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Abstract: Published reports describing behavioral changes in
response to the threat of AIDS (acquired immunodeficiency syn-
drome) are reviewed. These studies demonstrate rapid, profound,
but expectably incomplete alterations in the behavior of both
homosexual/bisexual males and intravenous drug users. This is true
in the highest risk metropolitan areas such as New York City and in
areas with lower AIDS incidence. Risk reduction is occurring more
frequently through the modification of sexual or drug-use behavior
than through its elimination. In contrast to aggregate data, longitu-
dinal descriptions of individual behavior demonstrate considerable

Introduction

Since the first cases of acquired immunodeficiency
syndrome (AIDS) were identified in 1981,1,2 biological and
epidemiological knowledge concerning the epidemic and the
etiology of the syndrome has proliferated rapidly. In partic-
ular, the identification of the human immunodeficiency virus
(HIV) in 1984 and the development of sensitive and specific
anti-HIV antibody tests by 1985 permitted vigorous investi-
gation of transmission and natural history issues.3 However,
the prospect for either a vaccine or a definitive treatment for
those already infected remains remote,4'5 and attention must
therefore focus on the only available measure: alteration of
those human behaviors essential to transmission ofHIV. This
was recognized early by gay community groups who issued
recommendations for increased care in the selection, and
decreased numbers, of sexual partners.6'7 As additional and
more accurate information regarding transmission has be-
come available, the need for behavioral risk reduction has
become better specified and more widely discussed. Recom-
mendations have been issued by the Centers for Disease
Control (CDC),8 voluntary organizations such as the Amer-
ican Red Cross, and community groups serving both the gay
community and those who use intravenous (IV) drugs.9

Briefly, HIV transmission is noted to occur through
three mechanisms'0: both heterosexual and homosexual
activity (although the special role of anal intercourse is
recognized"); direct contact with infectious blood, occurring
with the administration of blood products prior to 1985, with
intravenous drug use, and by accident; and perinatal trans-
mission from infected mothers to their infants, which may
occur either in utero, at birth, or during lactation. Prevention
of HIV transmission requires either abstinence from or
modification of relevant behaviors. In particular, celibacy
and the avoidance of IV drug use would be sufficient to
virtually halt the spread ofHIV-but widespread compliance
with such extreme measures is clearly unlikely,'2"13 necessi-
tating control strategies which involve modification rather
than elimination of risk-related behaviors. Thus, "safer sex"
guidelines have been developed which urge homosexuals and
heterosexuals potentially at risk for transmission of HIV to
avoid the exchange of bodily fluids, particularly semen,
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instability or recidivism. Behavioral change in the potentially vul-
nerable heterosexual adolescent and young adult populations is less
common, as is risk reduction among urban minorities. Reports of
AIDS-related knowledge and attitudes generally parallel the pattern
of behavioral changes. Nonetheless, few studies investigate the
relationship of knowledge and attitudes to risk reduction. Future
studies should provide much-needed information about the determi-
nants as well as the magnitude of behavioral changes required to
reduce the further spread of AIDS. (Am J Public Health 1988;
78(4):394-410.)

during sexual activities."4 The consistent and careful use of
well-designed condoms and perhaps a spermicide containing
nonoxynol-9 is recommended. 1 For those using intravenous
drugs, the sharing of needles and other drug paraphernalia
needs to be eliminated, and/or methods for the sterilization of
such supplies must be carefully and consistently applied.
There are also those who recommend selection of sexual
partners based on concordant HIV serologic status16 (at this
point, no data are available concerning this approach, and it
remains primarily an intensely debated policy alternative).
The discussion which follows will examine selected pub-
lished evidence concerning the elimination or modification of
AIDS-related risk behaviors. Before doing so, however,
some attention must be paid to special features of the AIDS
threat.

Despite the specific behavioral imperatives posed by
AIDS and the more general public health enthusiasm for
individual behavioral risk-reduction,'7 idiosyncratic features
of HIV infection and AIDS require careful consideration.
These features arise from the unique biological characteris-
tics of the retroviruses,'8 from the epidemiologic aspects of
the epidemic, and from the enveloping social context. Unlike
the preponderance of sexually transmitted diseases, HIV
infection and its sequellae are currently incurable, so that
persons at risk of infection, or already infected, are asked to
undertake lifelong changes in their behavior. In addition,
there is little incentive to offer those already seropositive, a
circumstance which contrasts sharply with most other risk-
reduction recommendations (e.g., in the case of cigarette
smoking, those who successfully stop can expect improved
respiratory function and reduced risk of heart disease within
a comparatively brief period of time). 19'20

Furthermore, the mechanisms of transmission for HIV
call attention to sexual, reproductive, and addictive behav-
iors, comparatively sensitive and problematic areas for
intervention. The development of a public consensus regard-
ing appropriate policies in these areas is elusive, in part due
to considerable heterogeneity in underlying social values.
Intense debate is common, while coherent intervention!
prevention programs are not. Furthermore, these are do-
mains often viewed as more appropriate for private decision-
making than for the imposition of public policies. Taken
together, these factors suggest that development of AIDS
interventions may lag well behind the more biomedical/
technological disciplines.

Also, we must obtain and take into account various
perspectives of the epidemic from inside the communities at
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risk. Those who are urged to modify their behavior experi-
ence the psychosocial burdens of threat, uncertainty, and
stigmatization.

* First, the nature and complexity of the threat present-
ed by AIDS is extreme. Not only is survival beyond three
years unlikely, but those with the syndrome face the potential
burdens of disfigurement from wasting or obvious lesions,
disability, dependence, and dementia. Furthermore, this
sense of threat extends to one's most intimate relationships;
whether or not an infected individual becomes ill him/herself,
lovers and children may sicken and die.

* Second, extreme uncertainty characterizes the entire
process from exposure through infection to diagnosis, arising
from our current lack of clarity concerning the precise
circumstances under which infection occurs and progresses.
Those at risk often know their potential exposure extends
back as long as a decade, so that even comparatively remote
behaviors may have resulted in infection. Yet infection is by
no means certain even in those who engaged in the highest
risk behaviors; the intensity of these behaviors, the
seroprevalence ofHIV in specific population subgroups, and
individual characteristics still largely unspecified may all
affect the probability of infection. Even the potentially lethal
consequences of infection and their time course remain
probabilistic events-increasingly describable in aggregate
terms but doing little to reduce an individual's sense of
uncertainty. Not surprisingly, available evidence suggests
that this uncertainty can result in marked psychological
distress.2'

* Finally, as currently available surveys of both the
general public and health care providers suggest, AIDS is a
highly stigmatized condition.22 23 Potential consequences
range from disrupted personal or familial relationships
through loss of income or insurance benefits to the denial of
health care by some providers.

Given these unique features ofHIV infection, AIDS, and
the social context in which they are occurring, it is unlikely
that simple extrapolation from behavioral responses to other
chronic or infectious diseases will prove to be helpful,
highlighting the importance of accumulated data concerning
behaviors specific to AIDS. The review of published reports
which follows encompasses two broad issues: behavioral risk
reduction, and knowledge/attitudes regarding AIDS. Impli-
cations of this review for future practice and research will
also be discussed. Our review is not necessarily complete,
and is restricted to papers published by mid-1987. The time
period in which each investigation was conducted is noted in
the accompanying tables.

Behavioral Risk Reduction
This section documents both the extent of behavioral

risk reduction and what is known regarding its determinants.
Studies reviewed are summarized in more detail in Table 1.
Most research to date has been conducted in the male
homosexual/bisexual community.
Behavioral Change in Homosexual/Bisexual Men

Findings from these studies will be organized by loca-
tion. Although rather dissimilar studies are audited, we
emphasize a comparative description of three aspects of
sexual behavior consistently linked to risk-reduction recom-
mendations: number of sexual partners; frequency of anal
intercourse; and use of condoms and/or spermicides.

SAN FRANCISCO
In San Francisco, three separate cohorts are being

followed. The San Francisco Men's Health Study provides
data on a mixed group of homosexual/bisexual and hetero-
sexual single men recruited by multistage stratified cluster
sampling conducted within the 19 census tracks which had
experienced the highest cumulative incidence of AIDS
through December 1983. The participation rate was 59 per
cent. Data from biannual assessments (January 1984 through
June 1986)24 reveal major declines in the prevalence of
receptive anal intercourse among seronegative participants,
and in the frequency of insertive anal intercourse among
seropositives. The prevalence of sexual activity with 10 or
more partners during a six-month interval, and insertive
and/or receptive anal/genital contact with two or more
partners, had declined by at least 60 per cent. No data are
provided concerning use of condoms or spermicides. At
recruitment, 48.6 per cent of the cohort was seropositive;
following the second examination the seroprevalence rate
had stabilized at 49.3 per cent, providing evidence of the
relation between changes in reports of risk-related behavior
and protection from infection with HIV.

In another cohort study, homosexual men were initially
recruited in 1983 from four sources: bathhouses; gay bars;
advertising for volunteers who had used neither bars nor
bathhouses for two months prior to recruitment; and stable
"couples" who had taken part in previous investigations. Of
those invited to participate, 42 per cent completed and
returned the questionnaire (N=655). This recruitment meth-
od meant that study participants were more sexually active
than those in population-based samples.

Changes in sexual behavior were assessed by asking
these men to recall their sexual activity one year earlier, and
to concurrently describe their behavior in the autumn of 1983.
In their first report, McKusick, Horstman, and Coates25
indicate that while 35 per cent of the respondents reported a
mutually monogamous relationship initially, 41 per cent did
so one year later. Receptive anal intercourse without a
condom became less common outside of non-monogamous
relationships and among those not in relationships. Condom
use during receptive anal intercourse increased, yet was
reported by only 3.6 per cent to 8.1 per cent of respondents.
Although no data are provided, the authors suggest that
"selected attitudinal and knowledge items" were related to
the number of sexual partners. Men who reported using "hot
anonymous" sex to relieve tension or who believed sexual
freedom was integral to a gay lifestyle were apparently more
likely to have at least three sex partners/month. On the other
hand, those who had a "visual image" ofAIDS deterioration
were more likely to have fewer partners.

A subsequent report from this research group docu-
mented changes in behavior observed during a six-month
interval following initial assessment:26 the average number of
partners decreased by 13.5 per cent; the 288 respondents who
had been in non-monogamous relationships reported that
their frequency of anal intercourse without a condom de-
creased by 46.2 per cent and the average number of their
sexual partners per month by 20.4 per cent. Several other
measures of sexual behavior show changes in the direction of
reduced risk-related activities: a 28.6 per cent decline in
number of anonymous sexual partners, a 50 per cent decline
in oral-anal contact, a 27.3 per cent decline in proportion
swallowing semen, and, even more dramatically, a 60 per
cent decline in average number of visits to a sex club or
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bathhouse for sex. Among those in a primary relationship,
there was a significant decrease in average number of sexual
encounters/month, from 9.7 to 8.5.

In addition to these aggregate data, of those who initially
had two partners per month or less, 70 per cent maintained
this level of sexual activity, while among those who had three
or more partners initially 41 per cent reduced their number of
sexual partners to less than three.

Somewhat contradictory findings regarding the predic-
tors of two behavioral patterns were reported. Those who
initially had 0-2 partners/month were more likely to maintain
this lower risk level if they had become homosexually active
at least 18 years ago. On the other hand, those who success-
fully reduced their number of sexual partners during the
follow-up period were more likely to have become sexually
active in the past 26 years, to be 40 years old or less, and to
have a visual image of AIDS deterioration. Relationship
status, agreement with AIDS risk-reduction guidelines, and
knowing a friend who has AIDS or has died from it were not
related to either positive behavioral outcome.

A later report of sexual behavior in the same cohort27
which employed a summary risk measure was confined to the
463 individuals not in a monogomous primary relationship at
the time of the second assessment (1985), a selected subsam-
ple for whom behavioral risk reduction may be most salient.
Sexual behavior was scored as "completely safe" (e.g.,
massage), "probably safe" (e.g., anal intercourse with
condoms), "probably risky" (e.g., ingesting semen during
oral-genital sex), or "risky" (e.g., anal intercourse without a
condom): 25.3 per cent of the men were at no risk; 36.9 per
cent at medium risk; and 37.8 per cent at high risk. The same
score was then calculated at the prior assessment one year
earlier. Cross-sectional analyses of 1985 data demonstrated
that both alcohol and drug use of all kinds were significantly
associated with an increased level of risk.

Retrospective analyses compared those originally at no
risk with those originally at high risk. During the subsequent
year, 54 per cent of those originally at no risk engaged in
behaviors which placed them at greater risk, while 45 per cent
of those originally at high risk were subsequently engaging in
safer behavior. Those who increased their risk were more
likely to subsequently report use of drugs and alcohol during
sex. Since it was substance use during the second observa-
tional period which was correlated with change in the
preceding year, this analysis leaves unexamined the issue of
causality. The direction and magnitude of the relationship
between substance use and unsafe sexuality, as well as their
relationship to other potentially causal variables (such as
personality predispositions), require further exploration.

A third study conducted in San Francisco randomly
sampled telephone numbers listed with only a male name.28
Men who identified themselves as "gay or bisexual" were
eligible for interview and, ofthese, 81.4 per cent participated.
Telephone interviews were conducted with 500 men identi-
fied in this fashion in 1984, and nine months later a random
subsample of 301 was re-interviewed (93.2 per cent partici-
pated). The number of respondents reporting sex with more
than one partner in the past month declined by 27 per cent,
while the proportion reporting celibacy, monogamy, or no
sex leading to exchange of semen outside a "primary rela-
tionship" rose from 69 per cent to 81 per cent, and anal
intercourse without a condom, conducted outside a primary
relationship, decreased from 17 per cent to only 7 per cent.

NEW YORK CITY
Martin has reported on sexual behavior in a well-

educated convenience sample of 745 self-identified gay men
aged 20-65.29 An interview format was used which allows
comparisons between recent behavior during an entire year
and that recalled for a year prior to hearing about AIDS. For
those men who reported sexual activity at locations other
than home, the median number of sexual partners per year
declined from 36 pre-AIDS to eight post-AIDS. All but one
of the men in the cohort reported sexual activity at home; the
median number of sexual partners in this location declined
from five to three during the same interval. The number of
reported receptive anal sex episodes declined by 75 per cent;
use of condoms by the respondent's partner during episodes
of receptive anal intercourse increased from 2 per cent to 19
per cent of the episodes.

In another report,30 Martin combined these data to
describe seven distinct risk categories. The most extreme
typology was limited to men who had multiple partners
(whether at home or elsewhere) and had engaged in high-risk
acts. Between the time periods being compared, there was a
26 per cent reduction in the prevalence of this behavioral
pattern, while all other patterns became more common. The
least change was observed in those choosing to remain
celibate (+1 per cent). Restricting sexual activity to lower
risk behavior and eliminating sex outside the home were the
most frequently changed aspects ofbehavior. In summary, 40
per cent of the sample decreased their level of risk between
the two time periods, 49 per cent did not change, and 8.3 per
cent increased their risk. This approach understates changes
in behavior since a man who decreased the number of his
sexual partners from 20 to two remains classified as having
multiple sexual partners in spite of marked change.
OTHER US STUDIES

A cohort of approximately 1,000 homosexual/bisexual
men living in Chicago, a less heavily affected area, are
participants in an HIV natural history study and receive
biannual medical and laboratory examinations, as well as
providing extensive behavioral and psychosocial data in a
concurrent study. This group of recruited volunteers closely
resembles the men being studied both in San Francisco and
in New York City. Cross-sectional analyses were confined to
the 909 men not diagnosed with AIDS, not being paid for sex,
and for whom data were missing on no more than three
variables;3' in 1984-85, 80.5 per cent reported making at least
some behavior changes because of AIDS, and 76.5 per cent
had specifically attempted to reduce their number of sexual
partners. Of the 486 men continuing to engage in receptive
anal intercourse 20.2 per cent were modifying this behavior
by asking their partners to use a condom or to withdraw prior
to ejaculation.

Multivariate analyses described the comparative contri-
bution of components of the Health Belief Model (HBM) to
five self-reported changes: any behavioral change because of
AIDS; attempts to reduce the number of sexual partners;
avoidance of anonymous sexual partners; avoidance of
receptive anal sex; and modification of receptive anal sex.
Knowledge regarding AIDS, and the perceived value of
behavioral change in reducing one's risk of AIDS, were both
consistently related to various measures of risk reduction. In
addition, supportive peer norms, reliance on biomedical
technology to prevent/cure AIDS, difficulties with sexual
impulse control, and perceived risk of AIDS were all related
to at least one of the outcome measures; however, the effects
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of perceived risk were inconsistent. The cross-sectional
nature of these analyses leads to cautions concerning pre-
sumed causality.

Subsequent longitudinal analyses by Joseph and others
describe changes in the 637 men from the cohort for whom
data were available both at entry into the study and six
months later.32 Sociodemographic characteristics remained
largely unchanged in this subsample. There were reductions
in the mean number of sexual partners per month, in the
number of receptive anal exposures, in the number of
anonymous partners, and in the number of total oral and/or
anal exposures. By the second assessment, 51.4 per cent of
the cohort was no longer engaging in receptive anal inter-
course, and among those doing so there was an increase of
61.8 per cent in the use of condoms or withdrawal to prevent
exposure to semen.

The HBM was again examined for its relationship to
longitudinal change after taking account of baseline behav-
ior-an important step because one of the strongest predic-
tors offuture behavior is past behavior. Generally diminished
associations were observed: for example, knowledge was
unrelated to any of the seven behavioral outcomes examined
in the longitudinal analysis. Supportive social norms provid-
ed the only exception to this general trend of diminished
effects in longitudinal analyses, being consistently and pos-
itively related to a range of risk-reduction behaviors. The
authors concluded that, to some extent, there may be
differences between factors that predict the initiation of
behavior and those which predict its subsequent maintenance
and/or incremental improvement.

A brief report from Wisconsin documents changes in
number of sexual partners among 488 homosexual men seen
at a clinic for the treatment of sexually transmitted diseases
or screened for such conditions in gay bars.33 Approximately
twice as many men reported a single sexual partner and an
increase in celibacy was observed when during the same
six-month period in 1983 was compared with a year earlier.
There was also a "sharp decline" in the proportion of men
reporting 10 or more sexual partners.

STUDIES IN THE UNITED KINGDOM
A survey was undertaken in central London of 326 gay

men in pubs and clubs in order to assess the affects of the
AIDS epidemic and of "safer sex" publicity on behavior.34
Of those interviewed, 95 per cent had received information
on "safer sex," and 77 per cent said that AIDS had changed
their sex life. Although 53 per cent of the men were continu-
ing to engage in anal intercourse, 45 per cent of these were
using condoms (59 per cent of those with multiple sexual
partners), and 48 per cent of the respondents reported fewer
sexual partners this year than in the previous year.

Carne, et al,35 documented changes in sexual behavior
among the first 100 members of a larger cohort of
homosexual/bisexual men originally recruited in late 1982 in
London. Between 1984-85 and 1986, median number of
sexual partners/month declined from three to one; there was
a 70 per cent decline in prevalence of anal intercourse with
two or more partners in a typical month; and there was
approximately a doubling of condom usage among those
reporting receptive and insertive anal sex.

In the UK, mass media publicity campaigns are reported
to have resulted in a 191 per cent increase in the number of
homosexual/bisexual men seeking AIDS testing, a 73 per cent
increase by those using intravenous drugs, and a 57 per cent

increase among those who described themselves as prosti-
tutes.36

Behavioral Change in Intravenous Drug Users
Intravenous drugs users (IVDUs) are the second largest

AIDS risk group.37 Prevention of transmission among IVDUs
requires that they either abstain from drug use or modify their
drug use behavior. Effective safety precautions consist of not
sharing needles and syringes, or adequately sterilizing them
between use (it has been demonstrated that a 10 per cent
solution of household bleach and water is sufficient to
inactivate HIV).38 Infected intravenous drug users also may
transmit infection to their heterosexual partners and children.
Routine "safer sex" practices including condom and
spermicide use are recommended for this population.

Unlike the gay community, which is relatively organized
and generally characterized by educational and socioeco-
nomic advantage, more IVDUs are members of minority
communities and their average level of education is lower.39
Language and literacy problems are well recognized, and
communication in this subculture is generally oral rather than
written. Furthermore, both the majority culture and the
IVDU subculture tend to hold negative stereotypes of one
another. There is a general impression that IVDUs are
incapable of (or disinterested in) changing their behavior,
while IVDUs view public health authorities with suspicion
and distrust. In this context, it is particularly important to
base interventions upon empirical findings.

Data from New York City provided by Friedman and
others suggest that, as early as 1984, there were already
AIDS-related behavioral changes among some groups of
IVDUs' Interviews were conducted with 59 patients in
Manhattan methadone maintenance treatment programs; the
majority (59 per cent) reported behavioral changes to avoid
AIDS: increased use of clean needles and/or the cleaning of
their needles (31 per cent), and reduced needle-sharing (29
per cent); 51 per cent reported that their friends had also
changed their behavior. Level of education (although not
further described) was reportedly unrelated to extent of
behavioral change.

Friedman also describes work by Selwyn and others
conducted in New York City among 145 methadone mainte-
nance patients and 115 incarcerated drug users. They found
that over 60 per cent of their respondents reported making
one of the following changes in order to avoid AIDS: no
longer sharing needles although continuing IV drug use;
decreased needle sharing; stopping IV drug use completely;
or attempting to sterilize their needles. He also found that 48
per cent had decreased their number of sex partners, were
using condoms, or were taking other "hygienic" measures in
order to practice safer sex.

This report also provides brief ethnographic data sug-
gesting that the illicit market in New York City for sterile
needles has increased considerably, and that drug dealers
have begun distributing "free" sterile needles or syringes
since the beginning of the AIDS epidemic. Unfortunately,
Friedman also reports that some are fraudulently selling used
needles as new.

Des Jarlais, et al,41 interviewed IVDUs who are not in
any form of drug abuse or health care treatment-respon-
dents potentially more representative of those at greatest
risk. Interviews were conducted through an ethnographic
storefront center and the Street Research Unit.42 As early as
fall 1983 intensive interviews with 18 IVDUs at the storefront
suggested an increased demand for new needles as a result of
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AIDS. During the spring of 1985, brief street interviews were
held with 22 needle sellers, 18 of whom reported that new
needle sales had increased over the last year. However, only
four of these specifically mentioned AIDS as a reason for the
increased demand. It should be added that 10 of these sellers
reported that they had sold used needles as new at some time,
and seven stated that they had resealed used needles in order
to do so.

In San Francisco, in July 1986, public service agencies
began training community health outreach workers to IVDUs
not in treatment regarding AIDS and appropriate behavioral
risk reduction.43 More than 15,000 vials of a 2.5 per cent
bleach solution were distributed to addicts, accompanied by
instructions on their use for sterilization of drug equipment.
Posters and billboards were used also to promote the use of
bleach in the prevention of HIV transmission. In 1985, only
6 per cent of those who shared needles reported that they
usually or always sterilized them with bleach; in the 1987
sample, this figure had risen to 47 per cent. The proportion
reporting that they never used bleach fell from 76 per cent to
36 per cent in the same two groups. Interestingly, a consistent
23 per cent reported that they usually or always sterilized
their equipment with alcohol. During the same period the
prevalence of HIV antibodies among IVDUs in treatment
increased from 10 per cent to 15 per cent, suggesting that
other measures, particularly the provision of sterile hypo-
dermic needles, need to be undertaken in these populations.

A report of exactly such a program is available from
Liverpool where, since 1986, the municipal drug dependency
clinic has been providing drug users with sterile needles and
syringes in exchange for previously used ones." In the initial
months of the program, 3,237 syringes and needles had been
issued and 2,949 had been returned. The ratio of those in
treatment to those not in treatment using the facility is 1.75
to 1. Those who attend are encouraged to use condoms,
which are supplied free on an experimental basis by a
manufacturer (no data are available concerning the utilization
of these condoms).

These quantitative assessments of risk reduction among
IVDUs are supported by a more qualitative description
derived from a study by Ginzberg, et al.45 They also noted an
increased demand for sterile syringes, both in New York City
and in northern New Jersey.
Risk Reduction Behavior in Other Groups

In this portion of the review, we will discuss studies of
behavioral risk reduction in heterosexuals who are not
IVDUs.A647

Sexual transmission of HIV from hemophiliacs to their
sexual partners and children is well documented,4 and the
National Hemophilia Foundation has acted to provide infor-
mation and guidelines for behavioral risk reduction.49 How-
ever, the limited number of published reports focus on
psychosocial or psychological consequences of being at risk,
rather than on behavior. Minimal data are provided by Agle
and others who conducted a multicenter study of 116 hemo-
philiacs, their parents, and their partners.50 The report
primarily documents affective or attitudinal changes, and the
differences between the three groups studied. Nonetheless,
there was evidence of a decreased willingness to receive
factor concentrate because of AIDS, and both hemophiliacs
and their partners reported decreased sexual desire and
frequency of sexual behavior because oftheir concerns about
AIDS. Obviously, decreased frequency of intercourse is not

an appropriate method for behavioral risk reduction; no data
are provided concerning condom or spermicide usage.

Using the same methods for recruitment and study as
were applied to homosexual/bisexual men,24 the San
Francisco Men's Health Study documented the behavior of
123 single heterosexual men.51 Heterosexual participants had
fewer sexual partners than homosexual/bisexual men living in
the same area, and had also substantially reduced their
number of sexual partners.

In a later report from San Francisco, Padian and others
describe the serologic status and behavior of 97 female
partners of 93 men known to be infected with HIV or
diagnosed as having AIDS or ARC.52 Women who used
intravenous drugs or who had recently received blood trans-
fusions were eliminated from all analyses. Most of those
recruited were the partners of bisexual men (57 per cent),
while others were the partners of hemophiliacs (19.6 per
cent), of intravenous drug users (12.4 per cent), or of those
who had received transfusions orwho were both bisexual and
IVDUs. This report is primarily concerned with the natural
history of HIV transmission and infection in this group of
women. Although precise figures are not provided, the
authors state that one-third ofthe seronegative women and all
seropositive women reported changing to safer sexual prac-
tices (in particular, condom use) after hearing about AIDS.
This provides some evidence of behavioral risk reduction
occurring among heterosexual women at greatest risk for
infection with HIV.

Several reports have documented risk-related behaviors
and changes in such behaviors among adolescents and young
adults. In one investigation, 963 Massachusetts teenagers
were contacted by random-digit dialing;53 829 (86 per cent)
agreed to participate in the survey. Knowledge concerning
AIDS was incomplete at best. In this sample, there were few
IVDU and male homosexual contacts. Among sexually
active respondents, only 15 per cent indicated changes in
their sexual behavior because of concern about AIDS: 35 per
cent said they were more selective in their choice ofpartners,
and another 25 per cent that they were "careful". Only 10 per
cent reported using condoms, with another 10 per cent stating
that they now abstained from sex.

Research work conducted in Kansas City among volun-
teers from psychology classes, from the gay and lesbian
student service, and from gay bars provides limited behav-
ioral data. These similar studies appeared in 198454 and
1986,55 and the sociodemographic characteristics of partici-
pants are virtually identical. There were a few more men than
women; approximately three-fourths were single; three-
fourths were heterosexual (the remainder being identified as
homosexual, bisexual, or celibate); slightly over half current-
ly had sexual partners; and the average age was approxi-
mately 22. There was little change in behavior noted between
the two surveys, with only one-fourth stating that fears
regarding AIDS had affected their sexual behavior (an equal
proportion reported that herpes had had the same effect).

It is generally recognized that heterosexual contact with
prostitutes may constitute an especially risky behavior, both
because of the large number of sexual partners inherent in
prostitution, and because IVDU is common in this group. It
then becomes particularly important to document preventive
behaviors in prostitutes and their clients. Des Jarlais and
others56 present data from 67 jailed "street" prostitutes,
among whom 92 per cent reported that they "usually re-
quired" clients to use condoms. Additionally, oral-genital
sex was the predominant sexual activity, further reducing the
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likelihood of HIV transmission. However, key informants
reported that these behaviors were adopted in the early 1970s
in response to general concerns about sexually transmitted
diseases rather than as a consequence of the AIDS threat.

Studies ofAIDS Knowledge and Attitudes

Although it is obvious that the prevention of HIV
transmission is dependent upon the alteration of behavior,
most would agree that appropriate knowledge and attitudes
are prerequisites for such change.57'58 Although a wide
variety of specific topics are documented in various reports,
this review will concentrate on three central questions: how
adequate is knowledge regarding the mechanism of HIV
transmission? how adequate is knowledge regarding preven-
tive methods, especially those particularly relevant to the
sample being studied? to what extent is there a sense of
personal vulnerability or risk which would make the available
knowledge concerning transmission and prevention salient?
In addition, we are concerned with the prevalence of misin-
formation or inaccuracies in preventive knowledge. This is
important because it may be that, while individuals can
correctly identify several mechanisms for transmission, this
is only because they affirm that all modes of transmission are
possible. Such a response set would suggest a generalized
sense of hazard due to HIV, rather than an appropriate focus
on specific mechanisms of transmission and their prevention.
Studies of Homosexual/Bisexual Men

McKusick and others assessed variables which could be
construed as broadly describing both knowledge and per-
ceived risk.26 Of the 424 sample participants, 52.6 per cent
expressed a "high" level ofagreement with the guidelines for
behavioral risk reduction. Seemingly, this would require both
an adequate level of knowledge about, and appropriate
attitudes toward, the guidelines. Although only 17.6 per cent
reported having a friend with AIDS, 64.9 per cent had a visual
image of AIDS deterioration-a factor which was related to
behavioral risk reduction. These results provide evidence
that, comparatively early in the epidemic, knowledge was far
from complete and that the salience of the epidemic also
seemed to be subject to individual variability. Insofar as
metropolitan areas such as San Francisco experienced man-
ifestations ofthe epidemic in an earlier or more extreme form,
this suggests that provision of adequate information and
communication about risk may be early needs.

As part of their efforts to determine the magnitude and
determinants of behavioral risk reduction in Chicago, Joseph
and others3 32 constructed indices to assess the levels of
AIDS knowledge and perceived risk. Knowledge, which
appeared to be more important in predicting initial or accu-
mulated behavioral risk reduction rather than its maintenance
or incremental improvement, was assessed using a multi-item
index that summed seven items dealing with the etiologic
agent for AIDS, mechanisms of transmission, and public
health behavioral recommendations. Because both transmis-
sion and prevention issues were combined in this index, it is
not possible to describe separately the prevalence of partic-
ular types of knowledge. However, the global knowledge
mean score was 71.4 per cent. Perceived risk ofAIDS was not
related in any straightforward fashion to either cross-section-
al or longitudinal findings. In a separate report, this group
suggests that the relatively facile notion that a sense of risk
will improve compliance to behavioral recommendations
requires more careful examination.59 Nonetheless, they note
that the mean score on a perceived risk index was 44.4 per

cent, or less than "some" or an "average" chance of getting
AIDS. Approximately 40 per cent of this cohort was already
seropositive at the time of recruitment,60 so there appears to
be an optimistic bias regarding personal risk ofAIDS. On the
other hand, when men in the cohort were given the oppor-
tunity to affirm their belief that biomedical technology will
provide a vaccine or cure in the near future, the mean score
for this index was only 40 per cent; this suggests that although
the sense of risk may be optimistically understated, it is not
because respondents assume they will be rescued by tech-
nological innovations. Men were, however, fairly certain that
behavioral changes are effective in reducing the risk ofAIDS;
this index had the highest overall mean score (82 per cent).
Similarly, men reported sexual norms in their peer culture as
generally supportive of adherence to behavioral risk reduc-
tion guidelines (mean score=64 per cent). Taken together,
these results imply that, even in a lower-risk area, knowledge
and attitudes are generally supportive of behavioral risk
reduction. On the other hand, the uniquely advantaged nature
of this cohort needs to be kept in mind, and it is clear that
considerable variability remains even in this group of highly
motivated and well educated men.

A study more directly concerned with attitudes in
homosexual and bisexual men is reported in a Pittsburgh-
based investigation by Valdiserri and others.61 A cohort of
1,700 men enrolled in a natural history study ofHIV infection
was invited to participate in an educational session as part of
the process of learning their HIV serologic status; 464 (32 per
cent) agreed to do so. Serologic status did not distinguish
participants and non-participants.

Prior to the intervention, knowledge was high concern-
ing transmission of AIDS, AIDS risk groups, HIV natural
history, manifestations of HIV infection, and the meaning of
HIV antibody testing; men were somewhat less well informed
regarding local AIDS prevalence. The majority of respon-
dents also endorsed attitudes supportive ofAIDS risk reduc-
tion, although a sizable minority did not. Strongest agreement
(71 per cent among participants) concerned statements en-
dorsing decreases in number of sexual partners, while items
describing discussion of AIDS prevention with sexual part-
ners received the lowest scores (53 per cent among those
participating).

Given the relatively high initial scores, knowledge scores
were predictably unchanged at the post-intervention assess-
ment, but altered attitudes were observed in five of the six
domains assessed. No changes were seen in any of the eight
statements that assessed attitudes regarding number and type
of sexual partners. No analysis of the relationship of at-
titudinal change to sexual practices was reported; however,
both among those who participated in the intervention and
those who declined to do so, nearly two-thirds indicated
unprotected receptive anal intercourse with more than one
partner in the preceding six months. Given the remarkably
complete knowledge regarding AIDS in this cohort, this
suggests that it is not information but, rather, attitudes or
other factors which need to be targeted in future intervention
activities.

The special needs of the minority (especially black)
homosexual/bisexual male population are becoming increas-
ingly recognized.62 In this regard, a series of 62 interviews
conducted by a Black community group in Detroit is of
special relevance.63No sociodemographic data are provided,
but the purpose of the study was to assess needs in the Black
community where many homosexuals remain "closeted"
and therefore difficult to reach even in surveys of the
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homosexual community. While 58 per cent of the respon-
dents were able to correctly identify IVDUs as being at risk
for AIDS, only 13 per cent knew that semen and blood were
primary routes for transmission of HIV. No information is
given about the proportion of the sample who knew that HIV
could be transmitted in homosexual male intercourse, al-
though 37 per cent identified Haitians as a high-risk group.
The preventive methods mentioned most often were monog-
amy and frequent medical checkups (no data provided).
Almost three-fourths either felt that information in the Black
homosexual community regarding AIDS was inadequate or
were unsure about the availability of such information. The
local organization providing AIDS-related preventive and
service efforts was seen as a source of information by fewer
than 7 per cent of the sample. Only 19 per cent of the
participants were very worried that they might get AIDS,
while 37 per cent reported that they were not worried (the
remaining 44 per cent were somewhere intermediate between
these extremes).

Knowledge and Attitudes in IV Drug Users
Friedman documented level of knowledge concerning

AIDS as well as relevant behaviors in 59 Manhattan
methodone maintenance patients.' All knew of AIDS, 93 per
cent knew that IVDU was a mechanism for transmission, and
61 per cent were able to correctly identify at least one
symptom of AIDS. Friedman also reports work by Selwyn
and others in their sample of 146 methadone maintenance
patients and 115 incarcerated drug users in New York City.
During 1985, 97 per cent of these participants knew that you
can get AIDS from sharing needles, although inaccurate
information was also comparatively widespread (e.g., a
majority of a sample believed that you could acquire AIDS
from sharing a drinking cup). Knowledge of preventive
methods was not specifically discussed, but the behavioral
changes observed suggest that the participants are familiar
with the need to eliminate needle-sharing and/or to clean
needles when they are shared.

Ginzburg and others presented results of a knowledge
assessment survey among IVDUs in both 1984 and 1985.45
During 1984, more than 1,000 IVDUs from 10 drug treatment
programs in New Jersey were invited to participate in a study
designed to determine seroprevalence of HIV infection and
level of knowledge in the surveyed communities. The authors
report that less than 5 per cent of those approached refused
to cooperate. Level ofknowledge was unrelated to variability
in community AIDS prevalence. Almost all participants were
aware that IVDU increased the risk of infection with HIV and
that this was due specifically to the practice of needle-
sharing, with 93 per cent correctly identifying means of
avoiding AIDS (the exact content of this question is not
further specified).

A similar survey was undertaken a year later among
those entering treatment; 89.1 per cent correctly identified
IVDUs as a risk group and 87 per cent knew that the virus is
spread by sharing needles. While only 29.3 per cent correctly
identified the use of a 10 per cent solution of bleach as a
method for sterilizing needles and reducing risk of transmis-
sion, 81.8 per cent correctly reported that never sharing
needles or syringes would lower the risk of AIDS.

In this same group, approximately one-third did not
recognize the potential for transmission of HIV from the
intravenous drug user to his or her heterosexual partner.
Perhaps more worrisome is that 43 per cent failed to recog-
nize that infants born to women who use IV drugs (or whose

partners do) are at risk for AIDS. There was considerable
misinformation in this group as well: 16.3 per cent of those
surveyed believed that living in a home or working with
someone who has AIDS is sufficient to transmit the illness,
and 15 per cent felt that wiping off a needle before use was
sufficient to reduce the risk of AIDS. Furthermore, just over
one-third thought that those who were infected with the
AIDS virus would be visibly ill-an especially problematic
notion because it would suggest that needle sterilization
techniques might be directed only at drug partners who were
not well. The authors point out that the concept of a carrier
state may be a particularly difficult one for a group where
physical appearance alone is often sufficient to permit rec-
ognition of those with hepatitis, a situation quite different
from that of AIDS.

Information from Detroit methadone maintenance pro-
grams is supplied by Williams.63 All respondents were Black
as the particular focus of this group was the development of
materials and programs appropriate for use in the Black
population at risk for AIDS. Knowledge regarding AIDS and
the transmission ofHIV among homosexual men was at least
adequate, yet only 62 per cent described IVDUs as a high-risk
group. Blood and semen were correctly identified as the
principle mechanisms for transmission, but 57 per cent were
not concerned that they might get AIDS, and only 11.2 per
cent were "very worried" about developing AIDS. Avoid-
ance ofIVDU was identified as an effective preventive by 67
per cent of those surveyed, and no longer sharing needles by
67 per cent. No data were available concerning use of a dilute
bleach solution for inactivation of HIV. More than half were
unaware of where they might call to receive more informa-
tion, and 93.8 per cent believed such information should be
available from drug treatment centers. Taken together, these
facts suggest that perceived vulnerability and preventive
knowledge were far from complete in this population, and
that there was considerable potential for further intervention.

Knowledge and Attitudes in Other Groups
Using a brief self-administered questionnaire, Price and

others investigated level of AIDS knowledge in a sample of
250 Ohio adolescents.64 Although between half and three-
fourths of these high school junior and senior students knew
about certain characteristics of AIDS (immune suppressive
syndrome, new disease, no cure), they were not able to
correctly identify all risk groups, nor did they understand
transmission. Overall, students who performed best none-
theless answered only 47 per cent of the questions correctly.
Sources of information used by the students demonstrated
that those using magazines were the best informed, with
television and newspapers ranking second and third, respec-
tively. Perceived vulnerability was assessed by asking stu-
dents if they were worried about getting AIDS. Only 27 per
cent indicated that this was the case, and fewer males than
females were "personally worried" about contracting AIDS.

In San Francisco, DiClemente and others65 evaluated
knowledge, beliefs regarding personal vulnerability, and
perceived need for AIDS instruction in high schools. General
characteristics of the syndrome were correctly identified by
the majority of students. While 92.4 per cent recognized
"having sex with someone" and 81.1 per cent identified
"sharing a needle with a drug user" as modes of transmis-
sion, almost one-fourth either believed that shaking hands
with someone could give you AIDS or were unsure on this
point. Only 60.0 per cent of the students knew that using a
condom during sex could help prevent AIDS, and three-
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fourths thought a new vaccine might have been recently
developed for the treatment of AIDS.

On the other hand, these students appeared (perhaps
because they reside in San Francisco) to be concerned about
AIDS; 78.7 per cent reported that they were afraid of getting
AIDS, and 41.8 per cent believed that their chances ofgetting
AIDS were increased by living in the San Francisco area.
Conversely, when students were asked if they felt they were
less likely than most people to get AIDS, 52.5 per cent
students agreed, and 61.5 per cent believed they were "not
the kind of person" who is likely to get AIDS. It is difficult
to know if these statements reflect an accurate assessment of
their sexual and drug behaviors or an over-optimistic bias.

Strunin and Hingson's53 survey in Massachusetts indi-
cated that 96 per cent of adolescents had heard of AIDS and
almost 50 per cent had discussed the subject with their
parents or other adult family members; nonetheless, consid-
erable confusion remained regarding the transmission of
AIDS and, more particularly, regarding the meaning of
"bodily fluids." Although only 4 per cent of the respondents
knew someone who was or had been ill with AIDS, 11 per
cent of these believed those with AIDS were contagious and
had therefore seen the person less. Similarly, 23.2 per cent
believed that someone with AIDS should not be allowed to
attend school because of the potential for transmission. With
regard to perceptions of risk, 54 per cent of the respondents
were not at all worried that they might contract AIDS, and 61
per cent did not think it at all likely that they would get AIDS
in their lifetime.

In a study of 212 college-age young adults in Kansas
City,55 Simkins and Kushner found that 71 per cent of the
respondents indicated they were not concerned about con-
tracting AIDS from their present sexual partner, and 41 per
cent had no concerns regarding any future partners. As might
be expected, there was more concern expressed by the small
number of homosexual respondents, and men were more
concerned about their partners infecting them with AIDS
than were women. A homophobia scale was administered and
found to correlate at a relatively low level with concerns
regarding transmission of AIDS from either present (r=.18)
or future partners (r=.22). Only one-fourth of respondents
indicated that AIDS was of concern to them and that this had
influenced changes in their sexual behavior. Despite the
marked difference in lethality of the two conditions, students
were equally concerned about herpes and AIDS; this may
reflect the comparative prevalence of the two conditions in
college-age populations rather than erroneous risk percep-
tions.

Reports from the United Kingdom provide evaluations
of public information campaigns about AIDS. Sherr and
others present data from both higher-risk individuals (pa-
tients at a clinic for sexually transmitted disease) and lower-
risk individuals (law students and patients at a general
practice office).' These groups were surveyed before any
public information campaign; after an initial series of adver-
tisements; and after a second series. Following the first
advertisement, 41.9 per cent ofthe respondents indicated that
they had read it, while 24.1 per cent reported reading the
second. No details are provided, but the authors state that
"information levels" were increased after both advertise-
ment campaigns. They note, however, that although knowl-
edge was increased, misconceptions were not corrected (i.e.,
error scores remain constant), and anxiety was not lowered
by either program.

In Scotland, focus group qualitative research methods

were used to assess knowledge and attitudes toward AIDS as
part of the development of a public information leaflet.67
Participants correctly saw AIDS as a sexually transmitted
disease that could also be transmitted through blood contact.
However, most believed that social contact was also suffi-
cient for transmission, either through sharing facilities (such
as a common cup) or through social interaction (shaking
hands). Although respondents were able to correctly identify
homosexual men and IVDUs as groups at higher risk, these
groups were seen as being different from "ordinary" people,
and affective responses to them were "profoundly negative."
These negative feelings were generalized to the condition of
AIDS, which was seen both as shameful and only affecting
those with idiosyncratic behaviors.
Discussion

It is evident from the literature reviewed that changes in
human behavior are occurring because of the threat ofAIDS.
Indeed, in some populations of homosexual/bisexual men,
this may be the most rapid and profound response to a health
threat which has ever been documented. The most complete
data illustrating this point are available in San Francisco,
where three separate cohorts are being studied and behav-
ioral information is available from 1982 through 1986. Al-
though cautions must be expressed about the comparability
of these descriptions, an overall picture nonetheless emerges
concerning the crucial transmission behavior of unprotected
anal intercourse. In 1982, somewhere between 40 per cent
and 60 per cent of San Francisco homosexual men appear to
have been exposing themselves to HIV in this fashion.24 By
1983, the prevalence of this behavior had declined to 30.2 per
cent among those who were non-monogamous, while 59.1 per
cent of monogamous men continued the behavior. A second
study documented an 18 per cent prevalence of unprotected
anal intercourse with non-primary partners, with a decrease
to 12 per cent by 1985.3 Also in 1985, receptive anal
intercourse among the still vulnerable seronegatives was
reported by 14 per cent of another cohort, but this figure had
declined to 5.8 per cent by 1986.24 In a parallel fashion,
insertive anal intercourse prevalence dropped from 39.6 per
cent in 1985 to 13.8 per cent in 1986 (these data do not take
into account condom usage, so that effective transmission of
HIV is presumably even less common). Taken together,
these data suggest what may be a 90 per cent reduction in a
powerfully reinforcing, common, and habitual behavior dur-
ing a four-year period.

Available evidence also suggests that IVDUs are chang-
ing their behaviors. In sharp contrast to common stereotypes,
a variety of behavioral changes were reported by 59 per cent
of methadone maintenance patients as early as 1984 in New
York City.' Furthermore, novel behaviors such as use of
bleach solutions to disinfect needles and syringes increased
eight-fold during two years and were reported by almost half
of those interviewed in 1987.43 It is among potentially
vulnerable adolescent and young adult heterosexuals that
little change is yet documented. Available data are limited,
but suggest urban Black and Hispanic populations are also
experiencing less behavioral change.

It is also apparent that there are preferred strategies
being employed for risk reduction. As suggested in the
introduction to this review, those at risk can either eliminate
or modify behaviors that promote transmission of HIV; this
is equally true for sexual and for drug-use behaviors. It is
hardly surprising to note that celibacy is not the preferred
strategy of homosexual/bisexual men for dealing with the risk
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of AIDS. Instead, they appear to be differentially reducing
their number of sexual contacts outside of a primary rela-
tionship and/or to be eliminating or modifying anal inter-
course by use of condoms. Similarly, IVDUs are purchasing
new needles or syringes, and learning to sterilize their
equipment when sharing it. Apart from the scientific merit of
accurately describing these preferences, we suggest that they
might also inform the development of intervention programs.
Although it may be attractive to counsel abstinence, infor-
mation and support need to be provided to the much larger
group of individuals who are choosing to modify their
behavior. This immediately creates the difficulties in devel-
oping a social consensus which were discussed earlier. There
are those for whom such programs provide tacit approval of
behaviors which they view as at least illicit if not immoral.
Nonetheless, we must consider the public health and social
consequences of a failure to recognize how behavior change
is most likely to occur.

On the other hand, the idiosyncratic nature of this
infectious syndrome creates special problems. Unlike chron-
ic diseases in which accumulated exposure produces delete-
rious health effects, in the case of AIDS we are concerned
with avoiding probabilistic exposure to a retrovirus. Both the
seroprevalence of this virus in a subgroup and the behaviors
which they share will influence the likelihood oftransmission.
This virological reality creates special problems. For exam-
ple, in a subgroup where HIV infection is comparatively
uncommon, advice to limit frequency of exposure (e.g., by
reducing the number of sexual or needle-sharing contacts)
may have some value since it effectively reduces likelihood
of contact with an infected person. However, as seropreval-
ence rises, this strategy becomes less likely to succeed.
Indeed, even the suggestion that risky activities are permis-
sible within the confines of a mutually monogamous relation-
ship is patently hazardous unless serostatus is absolutely
concordant and behavior is absolutely monogamous (and
even this strategy ignores technological and human fallibility
as well as the possibility of infection with other agents).
Concern must then be expressed about the apparent distinc-
tion among homosexual/bisexual men between what is per-
mitted within a primary relationship and what is allowed
outside such a relationship. It would seem imperative that the
simple but emphatic educational message emphasize pre-
venting exposure to potentially infectious blood and semen.
Thus, safer sex is not conditional on partner choice but
requires altering behaviors with all partners. This is of even
greater concern for heterosexuals, where behavioral respons-
es such as "being careful" in partner choice are distressingly
common.

Control of HIV transmission also requires that changes
in behavior be applied consistently. There is ample evidence
in these studies of recidivism (i.e., instability in behavioral
risk reduction). Although a common phenomenon with any
health behavior, it is potentially lethal in the case of AIDS.
This may argue against attempts to eliminate rather than to
modify transmission-relevant behaviors; if the probable out-
come of such extreme change is subsequent readoption of
high-risk behaviors, there is little to be gained by such a
strategy. We recognize that positive health behaviors are
often adopted incrementally, and with inevitable periods of
"backsliding". Tragically, in the case of AIDS, these ex-
pectable patterns have potentially lethal consequences. At a
minimum, it would seem necessary to strengthen and clarify
behavioral recommendations so that the message of "risk
reduction for a lifetime" takes center stage. This also

suggests that community service programs need to anticipate
the need for reinforcing and maintaining behavior change as
well as for initiating it.

The discussion has, to this point, been primarily con-
cerned with reducing an individual's risk of infection with
HIV; however, the public health concern is inevitably some-
what different. Here, the question is not how an individual
might avoid risk but how a population might avoid further
transmission of an infectious agent. This draws attention to
the problems created by even a small group of individuals
who maintain behaviors capable of transmitting HIV. While
behavioral risk reduction has been widespread, it is certainly
not complete. Even the simplest transmission models suggest
that a small group of particularly active individuals may be
sufficient to prolong and/or extend this epidemic. Having said
this, the immediate question becomes why most individuals
successfully change their behaviors while some others do
not. Unfortunately, distressingly little attention has been paid
to this central issue. Further studies simply documenting the
magnitude of behavioral change are of little value in most
populations. What is required are vigorous attempts to better
understand the determinants of AIDS-relevant behavioral
change. Such observational studies are an essential prereq-
uisite for the development of potentially successful interven-
tion programs. Until we can describe and address the
impediments to behavioral change, discussion of such ex-
treme policies as quarantine or isolation ofthose infected will
continue. To call for quarantine is, in essence, to announce
that we have given up in our attempts to facilitate behavior
change. Evidence reviewed here suggests this is certainly not
necessary, but virtually no attention has been paid to the key
issue of understanding behavioral risk reduction. The effort
to recruit and assess those at risk for AIDS has been
enormous; future work must capitalize on this investment by
adequately investigating the determinants of behavior.

Finally, this review highlights the need to diversify
research activity by including investigations of minority
populations and young adults. The special needs of these
groups are now being recognized, but carefully developed
and rigorously analyzed behavioral studies are imperative. At
a minimum, it is naive to assume that studies in population
subgroups can simply be extrapolated to others; for example,
the determinants of condom use among homosexual males,
intravenous drug users, and inner city adolescents may be
quite dissimilar.

This report has also reviewed studies of AIDS-relevant
knowledge and behavior which, taken together, suggest at
least an ecological correlation between level of knowledge
and extent of behavior change in various groups. It would
seem that homosexual/bisexual men are the best informed
and the most likely to change their behavior, while the
opposite is true of late adolescent and young adult hetero-
sexuals. Nonetheless, there is little actual evidence that an
individual's knowledge and attitudes toward AIDS signifi-
cantly shape his or her behavior. It may wellbe that there is
some "threshhold" effect and that, beyond a certain level,
further increments in knowledge or improved attitudes no
longer influence behaviors. On the other hand, it is also
possible that this ecological association is an indirect one and
that some third factor, such as comparative social advantage,
provides the major link between positive knowledge/attitudes
and behavioral risk reduction. In any event, these uncertain-
ties only serve to highlight the need for further studies of the
determinants of behavioral risk reduction.

In conclusion, we wish to reemphasize the multifaceted
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and complex nature of the problem presented by the AIDS
epidemic. There is an urgent requirement for interdiscipli-
nary investigations which attend to behavioral as well as
biomedical issues. After six years of experience with this
epidemic, we still know far too little about behavioral and
human responses to it.
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The Global AIDS Situation: WHO Update, January 1988

The numbers of reported cases of AIDS and countries reporting AIDS have continued to increase
dramatically. As of January 1, 1988, 73,747 AIDS cases have been officially reported to the World Health
Organization (WHO) from 129 countries. However, the total number of AIDS cases to date is estimated to
be approximately 150,000.

* WHO estimates that between 5 and 10 million persons may be currently infected with human
immunodeficiency virus (HIV), the virus which causes AIDS. By 1991, WHO estimates that at least one million
new cases of AIDS could develop in people already infected with HIV.

* AIDS has been reported from every part of the world. The largest number of cases, 48,139, have been
reported in the United States, where the disease was first recognized in 1981. In 41 other countries in the
Americas, a total of 7,215 cases have been reported. In the Americas, Europe and Australia, most AIDS cases

occur among young, 20-49 year-old homosexual or bisexual men and intravenous drug users. However, the
estimate of the proportion of cases of AIDS acquired through heterosexual contact has increased from 1% to
approximately 4%.

* In Europe, where 27 countries have reported 8,839 AIDS cases, most countries are now considered to
be facing an epidemic. WHO estimates that 500,000 to one million persons in Europe are infected with the
AIDS virus. Highest per capita cases ofAIDS are found in Switzerland, Denmark, France and Belgium. WHO
estimates 25,000 new cases of AIDS in Europe by the end of 1988.

* In Africa, the number of countries reporting AIDS to WHO has increased substantially in the past year.

As of January 1, 37 African nations had reported 8,652 cases of AIDS. Major factors of HIV spread in Africa
are heterosexual transmission, transfusions with unscreened blood, use of unsterilized needles or syringes,
and mother-to-child transmission. The latter is a significant source of infection, especially in areas where
5-10% of pregnant women have been recorded as HIV seropositive.

* In Asia, 19 countries have reported 224 cases of AIDS. Many of those cases are linked to persons who
have been in areas where AIDS is more prevalent. Oceania (including Australia and New Zealand) has reported
742 cases.

* The WHO Special Program on AIDS (SPA) was established on February 1, 1987 as the headquarters
of the global fight against AIDS. As of January 1, 1988, SPA received requests for collaboration from 132
countries. Initial support of national AIDS programs has been carried out in 109 countries with more
scheduled. In concert with SPA, 70 countries have completed short-term (6-12 month) plans; 26 countries have
completed medium-term (3-5 year) plans; national AIDS committees have been established in more than 150
countries.

The global AIDS strategy of the Special Program on AIDS has been endorsed by the World Health
Assembly (May 1987), at the United Nations General Assembly (October 1987), the Economic and Social
Council of the United Nations (July 1987), and the Venice Summit (June 1987). The address of the World
Health Organization is 1211 Geneva 27 Switzerland.

AJPH April 1988, Vol. 78, No. 4

I I

410


