use condoms,
the majority still had unprotected vaginal
or anal intercourse with their last partner.
Educational efforts need to stress the
meaning of a negative HIV test result, es-
pecially during this period after an STD.

The findings of this study need to be
interpreted with caution. While interven-
tion subjects significantly decreased risky
behavior compared with controls, a large
proportion continued to engage in activi-
ties at risk for transmission of HIV. The
sexual behavior reported in this study is
self-reported; subjects may have been un-
truthful, but it is doubtful that the propen-
sity to lie differed between groups. In ad-
dition, 27% of the original sample could
not be followed up. Finally, multiple com-
parisons were performed; however, each
was a preplanned analysis, and the fact
that 4 of 10 were associated withP values
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of .05 or less, all in a similar direction, is
more than would have been expected by
chance alone.

Furthermore, this study was con-
ducted among a predominantly Black, un-
married, low socioeconomic status popu-
lation attending an STD clinic. Although
this group is of considerable importance
because their behaviors may promote the
spread ofHIV infection among the general
heterosexual population,24-26 findings
may not be generalizable to other hetero-
sexuals at lower risk of HIV infection.
Half the clinic population was unwilling to
receive an HIV test. Indeed, this study
compares only the 26% of the STD clinic
population that met inclusion criteria,
were willing to receive an HIV test and
participate in a clinical trial, and were fol-
lowed up. Results of the trial may apply
only to this select group. Lastly, the fol-
low-up period for this study was short.
Behavior alterations found at 2 months of
follow-up may not have persisted.

This study was carried out as a re-
search project offering free, confidential
HIV testing. The fact that subjects ac-
cepted testing under such circumstances
does not predict the acceptance of testing
under other conditions.27 Perhaps the ben-
efits oftestingwould be diminished if strict
confidentiality could not be assured.28
Discrimination resulting from reporting of
positive HIV test results may produce
negative effects not seen in this trial.29
Confidentiality, sensitivity, and efforts to
reduce the stigma of positive HIV test re-
sults must be part of effective testing pro-
grams.

The findings of this study provide as-
surance that HIV testing in at-risk hetero-
sexuals is safe: subjects, all of whom
tested negative for HIV, did not increase
risky sexual behavior and did not suffer
adverse psychological consequences of
testing. The findings also suggest that, for
this heterosexual population, HIV anti-
body testing is effective in reducing cer-
tain risky sexual behaviors, perhaps
through the mechanism of increasing the
level of worry about acquiring HIV infec-
tion. Further studies of testing are needed
to assess its long-term effects and to ex-
amine its effects in other heterosexual
populations with different risk profiles. Fi-
nally, although one-time interventions
such as that described here may reduce

at-risk activities, they do not eliminate
them. Additional interventions may well
be required to reduce further the risk of
HIV transmission. El
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