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ABSTRACT

By the end of 1992, a total of 936 AIDS cases had been reported in the

State of Hawaii. The AIDS cases are continuously increasing in the 1990s.

Since AIDS is a chronic disease with a long incubation period, information from

AIDS surveillance cannot give us the current status of the HIV/AIDS epidemic.

This study comprehensively and systematically describes the HIV epidemic in

the State of Hawaii. HIV infection data from 13 different HIV seroprevalence

studies, which were designed for various populations were analyzed in this

study. We found that overall HIV seroprevalence rates in Hawaii have been

significantly decreased since 1988, especially for gay/bisexual males. However,

HIV seroprevalence rates in heterosexual males and females have not declined

during this period.

Multivariante analysis methods, such as logistic analysis and Cox

proportional hazard stepwise regression analysis, were used to identify the

primary effects of risk factors and demographic characteristics on HIV infection

rates. The study found that homosexual behavior, sex with HIV positive

subjects, IV drug use, sex with high risk heterosexual partners, history of STDs,

prostitution were predominant risk factors for HIV infection. In addition. sex,

age, race, length of Hawaii residence were also significant effects on HIV

infection. However, these demographic factors played different roles among
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various risk groups.

The associations between HIV infection and seromarkers of HBY,

syphilis, and HSV were tested in this study. Matched case-control and multiple

logistic analyses were used to control for the sexual behaviors and other

confounding factors. We found that seromarkers of HBV and HSV were

significantly related to HIV infection in gay/bisexual males and heterosexual

males. Since the seropositive rate of syphilis was too low in heterosexual males

and females, the association between seromarker of syphilis and HIY infection

was only found in gay/bisexual males.

The total number of HIV positive subjects in the State of Hawaii was

estimated. Based on all available HIV seroprevalence data, information of

sexual behavior in the general population, and population information from the

census, the estimated total number of HIY positive subjects in the State of

Hawaii is approximately between 4500 and 6400.
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Chapter I

INTRODUCTION

I-I. Epidemiology of "IV infection and AIDS

On 5 June 1981, a report from the Centers for Disease Control (CDC)

signaled the discovery of AIDS 1, In that year, a total of 189 AIDS cases were

diagnosed in the United States 2. A decade later, the human immunodeficiency

virus (HIV) infection and AIDS (HIV/AIDS) epidemic merits its designation as

a pandemic. AIDS cases are officially reported to the World Health

Organization (WHO) from 163 countries 3 and HIV infection are virtually

documented in all countries.

In 1980, an estimated 100,000 people worldwide were HIV infected 4.

During the 1980s, this number increased lOO-fold. WHO estimated that 8-10

million adults and 1 million children worldwide are infected with HIV. The

true number of adults who developed AIDS worldwide during 1980s is believed

to be about I million (although only 250,000 were reported to wnor,

By the year 2000, according to WHO estimates, 40 million people may

be infected with HIV 6. In the 1990s, 9 million adults will develop the disease,

with the annual AIDS incidence reaching I million by the year 2000. In

addition, during the 1990s, more than 10 million children will lose their mothers

I
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or both parents because of HIV/AIDS. AIDS wil! remain a major public health

challenge worldwide in the 21st Century.

1-1-1. Distribution of HIV/AIDS

HIV infected people are not uniformly distributed. In April of 1991,

WHO reports indicate that at least 6 million people were infected in Africa, I

million infected in North and South American, respectively, an additional 1

million infected in Asia, and 500,000 people infected in Europe". Among HIV

infected adults, over 6 million were documented to be men and nearly 4 million

were women". However, the distribution of sex, age, and mode of transmission

was significantly different among various countries. In 1988, three descriptive

patterns were adopted to characterize HIV transmission, with countries grouped

according to: a) when epidemic spread started into continent or region and b)

the predominant mode of HIV transmission':'. However, in the late 1980s, the

distinction among the patterns began to blur as the epidemic evolved and grew

more complex. The patterns were more useful, mainly, to describe the

HIV /AIDS epidemic in the early 1980s.

Pattern I - extensive spread of HIV began in late 1970s and early 1980s.

Homosexual males and IV drug users (lVDUs) have been the predominantly

affected population. Roughly 80% to 90% of all cases occurred within these
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two risk categories. The pattern I countries include those of the North, Central,

and South America, Western Europe, Scandinavia, Australia, and New Zealand.

The ratio of male to female adults with AIDS may be as high as 10:1 to

15:1. Currently, a relatively small percentage of heterosexual transmitted cases

are shown in these countries. However, this number has been increasing slowly

but steadily during the latter half of the 1980s, especially in urban populations.

In many large cities of these countries, AIDS has become a major cause of

death in young adults aged 20-40 years. Since 1988, AIDS has been the leading

cause of death in both men and women age 25-34 in New York City. WHO

estimates that during the 1990s, HIV related deaths will become one of leading

causes, if not the leading cause, of death in aged 20-40 years in these countries.

Pattern II - extensive spread of HIV began in the 1970s or early 1980s.

Heterosexual contact is the primary mode of HIV transmission. The pattern II

countries mainly include sub-Saharan Africa and the Caribbean.

Almost equal numbers of men and women having AIDS (M:F ratio I: 1.2)

were found in these countries. Because the number of the HIV infected women

is relatively high, mother to child (perinatal) transmission is a major component.

Since lacking routine screening of blood/blood products, transmission by blood

transfusion in these countries continues to account for a significant number of

HIV infections (10% of all HIV infection). In contrast to pattern I countries,

homosexual activity is not major risk category. WHO estimated that during the



early part of 1991, about 800,000 adult AIDS cases had probably occurred in

sub-Saharan Africa (around two-third of the estimated global total). During the

same period, the cumulative total of HIV infected adults may conservatively be

estimated to be as close to 6 million and about 900,000 HIV infected infants.

Pattern III - generally restricted to countries into which HIV has recently

been introduced and few AIDS cases have been reported. Virtually all of the

early reported cases in pattern III countries were linked to imported

contaminated blood/blood products from pattern I countries. However sexual

contact and lor needle sharing with person from pattern I or II countries now

appears responsible for the continuing spread of HIV into pattern III countries.

North Africa, Eastern Europe, the Middle East, Asia, and parts of Oceania are

considered to be pattern III countries.

However, HIV/AIDS epidemic in some Asian countries may be in

transition to a different epidemic pattern. In these countries, heterosexual

contact and IV drug use are seen to be emerging as the major HIV transmission

routes. In South-East Asia, HIV transmission was initially predominant among

IVDUs. The HIV prevalence rate in certain groups was high, such as in

Bangkok, Thailand (50%), in Yangon, Myanmar (30%), and in Yunnan

Province, China (10%). The prevalence rates of at least 10% have also been

noted ir a few studies in neighboring regions'. However, heterosexual

-------
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transmission has been increasing rapidly in persons with multiple sex partners,

and since 1989 this appears to be the predominant mode of spread of HIV.

The pandemic in pattern III countries is still at an early stage, but

indications are that it is growing quickly. Based on estimates, in 1990, there

were approximately half a million HIV infections in South and South-East Asia.

The vast majority of them are in India and Thailand. There is concern that

HIV/AIDS pandemic in South and South-East Asia may be growing at a pace

reminiscent of that in sub-Saharan Africa in the eariy 1980s, but may have an

even greater potential for spreading because the population (500 million) in this

area is much larger than Sub-Saharan Africa (225 million).

1-1-2. HIV Transmission Dynamics

Transmission of HIV occurs via three primary routes: sexual intercourse

(vaginal or anal), parenteral exposure (predominantly intravenous drug use,

blood/blood product transfusion), and perinatal transmission (from mother to

infant). All these transmission modes involve exposure to infected body fluids

such as semen, vaginal secretions, and blood, tissues, or organs".
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A. Sexual Transmission:

HfV transmission through sexual intercourse is the most frequent means

of transmission. Worldwide 70%-80% of HIV transmission occurs via sexual

intercourse". Among sexual transmission of HIV, 85-90% are through vaginal

intercourse, and 10-15% are through anal intercourse. The risk of infection

from a single sexual contact with an infected partner is estimated at 0.1% (1 in

1,000 contacts) to 1% (l in 100 contacts)":". Studies have consistently

indicated that there is a greater probability that infected males will transmit

infection to susceptible female partners (0.002) than that infected female will

infect susceptible male partners (0.001).14.16,17 Exposure to semen and/or blood

during sexual intercourse is believed to be the predominant mode of sexual

transmission. Several behaviors and risk factors - such as "rough sex," anal

intercourse, and "fisting" - have been identified as facilitating sexual

transmission. Accumulating evidence suggests that sexually transmitted diseases

as contributory factors (co-factors) may increase HIV transmission via sexual

intercourse (see association between HIV infection and STD for detail). Several

studies 18.19 have implicated concurrent infection with other STDs, especially

those associated with genital ulcers such as syphilis and genital herpes as

significant co-factors in the spread of HIV 20,21.

Heterosexual contact is the predominant mode of HIV transmission in

pattern II countries and has steadily grown in the pattern I and the pattern III
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countries''?". WHO estimates that the proportion of heterosexual HIV

transmission will be increased from 70% to 80% by the year 2000. In some

pattern I countries, such as Brazil and Mexico, AIDS cases among heterosexual

contact have increased, while decreasing among homosexual men. This trend

will occur in all pattern I countries in the 1990s. HIV heterosexual transmission

was largely limited to partners of HIV infected persons from pattern II countries

and persons whose partners were in major risk groups, such as IVDUs.

Heterosexual transmission in pattern III countries, such as Thailand and India

where there is large scale commercial sex industry is mainly through sex with

prostitutes. Numerous research teams are actively looking into risk factors that

affect the heterosexual transmissiorr'<". The major risk factors for heterosexual

transmission are genital ulceration cause by STDs, anal intercourse, exposure to

blood during sex, life time number of sexual partners, sex with prostitute,

disease or/and immune status in HIV infected partner, length of sexual

relationship with infected person, lack of condom use, etc.

Homosexual and bisexual contact is a predominant mode of HIV

transmission in pattern I countries. Although HIV transmission among

homosexual(bisexual males has been declining in pattern I countries, it still is

the largest mode of transmission. In the entire history of the U.S. epidemic,

57% of the total of adults with AIDS have been gay/bisexual men, with 142,626

cases (as December 31, 1992)29. This rate was 80% of all case in 1985 in U.S.
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The HIV transmission rates among gay/bisexual males in Canada, England, and

Australia are about 78%, 82%, and 86.5% respectively as of 19915
, The

prevalence of Hlv infection remains high in gay/bisexual male in pattern I

countries. In the U.S., the HIV prevalence rate is continuously increased in the

gay/bisexual population. Between 1982 and 1989, the probability of being HIV

infected gay/bisexual male have increased from 2.7% to 17.8% in Amsterdam,

from 25.2 to 36.5% in New York, and from 36.9% to 48.7% for San Francisco".

However, the seroprevalence rate in San Francisco area has declined after 1989.

(from 55% in 1989 to 44% in 1990). The decline of seroconversion rate among

homosexual population is much more clear than the seroprevalence rate.

Several homosexual cohort studies indicated that after 1985, the seroconversion

rate significantly decreased.30
.
32

•

Numerous studies of homosexual/bisexual men have established statistical

relationship between HIV infection and specific risk factors (biological and

behavior factors). The following factors have been identified as major risk of

HIV infectiorr'":" in gay/bisexual men: receptive anal intercourse, rectal

douching, lifetime number of sexual partners, duration of homosexual practice,

sex with person who developed AIDS, history of STDS, etc. The stage and

immune status of the infected partner are also significant in the way the

probability of HIV transmission is modified.
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B. Parenteral Exposure:

Transfusion of infected blood or blood products almost invariably leads

to HIV infection. The likelihood of infection after such exposure is estimated to

be greater than 90%. Despite the very high probability that a large volume of

infected blood will infect recipients, only an estimated 3-5% of infections

worldwide are due to such exposure because the number of persons at such

potential risk is relative small and blood in many countries since 1985 has been

subjected to routine screening for antibodies to HIV. In developed countries,

such as, in the United States, the risk of transmission of HIV infection to

transfusion recipients (two to five per millionr':" has virtually been eliminated.

The risk of acquiring HIV infection from a transfusion is 0.000021 per unit of

screened blood. This success is due to a combination of HIV antibodies

screening of all blood donations, which requests that individuals in high risk

groups not donate blood", and procedures for heat treatment of clotting

factors". Unfortunately, large-scale screening was and remains much less

feasi ble (economically, technologically, and ~ogistically) in developing countries.

WHO estimated 1-5% of the blood is HIV infected in the pattern II countries".

To improve the safety of the blood supply, blood banks nationwide have

attempted to identify the donor pool with the lowest risk. For example, in

Uganda where 20% of young adults are estimated to be HIV infected, they

selected males between the ages of 17 and 21 who constitute the lowest risk
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pool. This population group has a seroprevalence rate of 3.3%. Another

approach was to select a pool of volunteers considered to be low-risk individuals

and have them as regular donors whose blood supply could be tested for HIV.

Intravenous Drug Users (IVDUs) constitute the second largest HIV

transmission category in most pattern I countries. However, IVDUs are rapidly

becoming the largest at-risk group in many developed countries, as has

happened in Italy and Spain. As of 19915
, up to 10% of infection worldwide

are estimated to be due to sharing needles. In the United States, 57,312 AIDS

cases, 23% of the cumulative total of adults AIDS cases have been reported

among IVDUs as of December of 1992. In Europe, since 1982, AIDS incidence

has been increasing more rapidly among IVDUs than in any other risk group.

The proportion of AIDS cases in IVDUs are 66% in Italy, 63% in Spain, 36%

in Yugoslavia, 33% in Switzerland, and 19% in France 5. Sharing or reusing

discarded needles presents a significant risk for blood to blood transmission. On

the average, the probability of transmission through a single exposure of sharing

injecting drug equipment is from 1/100 (I %) to 1/200 (O.5%t This probability

is significantly affected by IVDUs drug-using behavior, length of IV drug use,

frequency of injection, and frequency of needle sharing, etc4 1
-
47

•

Needle-stick exposure in a medical or non-medical setting has the lowest

estimated efficiency among known modes of HIV transmission':". The chances

are less than 0.5% that accidental puncture with an HIV contaminated needle
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will cause infection. This type of exposure is estimated to account for less than

O.(XH of global infections as of 19919
•

C. Perinatal Transmission:

Up to 10% of Global HIV infection, as of 1991, is estimated to be due to

perinatal transmission. Perinatal transmission occurs during pregnancy or at

time of labor and delivery, or during the postpartum period. Studies on the rate

of perinatal HIV transmission are compiicated by the lack of reliable diagnostic

procedures to detect HIV infection in newborns, since infants born to HIV

infected mothers have maternally derived antibodies to HIV. It is necessary to

follow seropositive and seronegative infants to detect the loss of maternal

antibodies and the development of serologic or virologic 'markers of infection.

The rates of transmission reported in literature vary widely, from a low of 10%

to a high of almost 70%49.62. In one retrospective study of infants born to

mother who had already given birth to an infant with AIDS, 13(65%) of 20

infants had clinical signs of HIV infection within several months of birth. The

prospective studies have suggested a rate of perinatal transmission of 20% to

56% 52,60. The large variance results can be from true differences in risk for

transmission in different populations. Many questions are currently focused on

risk factors of perinatal transmission. Results from a large study in Zaire found

an association between a low CD4+/CD8+ ratio in the mother and early laboratory
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and clinical marker of HIV infection in the infant, suggesting that increasing

immunosuppression in the mother may facilitate perinatal transmission",

Another study found increased transmission risk in mother with advanced HIV

disease. Some study also indicated that seroconversion during pregnancy may

increase the risk of perinatal transmission':".

The role of breastfeeding is other way to transmit mv virus from mother

to infants49
.
63

• HIV has been detected in breast milk (by electron microscopy

and HIV DNA analysis). The postnatal infection has been observed in breastfed

babies of infected mothers.

1-2. Association between HIV Infection and Other STDs

The predominant mode of transmission of HIV is through sexual

intercourse. However, prevalence of HIV infection is significantly different

among various populations. These differences have stimulated an intensive

search for factors which might facilitate or impede sexual transmission of the

virus. In 1983, Jaffe et al." reported that a higher proportion of homosexual

males with AIDS had a history of syphilis than homosexual males without the

disease. Many studies have since shown this to be sure, in both homosexual

and heterosexual populations. Three relationships between HIV infection and

other STDs have been postulated: I) increased transmission of mv in the

------
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presence of other STDs, 2) accelerated progression of HIV disease in the

presence of other STDs, and 3) alteration in the natural history, diagnosis, or

response to therapy of other STDs in the presence of HlV infection.

However, two methodological problems are encountered when it is

attempted to study the impact of STDs on HIV transmission. First, HIV

infection is, itself, an STD. Because HIV infection and other STDs share a

common dominant mode of transmission, common human reservoir, and

common behavioral risk factor, STDs could merely be surrogates for factors,

rather than causal links in HIV transmission. Therefore, it is essential to

establishing whether STDs are independent, biologic risk factors for HIV

transmission. Unfortunately, measures of sexual behavior are often imperfect

for the studied subjects. It is much more difficult to measure the sexual

behavior of their partners. Second, the potential impact of HIV infection on

other STDs should be considered. Without prospective studies to prove

temporal sequence, it is impossible to determine whether STDs facilitate HIV

transmission or are markers for HIV-related immunosuppression.

Prior to the identification and characterization of the HIV as the etiologic

agent for the AIDS, several studles'":" have indicated an association between

history of STDs and AIDS or an AIDS-related condition. The relationship

between STDs and HIV/AIDS have been reported in many articles after HIV

was identified and characterized22
.34.35.67. 136. Although most of them were simple
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cross-sectional studies without controlling for sexual behavior, many of them

were well-designed epidemiologic studies. These studies either used

multivariate analysis or matched methods to control for the confounding factors,

such as sexual behaviors or other risk factors of mv infection22
.
34

,35.67-88. Those

well -designed studies, both prospective as well as case-control studies, among

at least 15 study populations and databases had demonstrated an association

between HIV infection and STDs. The important STDs which have been

considered as the risk factors for HIV infection are syphilis, chancroid, genital

herpes, genital warts, chlamydia, gonorrhea, and hepatitis B virus infection.

Among them, syphilis and genital herpes are the two most common STDs which

cause genital ulcers in gay/bisexual males in the United States.

1-2-1. Association between HIV Infection and STDs which Cause Genital

Ulcerative Diseases (GUO)

A. Syphilis:

Numerous studies have shown an association between HIV and

Treponema pallidum infections. This relationship was examined in two

prospective":" and nine case-control studies 73-76,79,80.82.84.88, which simultaneously

considered sexual behavioral risk factors. Significant association between...

syphilis and HIV infection were found in nine of the eleven studies. In

-~------
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heterosexual samples, the range of risk odds ratios for serodiagnosis of syphilis

was 3.3-8.7 (median OR=6.0) for heterosexual males, and 2.5-5.4 (median

OR=4.0) for females. In homosexual men, two prospective studies indicated

that both history and seromarkers of syphilis significantly related to HIV

infection with relative risk of 1.5 and 2.235
•
72

• A case-control study in

homosexual males also showed a high value of risk odds ratio (range 2.0-9.9)

for serologic diagnosis of syphilis. However, two other case-control studies did

not demonstrate an association. One was in female prostitute in Philippines79

and another was in low risk group women in Nairobi, Kenya". This might due

to the small sample size and weak association.

B. Genital Herpes:

Genital herpes is also emerging as a potential risk factor facilitating HIV

transmission. At least six well -designed studies specifically addressed the

relationship between genital herpes or herpes simplex virus type 2 (HSV-2)

infection and HIV infection. Three prospective studies were performed in

homosexual male cohorts68.69.n. Study of San Francisco homosexual

cohort(sequential sera were available) documented a stronger association

between HSV-2 and HIV infection. Thirty-two out of 47 (68%) HIV sero

converters had antibodies to HSV-2 at the time the last specimen of serum was

drawn, whereas only 26 out 57 (46%) men who remained HIV-seronegative had

------
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HSV-2-antibody positivity (OR=2.5, P<O.02). Furthermore, seroconversion to

HSV-2 was found in 42% of HIV sero-converter, but in only 14% of the men

who remained HIV-seronegative (OR=4.4, P<O.02). These results were

independent of the number of sexual partners and receptive anal intercourse".

The two other prospective studies, one measured HSV-2 serologies" and another

relied on only history" failed to demonstrate a significant association.

Retrospective seroepidemiological study performed among African heterosexual

men and women living in Belgium or Africa revealed that 82% of the HIV

seropositive had antibodies against HSV-2, whereas only 38% of the HIV

seronegative people had HSV-2 antibodies (P<O.OI). However, this study did

not control for sexual activity", After controlling for other risk factors and

sexual activity, risk estimated from a case-control study of homosexual men by

Stamm et al. was 5.9 (range of OR is 3.3-8.5)88. A similar study done in Seattle

among 176 homosexual men also found that HIV was significantly associated

with the genital herpes. However, a study conducted among female prostitutes

did not find an association79.

C. Chancroid:

Most studies on chancroid and HIV infection come from Nairobi, Kenya,

and Kinshasa, Zaire where the model of HIV transmission predominantly is

through heterosexual contact and majority of genital ulcers are due to chancroid.
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Controlling for sexual behavior, two of three prospective studies found a

significant increased risk of HIV seroconversion among subjects with GUD

(mainly chancroid) (RR is 3.7 for women and 4.7 for men)67.71. Dr. Plummer et

al. reported on IV international conference on AIDS that among cohort of 123

HlV-seronegative prostitutes, seroconversion to mv was significantly associated

with the occurrence of genital ulcer disease during follow up. This correlation

was even stronger after controlling for sexual activity and condom use", In

another prospective study, 370 seronegative men presenting with STD acquired

from prostitute cohort were followed. Seroconversion was independently

associated with genital GUD67. The third prospective study failed to

demonstrate an association, but the incidence of GUD in the cohort was only

5%. In addition, at least four well-designed case-control studies indicated

significant association between GUD and HIV seropositivity78.82.85.86. Estimated

risk for women was similar to those detected in prospective studies, but for

men, estimated risk was from 8.2 to 18.2. The latter value was for circumcised

men, and reflects an interaction between GUD and circumcision with respect to

risk of HIV infection". Three case control studies in which no significant

association was found between GUD and HIV infection75.79.87 were all performed

in women and two relied upon the history of GUD without any clinical or

laboratory verification. The fact that all STD including chancroid are frequently

asymptomatic in women, and that diagnosis of GUD may be more difficult in
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women than in man, may explain these divergent results. Not surprisingly, a

significant association between the presence of IgG antibody to Hemophilus

ducreyi and HIV seropositivity was found among both men and women (OR is

3.0 for men and 3.3 for women), but this study did not control for sexual

behavior or any other risk factors of HIV infection.

1-2-2. Study of Non-Ulcerative STDs and HIV Infection

Data on association between non-ulcerative SrDs and HIV infection are

far more limited than data for GUDs. However, if these disease do facilitate

Hl V transmission, the proportion of HIV infection attributable to the

nonulcerative srns (attributable risk) will far outweigh that due to GUDs,

because, in most population disease such as chlamydia infection, gonorrhea,

trichomoniasis, HBV are far more common than genital ulcers.

A. Genital Warts:

The only data available to date implicating genital warts in HIV

transmission come from case-control and cross-sectional studies 75
,81,84,86,137.

Results from the Baltimore study demonstrated that a past history of genital

warts and HIV positivity in both men and women, had a correlation (OR is 2.8

for men and 3.8 for women). After multivariate analysis, the association



19

persisted only in women (OR=4.l, P<O.OI )84. Among San Francisco

homosexual men, a history of anal/genital warts was associated with HIV

seropositivity. The results were independent of the number of lifetime sexual

partners and of the frequency of receptive anal intercourse (OR = 2.0,

P<O.OI)I37. However, in the Nairobi study of men with STDs, no association

was found between HIV seropositive and genital warts",

B. Chlamydia:

The most convincing finding so far has come from two prospective

studies":" performed among African prostitute cohorts, each found a significant

association between Chlamydia cervicitis and HIV seroconversion (median OR

is 4.5, Range 3.2-5.7). This association was independent of the degree of sexual

activity, condom use, and oral contraceptive use. However, no well-designed

case-control studies showed this association79.87.90. Only two serology studies in

Rwanda!" and Ivory Coast 9\ showed an association between antibodies to C.

trachomalis and HIV infection, but sexual activity was not controlled.

C. Gonorrhea:

Gonorrhea was significantly associated with HIV infection in two

prospective studies":". One study in a female cohort" showed that relative risk

between gonorrhea infection and HIV infection was 3.5. Another study in
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homosexual males cohort" indicated the history of gonorrhea association also

with HIV infection(RR=1.5). At lease other three case-control studies tested

this association after adjusting for sexual behavior. All these three studies were

among females. The odds ratios for these studies ranged from 3.8-8.9 with

median Odds ratios of 5.680.82.83. Two other prospective studies did not detect a

significant association between gonorrhea and HIV infection. Both of them

were performed in homosexual male and relied upon histories of gonorrhea

rather than on clinical or microbiologic evidence of infection":". History of

gonorrhea is not reliable and dose not include subclinical infection.

D. Other STDs:

Association between trichomoniasis and HIV infection was tested in one

prospective study", The results indicated that almost a three fold increase in

risk for HIV seroconversion among female prostitutes with trichomoniasis in

comparison to those without infection.

Association between hepatitis B virus (HBV) infection and HIV infection

have been reported in several studies. The most important one is the San

Francisco, retrospective cohort study". This study showed a relative risk of 2.8

(P<O.Ol). A case-control study among STD clinic patients in London!" also

showed a significant association between antibodies to surfer antigen of HBV
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(anti-HBs) and HIV infection (OR=2.4). However, most studies explain this

association as an indicator of sexual activity.

1-2-3. Potential Mechanisms

Our current knowledge about HIV infection and its association with other

STOs is not comprehensive enough to clearly discuss the pathophysiologic

mechanisms. However, it is important to look into potential mechanisms of the

host response and pathogenic interactions between the various micro-organisms.

The biologic plausibility should be emphasized when relationship between STO

and HIV is discussed.

A. Host immunity response to STOs:

The host response to STOs can recruit HIV susceptible or HIV infected

cells, such as T-lymphocyte or macrophage. A number of investigators have

identified HIV in genital secretlons'"'?" or tissuel50.151 and several have

documented localization of virus to mononuclear cells145.149-151. Lymphocytes

and macrophage are normally present in the tissues and secretions of the male

and female genital tract152-154 and in the rectal mucosa of homosexual men!".

These HIV target cells increase in the setting of genital tract inflammation156.157,

such as the associated with STOSI58-160. Therefore, STOs could potentially
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increase the susceptibility of HIV negative partner by the number of cell

available for invasion by virus and increase the infectiousness of HIV positive

partners by increasing the number of virus laden cell being inoculated.

B. Disruption of epithelial barriers in the genital tract:

Another potential mechanism is that STDs disrupt the epithelial barriers

in the genital tract, which might facilitate HIV transmission. The integrity of

genital mucosa appears to be an important host defense against infection161 .

However, these barriers are clearly breached in case of GOD caused by STDs.

The consequence of the breaks in epithelial barriers could affect both

susceptibility and infectivity. In fact, HIV has been isolated directly from

genital ulcers in both men and womenI62.163.

C. Stimulation and Suppression of the System Immune Response:

It has been postulated that repeated STD related activation of T

lymphocytes plays a role in susceptibility to HIV infection'?' and in progression

of HIV disease. On the other hand, the role of STD induced

immunosuppression has been considered in susceptibility to HIV infection or in

progression of HIV diseasel65
•
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D. Interaction between SrD and HIV Pathogens:

Interaction between SrD and HIV pathogens may be responsible for

increase transmission or accelerated progression of these disease. Viral STDs

might potentiate HIV infection by stimulating expression of cell surface

receptors that facilitate HIV attachment by coding for gene products that are

necessary for HIV growth, or by temporarily or permanently altering HIV

expression through phenotypic mixing or genetic recombination'F'!". For

example, In vitro, data suggest that the herpes viruses can trans-activate

HIV167.168.

1-2-4. Conclusion

If some STDs are important risk factors for the sexual transmission of

HIV in some populations, the intensification of STD control programs may

become an important component in the overall strategy to limit the spread of

HIV in such population. It is important, therefore to determine I) the extent of

the observed associations between S'TDs, especially those involving genital

ulcers, and HIV infection, 2) if this association represents a causal links, 3) and

to what extent these are due to the confounding effects of sexual behavior or

other factors. Although numerous studies have been done in this area, The

results from these studies are still not quite clear in terms of causal link.
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Carefully designed, particularly longitudinal studies in which the time sequence

of the infection may be determined should be performed for different STOs in

various populations. The results from these prospective studies can provide

conclusive evidence of a causal link. In addition, intervention studies, in which

an assessment is made of whether reducing the prevalence of STOs has an

impact on HIV transmission. If it proves feasible to implement effective STO

control through the primary health care system and has a substantial impact on

the incidence of HIV infection, such intervention may be one of very important

tools that can be deployed against HIV.

}-3. Natural History of HIV Infection and AIDS

The natural history of HIV infection and AIOS can be divided into three

distinct time periods: time from infection with HIV to the development of

antibodies to HIV(seroconversion), time from HIV seroconversion to the

development of the first disease diagnosed as AIDS (latency period), and time

from the first AIDS diagnosis to death (survival time).
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1-3-1. Exposure to Seroconversion

The time from acquisition of sexually transmitted mv infection until the

development of persistent antibodies to HIV normally occurs within 3 months.

However, there have been a few reports of delayed seroconversion of 6 or more

month169-171. Nevertheless, it is estimated that over 95% of seroconversion to

HIV occur within 6 months from exposure and that HIV seroconversion after 6

month is a very rare occurrence!", In this period, persons infected with HIV

may have a variety of clinical manifestation, ranging from asymptomatic

infection to life-threatening condition. Acute infection with HIV has been

described as a mononucleosis like syndrome. Symptoms of this syndrome

usually appear within two to six weeks after HIV infection and many include

fever, myalgia, arthralgia, headache, photophobia, diarrhea, sore throat,

lymphadomopathy, and maculopapular rash. In addition, various neurological

manifestations, such as meningoencephalitis and peripheral neuropathy have

been reported. Since HIV infection is persistent, HIV infected persons will be

able to transmit this virus many years after initial infection. HIV in the infected

body significantly increases after initial infection. At time of sero-immune

response appeared (seroconversion), the level of virus in the human body

reaches the highest level and significantly decrease with effectiveness of natural
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immune response to HIV develop. Therefore, the infectivity is highest at time

of seroconversion'P,

1-3-2. Progression to AIDS

A number of studies have prospectively evaluated cohorts of HIV

infected gay/bisexual male for progression to AIDS. In general, these studies

show that the median incubation time for HIV in adult (in the absence of

prophylactic treatment) is about 10-II years. It means that half of all infected

persons will develop AIDS within 10-II year after infection'"?"!". In this

period, HIV infected persons may have a variety of sign or symptoms, including

generalized lymphadenopathy, oral lesions, and nonspecific constitutional

complaints'I''!". Among HIV infected homosexual men, systemic symptoms

(such as fever, night sweat, and weight loss) have been identified with an

increased likelihood of developing AIDS.

The major change of laboratory markers in this period include CD4+ cell

count, CD4+/CD8+ ratio, HIV p24 antigen, and beta-2-microglobulin, etc. The

primary immunologic defect in persons with AIDS is depletion of the CD4+

lymphocyte subset. Studies of HIV infected persons show a less favorable

outcome for persons with a low absolute CD4+ lymphocyte count or a low

CD4+/CD8+(helper/suppressor) ratio!". With progress of AIDS, CD4+ count and

-------
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CD4+/CD8
+ ratio continuously decrease. The CD4+ generally declines by 60

100/ul each year from normal value of about 900-1000/ul. During the period

when the patient is asymptomatic and seropositive, T-cell counts remain in the

range of 400/uIJ82. About 90% of symptomatic and 50% of asymptomatic men

with CD4
+ counts below 400/ul develop AIDSJ83. mv p24 antigen (p24 core

protein of HIV) has been detected in blood from patients in acute stages of

infection with HIV, as well as during late stage of AIDS. Individuals with

persistent antigenemia have a more virulent, rapidly progressive course than

patients without detectable p24 antigenI84.J86. It is estimated that between 10 and

20% of HIV infected asymptomatic homosexual men have detectable levels of

p24 antigen and they are at high risk of developing of AIDS. Therefore, during

incubation period, specially in the early part of this period viable virus in the

body is at low level and increases as AIDS develops. Beta-2-microglobulin is a

protein which is part of the major histocompatibility complex class I antigens.

Serum level of Beta-2-microglobulin reflects lymphocyte turnover and therefore

may have predictive value in individuals infected with HIV. The concentration

of beta-2-microglobulin rises sharply from a normal (uninfected) value of 1.7

mg/l through the phase of antibody production, and ultimately rises to a value of

5.0mg/l when a clinical diagnosis of AIDS is reachedI87.188. All of these

laboratory markers can predict progression of AIDS both independently and in

combination.
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1-3-3. Survival Period

Time from the first AIDS diagnosis to death is survival period.

Numerous studies examining AIDS survival time in adult have shown median

survival time ranging from II to 13.5 months, with a slight increase in survival

time for the more recent yearsI89ol93. This may be due to early intervention with

AZT therapy and better medical care. In this period, immune function of AIDS

patient is severely declined and immune system will be continuously destroyed.

In this situation, AIDS patient will die of life-threatening cancer and

opportunistic infections.

In summary, infection with HIV result in a chronic, persistent infection

that usually progresses slowly from an asymptomatic state to a full-blown AIDS.

AIDS remains a lethal disease with no effective cure. a great deal of

information has been learned in the past decade, yet many question remain

unresolved and requires additional studies.

1-4. HIV Infection and AIDS in U.S.A.

As of December 31, 1992, the cumulative AIDS case total

(adult/adolescent and pediatric cases) had reached 253,448. During 1992,

47,106 newly diagnosed AIDS reported to the CDC, slightly exceeded the figure
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reported in 1991 (45,524). Regional distribution of AIDS case within the U.S.

was similar in 1991 and 1992: the Northeast and South had the largest

proportion of cases followed by the West and Midwest. New York and

California - with New York city, Los Angeles, and San Francisco as the original

foci of U.S. AIDS epidemic - still leaded the country in number of AIDS cases

reported. The highest rate of AIDS cases in the nation occurred in the district

of Columbia (D.C), where had 119.8 cases per 100,000 population in 1992,

which was slightly higher than in 1991 (116.1/100,000). Other four states with

top incidence rate of AIDs in 1992 were New York (46.0), Florida (38.0), New

Jersey (26.0), and California (27.8). These incidence rates were higher than in

1991, except for New Jersey".

Change in AIDS incidence trends in the United States indicated that the

growth rate in AIDS incidence rate has declined over the last 4-5 years. In

some geographic, racial/ethnic, and exposure categories quarterly incidence was

roughly constant after 1990, such as AIDS cases among homosexual men in

New York, San Francisco, and Los Angeles are in a plateau in the past several

years. However, in many of these same categories quarterly incidence appeared

to have increased to a higher level during 199 I, such as in the case of non

hispanic white in large Metropolitan Areas (MSAs) outside New York city, San

Francisco, and Los Angeles. The growth in AIDS incidence associated with

heterosexual transmission of HIV has not declined and projected number of new



30

cases in this group are expected to increase steadily during 1991-1995 194
• AIDS

cases from IVDUs in New York city and New Jersey remained the same in the

past several years, but IVDU AIDS incidence increased significantly in the rest

of the United States. In addition, CDC statistics for 1990-1992 continued to

demonstrate an emerging trend toward an increase in new AIDS cases in smaller

metropolitan area and more rural communities!".

All these trends could be explained as: I) past declines in new HIV

infection due to changes in behavior and reduction of non-HIV infected high

risk population, 2) a slowing in the progression to AIDS in HIV infected

persons due to antiretroviral and otherwise improved medical therapy and

patient care, 3) slowing incidence growth rate in particular geographic areas may

also reflect, in part, migration, and 4) markedly different incidence trends in

geographic, racial, and exposure categories suggesting that the relative

contribution of these categories and other causes vary among subgroups.

Homosexual/bisexual men still account for the single largest proportion of

cumulative AIDS cases of adults (57%f"9. However, IV drug use has become

the primary driving force of HIV epidemic's present growth is the U.S. As of

1992, 23% of all cumulative adults AIDS cases are IVDU. Therefore, U.S.

epidemic consists of two primary, independent and self sustaining components:

one driven by male homosexual activity and another driven by IV drug use.

The other, less frequency modes of transmission in the U.S. - perinatal,
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heterosexual, and transfusion - are largely derived from or generated by the two

primary modes. For example, in 1992, 54.2% of female heterosexual contact

AIDS cases had sex contact with IV drug use and 6.2% sex contact with

bisexual males. The similar pattern can be seen in heterosexual males (41.0%

heterosexual AIDS case had IVDU partners).

However, AIDS is a chronic disease, the average incubation time is 10-11

year and very few AIDS cases develop within the first two years after

infection"'!", trends in AIDS incidence do not describe recent trend in the

incidence of HIV infection itself. Therefore, information from HIV

seroprevalence surveys and special studies on HIV infection will be important to

describe the recent trend in HIV epidemic. Several resources provide

information of HIV infection in this country. Since 1988, two major nationwide

HIV seroprevalence surveys have been provided by CDC. They are HIV clinic

and special population seroprevalence surveys and broader population surveys.

The major clinic and special population surveys include STD clinic (STD),

Women's Health Center (WHC), Tuberculosis clinic (TB), and Drug Treatment

Center (DTC). The broader population seroprevalence surveys include

Childbearing Women, Civilian Applicants for Military Service, Blood Donors,

Job Corps Entrants, Sentinel Hospital Patients, National Clinical laboratory

Surveys, etc. Overall, the seroprevalence survey data indicated the widespread

yet extremely varied distribution of HIV. So far, the highest prevalence rate
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were found among homosexual/bisexual men in all geographic regions. By

contrary, a markedly heterogeneous geographic prevalence pattern was found for

intravenous drug users, as well as almost all other groups, including

heterosexual with STD, TB patients, women seeking reproductive services,

childbearing women, military applicants, job corps entrants, and sentinel hospital

patients. For these groups the mid-Atlantic and Southeastern States and Puerto

Rico were most affected, while the Central Midwest and mountain States had

the lowest prevalence. The data analysis also indicates that urban populations

generally had much higher prevalence rates than rural populations.

Several Demographic characteristics pattern on HIV infection are found

from HIV seroprevalence surveys. Males generally had considerably higher

rates than females. Infection was most prevalent in person in their late twenties

and early thirties. Where data could be analyzed by race, Black and Hispanics

on balance had higher prevalence, but many exceptions to this pattern were

observed.

Time trends analysis indicate that overall seroprevalence rate in U.S.A.

have been significantly decreased since 1985. The declined trend in

gay/bisexual male is more clear than in any other risk groups. However, the

trend of HIV seroprevalence are significantly different in various risk categories,

geographic locations, and racial groups, which reflect the nature of the HIV

epidemic in the U.S.A.
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The other data source is publicly funded HIV counseling and testing

(HIV CT) services, which have been provided to the public since 1985. The

purpose of HIV CT is to 1) reinforce perception of risk by those who are

unaware or uniformed, 2) help uninfected persons initiate and sustain behavior

changes that reduce their risk for becoming infected, and 3) identify HIV

infected persons who can be referred for early medical care and counseled to

practice safer behaviors. This service is provided in 50 States and DC. In

1991, nearly 2,091,000 HIV-antibody test were performed and 57,879 (2.8%)

tests were positive. This positive rate is significantly smaller than in 1990

(3.9%). In fact, the overall HIV positive rates have decreased in HIV CT, since

later 1980s198
• The pattern of HIV infection by risk category, geographic

location, sex, race are significantly different in HIV CT. The pattern is similar

to HIV seroprevalence surveys in STD clinic. It also reflects the localized and

highly varied nature of the HIV epidemic.

In summary, HIV seroprevalence infection from above resources could

help us understand the nature of HIVIAIDS epidemic in this country. Based on

these data, the features of the HIVIAIDS epidemic in this country are more

predictable. The virus continues to spread in all previously affected areas and is

spreading to new areas. The HlVIAIDS epidemic has become and will continue

to become more complex in this country. In the U.S.A. major impact of

HIV IAlDS epidemic is yet to come.
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1-5. Rationale for the Study

From the discussion above, it is very evident that HIV/AIDS epidemic is

a major health problem in the nation and at a global level. In the U.S.A. the

predominant risk factors for HIV infection are receptive anal intercourse, rectal

douching, number of lifetime sexual partners, duration of homosexual practice,

sex with HIV positive partner, sex with high risk partners, IVDUs, prostitution,

history of STDs, lack of condom use, etc. However, magnitude of AIDS and

HIV epidemic is different in various risk category, geographic location,

racial/ethnic background, culture background, and social economic background.

The differences reflect the localized and highly varied nature of the HIV/AIDS

epidemic. The role of each risk factor played in HIV transmission are quite

different in various populations. Therefore, understanding HIV/AIDS epidemic

for a local area is more important for public health decision making and

targeting and evaluating prevention efforts.

Island State of Hawaii is in the middle of the pacific. The population,

race, culture, social economic, etc. are significantly different from other States

within U.S.A.. The State of Hawaii is a multicultural state. According to the

census data in 1990, among total population of 1,108,229 people, 33.35% are

caucasian, 7.34% are black, and 2.45% are Hispanic. On the other hand,

61.83% of total population are Asian or Pacific Islander, which can further
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divided into Japanese (36.11 %), Filipino (24.62%), Chinese (l0.04%),

Hawaiian/part hawaiian (20.24%), and other Asian ethnic groups (9.10%).

People from different ethnic backgrounds have their own culture. Therefore,

cultural background in the State of Hawaii is a combination of Western and

Eastern cultures. The different ethnic and cultural backgrounds will affect the

lifestyle and behavior, which is important in HIV/AIDS epidemic. Tourist

industry is a major industry in the State of Hawaii. More than 80% of economy

depends on the tourist industry directly or indirectly. Tourism related economy

and associated sex industry together with lifestyle sexual behavior, and culture

have great impact on the spread of HIV. Migration is another reason for the

spread of the HIV/AIDS epidemic in Hawaii. Each year, a great number of

immigrants come to Hawaii from Asia and Pacific countries where heterosexual

HIV transmission has significantly increased in recent years. In addition, high

risk people also migrate to the State of Hawaii from HIV/AIDS epidemic area

such as California.

All of the above factors make the State of Hawaii unique, as regard to

the approach and the different issues involved in the HIV/AIDS epidemic.

Therefore, the situation of the epidemic in the U.S. mainland cannot be

compared to the epidemic experience in the Hawaii. It is necessary to

understand the special features of the HIV/AIDS epidemic in Hawaii, such as

the predominant risk factors for HIV transmission and trends of the HIV/AIDS
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epidemic. If all the information will be available, it helps to plan and evaluate

preventive efforts and allocate resources wisely.

Unfortunately, so far, there is not a comprehensive report to describe the

HIV/AIDS epidemic in the State of Hawaii. Report from different HIV/AIDS

research agencies are not comprehensive, some are incomplete, and others are

lopsided. They are only focused on limited areas and populations. these reports

are not sufficient enough to fully understand magnitude of the HIV/AIDS

epidemic in the State of Hawaii. Therefore, one of the purposes of this study is

to comprehensively and systematically describe the HIV infection epidemic in

Hawaii. This study attempts to include complete and comprehensive

information about the HIV infection epidemic in the State of Hawaii. The

purpose is to understand the past and present impacts of this epidemic in the

State of Hawaii and also to predict the future development of the epidemic.

The second part of this study is to determine the associations between the

HIV infection and other STDs. Although numerous studies have tried to test the

associations, only small proportion of these studies tested the associations after

controlling for sexual behavior and other confounding risk factors. The results

of these studies were variable. In addition, this association may be different in

various populations. This study, therefore, attempts to test this association in

the Hawaii population taking into account all the local factors. Data analysis

will be presented after controlling for sexual behavior, HIV risk, and other



37

confounding factors using matched case-control and multivariate method. Both

serologic evidence of STDs and history of STD are used in this study to avoid

the recall bias and missing classification. Random selection of the samples

avoid the selection bias. Therefore, this study can determine whether these

STDs are directly or indirectly related to HIV infection.

Risk factors of HIV infection and demographic characteristics

significantly influence the transmission of HIV. What is predominant risk

factors and how demographic characteristics influence the HIV infection spread

should be answered for the State of Hawaii. Since these factors are related to

each other, univariate analysis cannot give an independent association between

HIV infection and HIV risk factors. Therefore, multivariate analysis methods is

used in this study to determine the major HIV risk factors in the State of

Hawaii. This forms the third part of this study.

In the last part of this study, total number of HIV positive subjects in the

State of Hawaii are estimated based on the HIV seroprevalence data and

information about HIV/AIDS epidemic from various source in Hawaii. This

work is of importance for the understanding of the present nature and the

projecting of future development of HIV/AIDS epidemic. It also can help to

evaluate past, present, and further prevention efforts.
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Chapter 2

HIV INFECTION EPIDEMIC IN THE STATE OF HAWAII

2-1. Introduction

In 1982, one year after the first Acquired Immunodeficiency Syndrome

(AIDS) case was found in the United States, the State of Hawaii reported its

first four AIDS cases to CDC I99
• Since then, AIDS case incidence has been

continuously increased in the last decade. As of December of 1992, a total of

963 (Figure 2-1) cumulative AIDS cases were reported. The AIDS incidence

rate will increase for next several years. AIDS cases predominantly occurred in

gay/bisexual males. It accounted for 81% of the adults AIDS cases. This was

followed by gay/bisexual males who also are IV drug users (9%), IV drug users

(5%), and heterosexual contact (2%).

Since AIDS is a chronic disease with long incubation period, information

from AIDS surveillance cannot give us the current status of the HIV/AIDS

epidemic. Unfortunately, there is not reporting system of HIV infections in the

State of Hawaii. However, HIV seroprevalence surveys open several "windows

of opportunity" allowing us to look into the HIV infection epidemic in Hawaii.

The HIV epidemic among several population can be identified through these

"windows of opportunity." These are clients of Sexually Transmitted Diseases

- ~----- ---------- --- ----- - _.------ -- -------
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(STD) clinic, Tuberculosis (TB) clinic, Drug Treatment Center (DTC), and

Family Planning Clinic (FPC). It also includes other population groups, such as

prisoners, childbearing women, sentinel hospital patients, violent death subjects

examined by the medical examiner, clients of HIV Counseling and Test (HIV

CT) services, civilian applicants for military service, and blood donors. The

objectives of the HIV seroprevalence surveys are: 1) establishing the baseline

prevalence of HIV infection, determining the distribution of HIV infections in

various populations in the State of Hawaii, 2) monitoring trends of infections in

various populations, 3) using the information obtained to target and design

prevention activities and to evaluate prevention efforts and to allocate resources

wisely.

2-2. General Information of Statewide "IV seroprevalence Surveys

The HIV seroprevalence studies in the State of Hawaii can be classified

into three major groups (Table 2-1).

A. Clinic seroprevalence surveys,

B. Broader population seroprevalence surveys,

C. Other special seroprevalence surveys.

The methods of seroprevalence surveys in group A and B adopted by the

State of Hawaii were blinded testing of available blood specimens for antibody
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Table 2-1. HIV Seroprevalence Rates among Different Population
Samples in the state of Hawaii

SURVEY TYPE SAMPLE NUMBER OF PREVALENCE
SIZE POSITIVE RATE

IV DRUG BLINDED
MALE 578 20 3.46
FEMALE 202 4 1. 98

SUBSTANCE ABUSE
MALE 790 17 2.15
FEMALE 291 1 0.34

FPC SURVEY 10,542 5 0.05

STD SURVEY
MALE 13,089 540 4.13
FEMALE 7,415 22 0.30

TB SURVEY
MALE 1,486 9 0.61
FEMALE 1,362 4 0.29

PRISONER SURVEY
MALE 3,958 44 1.25
FEMALE 451 3 0.67

CHILDBEARING MOTHER 55,183 14 0.03

MEDICAL EXAMINER
MALE 1,077 15 1. 39
FEMALE 390 1 0.26

SENTINEL HOSP. STUDY
190'MALE 14,981 1. 27

FEMALE 14,963 62' 0.41

LAB. HIV TEST REPORT
MALE 11,079 326 2.94
FEMALE 13,026 32 0.25

HIV CT SERVICE
MALE 38,407 1390 3.62
FEMALE 26,465 109 0.41

MILITARY APPLICANTS2

MALE 13,548 13 0.10
FEMALE 2,605 1 0.04

CHOW PROJECT 3

MALE 635 43 6.77
FEMALE 127 11 8.66

NOTE: 1. ELISA positive without w_blot comfirmat~on.

2. Based on CDC report for prevalence of HIV antibody in
civilian applicants for military service.

3. Data is up to 1991.

- --------------------
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to HIV2oo.m . Publicly funded HIV CT service, which is a major special

seroprevalence study in Hawaii, tests antibody to HIV for those who voluntary

visit HIV CT sites. These tests are performed anonymously. Total number of

HIV tests and prevalence rate of these surveys are shown in table 2-1.

2-2-1. Clinic Blinded Seroprevalence Surveys

A. Clients from STD clinic:

This survey includes all new STD clients who visit the Diamond Head

Health Center (DHHC), which is the only STD clinic in Honolulu, Hawaii. The

survey uses the blood samples drawn for syphilis testing. A total of 20,574

blood specimens were tested for the antibodies to HIV between 1988 and

December, 1992. Among them, 567 (2.76%) were HIV positive. The

population represented by in this survey is considered at high risk for EIV

infection.

B. Family Planning Clinic Clients:

Two large family planning clinics participate in this survey. In one

clinic, all the new clients were tested for antibodies to HIV and in another, 90%

of random sample were tested. During the period of 1988 and December 1992,
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a total of 10,542 clients were tested and 5 (0.05%) of them were HIV positive.

This sample comes from the population at lower risk for HIV infection.

C. TB Clinic Clients:

There is only one TB clinic in Honolulu, Hawaii. The majority of clients

are Asian/pacific Islanders. HIV blinded survey among TB clients in this clinic

was started in January of 1988. Up to December 1992, a total of 3075 clients

were tested and 13 (0.42%) of them were HIV positive.

D. Drug Treatment Center (DTC) clients:

A total of four DTCs participated in the DTC HIV survey during 1988.

However, two of them dropped out in 1990 because of small number of clients.

Both IV drug abuse (IVDU) and substance abuse clients were included in the

survey. Up to December of 1992, a total of 780 IVDUs and 1081 substance

users were tested. The HIV positive rates were 3.08% (24/780) and 1.67%

(18/1081) for these two groups respectively. The DTC Clients were considered

as sample of the Drug abuse population in the State of Hawaii. The HIV

positive rate among DTC clients was lower when it compared to IVDU clients

from the CHOW (Community Health Outreach Worker) project in Hawaii. The

HIV positive rate for IVDUs in CHOW project was 7.09%.
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2-2-2. Broader Population Surveys

A. Childbearing Women:

Dried blood specimens were collected from every infant born in the State

of Hawaii's civilian hospitals. A total of 17 hospitals participated in this study.

Between early 1988 and December 1992, a total of 55183 newborns were tested

for antibodies to HIV. Data from state birth registration in 1990, 1991, and

1992, were compared to estimate tested rates for infants, which showed more

than 95% of newborns in Hawaii were tested for antibodies to HIV after 1990.

Among all tested babies, the HIV positive rate was 0.03%. The HIV

seroprevalence rate from childbearing women survey represents the situation of

HIV infection in females of reproductive age, which were at low risk of HIV

infection.

B. Civilian Applicants for Miliary Service:

All person applying for active duty, military reserve service, the service

academies, and the reserve officer training corps (ROTC) have been screened

for HIV infection as part of their entrance medical evaluation since October

1985. According to the report from CDC, a total of 16,153 applicants in Hawaii

(13,565 males and 2605 females) were tested for antibodies against HIV.

Among them 14 (0.09%) were HIV positive, one female and thirteen males.
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These applicants could partly represent the general population in the State of

Hawaii, especially, for these age between 17 and 40 years old.

C. Sentinel Hospital Study:

Two major civilian hospitals were included in this study. All available

blood specimens were sampled anonymously. In order to better reflect levels

and trends of HIV infection over time in the community, blood specimens from

persons whose hospital visit were specifically for medical condition associated

with HIV infection (such as AIDS, pneumonia, or other infectious disease), or

for a condition related to considerable increased risk for exposure to HIV

infection (such as hemophilia), were excluded from the study. A total of 29,996

blood samples were tested for HIV antibody. Among them, 252 (0.84%) were

ELISA positive. Elisa positive specimens before June 1991 were send to CDC

and more than 80% of them in various sex and age groups were confirmed by

W_blot. For data analysis, all ELISA positive samples were used to determine

HIV infection in the community.

D. Prisoner Survey:

Since March of 1988, all persons entering the State Prison System, Oahu

Community Correction Center (OCCC), have been tested for antibodies to HIV.

Blood specimens are obtained from all new prisoner as part of the medical
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examinations. Up to December of 1992, 3958 prisoner were tested and 47

(1.19%) were HIV positive.

E. Blood Donor:

Approximately 350,000 units of bloods have been tested for antibodies to

HIV by Blood Bank. The HIV prevalence rate among blood donors was lower

than in the general population because persons at increased risk for HIV

infection were actively discouraged from blood donations. In the State of

Hawaii between January 1991 and December 1992, only four blood donors were

found to be HIV positive.

2-2-3. Other Special Studies about HIV infection

A. Publicly Funded HIV Counseling and Test Service:

Publicly funded HIV CT services provided by the health department is a

major component of national HIV prevention program. In the state of Hawaii,

HIV CT sites were implemented in May of 1985. The main Honolulu CT site

is located at the Diamond Head Health Center (DHHC). The CT is also

available at many outreach CT sites on Oahu as well as on the neighbor islands

of Hawaii, Maui, Kauai, and Molokai. As of 1992, a total of 65046 clients have

been tested since May of 1986. Among them, 1510 (2.3%) were HIV positive.
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The HIV CT site clients were a sample of population at high risk for HIV

infection. Since clients voluntarily go to HIV CT sites for HIV testing, the

selection bias may exist.

B. Laboratory HIV Testing Reports:

Since J989, the State of Hawaii have requested that all private

laboratories report all HIV testing results. Up to December 1992, five

laboratories participated in this study. The specimens in this study were

collected from hospitals, clinics, physicians in the private sectors. the subjects

in this study voluntarily requested to test their status for antibodies to HIV.

Since 1989, a total of 26,322 specimens have been tested. The HIV

seroprevalence rate among these specimens was 1.47% (386/26,322). These

samples might reflect the HIV infection epidemic of HIV/AIDS in population at

high risk of HIV infection.

C. Sample from the Medical Examiner:

HIV positive subjects may commit suicide and some HIV positive

subjects who are IVDUs may die of overdose. Therefore, the state of Hawaii

have tested HIV status for all violent death subjects since 1990. The sample

from the medical examiner includes suspected death due to overdose of IV

drugs, suspected suicide death and categories of violent death due to other
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causes. Out of 1482 tested subjects between January 1990 and December 1992,

16 (1.08%) have been HIV positive.

D. Community Health Outreach Worker (CHOW) project:

CHOW project provides an IV drug user (IVDU) sample in Honolulu,

other than DTC clients. Between 1988 and 1991, 1,050 subjects were included

in the study. Among them 762 (72.57%) were tested for antibodies to HIV and

54 (5.1 %) were HIV positive. The HIV positive rate in males (6.77%, 43/635)

was lower than in females (8.66%, 11/127). Since this study is non-blinded

study and clients are paid to fill a long questionnaire, the significant selection

bias (such as more homeless IVDUs in this study) and repeat visitors (by giving

a false name) exist.

2-3. Trend of HIV Infection in the State of Hawaii

One major objective of HIV seroprevalence is to provide state and local

health officials with information on levels and trends of HIV infection among

various local groups with potential risk, to be able to assist in developing,

targeting, and evaluating education and prevention program. The overall trend

in Hawaii has been a decline in HIV seroprevalence rate since 1988, especially,

in those male subjects who are at high risk of HIV infection. However, the
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level and trends of HIV infection are different in various populations. Figure 2-

2 shows trend of HIV seroprevalence among males in three clinic surveys, STD,

DTC, and TB. The seroprevalence of male clients in STD clinic was 4.8% in

1988. Over the years, this rate has been decreasing continuously to 2.9% in

1992. On the contrary, an increasing trend for HlV infection rate was shown in

the DTC survey. The HIV seroprevalence rates was raised from 1.18% in 1988

to 2.11 % in 1992. Seroprevalence rate of male subjects in TB survey was not

significantly changed over years. The average rate was about 0.61% (9/1486).

The trends of HIV seroprevalence rate for females in clinic surveys are

shown in Figure 2-3. Between 1988 and 1992, the HIV seroprevalence rate had

not been significantly changed for all clinic surveys. The HIV infection rates in

STD blinded survey were around 0.30% (22/7415). The average rate of STD

clinic survey was significantly higher than in FPC survey (0.05%, 5/10542).

HIV infection rates in TB survey among females was 0.29% (4/1362). Females

in DTC survey had a higher HIV positive rate in 1991 (2.8%, 3/107) than in

any other year. Since sample size was small, this rate was not significantly

different from prior years. However, it was safe to say overall HIV

seroprevalence rate in DTC survey (0.95% 5/524) was significantly higher than

in any other of the three clinic surveys (FPC, TB, and STD) (P<O.Ol).

The trend of two population surveys, prisoner and sentinel hospital

surveys are shown in Figure 2-4. The HIV positive rates in both prisoners and
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sentinel hospital patients have been increased over five years period. The HIV

positive rate, among males in prison survey increased from 0.63% in 1988 to

2.52% in 1992. HIV ELISA positive rate in sentinel hospitals increased from

1.08% to 1.63%.

HIV counseling and testing service is the most important data source of

HIV infection in population at high risk of HIV infection. Almost half of the

HIV positive subjects in Hawaii were tested in this service. Therefore, the trend

of HIV positive rate in this study influenced the overall trend in the State of

Hawaii. Since May of 1986, the HIV positive rate among males in the HIV CT

study have continuously decreased. The HIV positive rate in 1988 was 4.68%,

but in 1992, this rate was 1.40% (Figure 2-4).

Laboratory HIV testing report is another important study to under spread

of HIV. The trend of HIV positive rate in laboratory HIV testing report was

similar to in HIV CT service. Furthermore, the HIV positive rates in 1990,

1991, and 1992 were similar in the two studies. Laboratory HIV testing report

study have a slightly higher positive rate than HIV CT service for the last four

years.

The other special study involves sample obtained from the medical

examiner. This study was started in January 1990. The HIV positive rate was

around 1.39% (15/1077) and has not changed significantly in the last three

years.
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Among females, the trend of HIV infection over the years has not

changed significantly for the two population surveys (childbearing women and

sentinel hospital) and three special studies (HIV CT, laboratory HIV test

reporting, and medical examiner). The HIV positive rate in childbearing women

survey was very low, (less than 0.03% in average) and has not significantly

changed over the years. The relative numbers of HlV positive subjects in HIV

CT, laboratory HIV test reporting, sentinel hospital surveys have slightly

decreased in the last four years, but actual numbers of HIV positive have not

been decreasing. Only one female HIV positive case was found in the medical

examiner study in the last three years (Figure 2-5).

Since not enough information about HIV tests among civilian applicants

from Hawaii for military service survey was available as well as low HIV

positive rate among blood donors survey, the trend from these two surveys is

not shown here. However, information reported in nationwide reports indicate

that there has been a significant decline in HIV seroprevalence in both surveys.

2-4. Detailed Analysis of both HIV Counseling and Testing (CT) Services

and STD Blinded Survey Data

Survey data from both HIV CT and STD blinded samples come from

population at high risk for HIV infection in the State of Hawaii. These two
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constituted the large surveys in the state and most of the HIV positive subjects

corne from in these two surveys. In addition, they are highly related to each

other, because the main site of HIV CT service is DHHC, which also the only

site of STD blinded survey. Subjects who visit DHHC are either tested for HIV

on voluntarily basis or tested for HfV in blinded survey. Therefore, it is

necessary to analyze both studies together and compare the difference between

the two studies.

Over the years, a significant declining trend in HIV seroprevalence rate

was shown in both studies. However, the rate of decline in HIV CT service

was significantly faster than in STO blinded survey. The HIV positive rates in

1988 for both study was similar (around 5.1%), but in second half of 1992, the

HIV positive rate was 2.58% in STD survey and 1.23% in HIV CT service

(Figure 2-6A). Among females the changes of HIV seroprevalence rates were

not significant in both studies. Overall HIV positive rate in HIV CT service

(0.41 %, 109/26465) was slightly higher than in STD blinded survey (0.30%,

22/7415). This observation was contrary to the finding in male subjects (Figure

2-6B).

Detail analysis for trend of HIV infection are carried out in HIV CT site.

Figure 2-7 A shows level of male HIV positive rate over years by risk factors.

HIV seroprevalence rate significantly decreased among gay/bisexual males (with

or with IV drug use behavior) and male prostitutes with high risk behavior for
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HIV infection. The HIV positive rate in IVDUs have declined sightly.

However, no significant decline in seroprevalence was found among

heterosexual males. Trend for HIV positive rates in females were not clear

(Figure 2-7B). Among female IVDUs and prostitutes, the HIV positive rates in

year of 1989 and 1990 were significantly higher than in other years. The HIV

positive rates in other two risk groups, female blood recipients and worried

heterosexual females, have not changed significantly in the last six years.

The distribution of HIV seroprevalence rates among age groups for both

HIV CT and STD blinded survey data are shown in Figure 2-8. In both studies,

subjects of age between 20 and 50 had high HIV positive rates in both males

and females. However, highest HIV positive rate among males in both studies

were found in subjects age of 35-45 years old (Figure 2-8A). The age group

with the highest HIV positive rate among females was ten years younger than

males in both studies(Figure 2-8B).

Among males, the racial distribution of HIV infection rate in HIV CT...

data are similar to the STD blinded survey data. A slightly higher HIV positive

rate in the STD survey was found in almost all the racial groups (Figure 2-9A).

The Hispanic, Caucasian, and Black males had significantly higher positive rate

than oriental and polynesian males in both studies. However, the racial

distribution of HIV infection for female in HIV CT was significantly different

from the STD blinded survey. The female race distribution in STD blinded
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survey was similar to the male in the STD survey. Hispanic, Caucasian, and

Black females had higher positive rates than oriental and polynesian females.

However, the distribution in HIV CT data indicated that Hispanic, Black, and

Polynesian females had significantly higher rates than caucasian and oriental

females. In addition, the HIV positive rates in HIV CT service are significantly

higher than the STD study for Black, Polynesian, Hispanic, and "other" race

females (Figure 2-9B).

Figure 2-10 shows that HIV seroprevalence rate by risk factors for both

male and female subjects in HIV CT service. Among males, those who had sex

with only men or both men and women had significantly higher positive rate

(12.10%). In addition, in this category, HIV positive rate for those who had

also used IV drugs was 16.58%. Male prostitutes with high risk behavior such

as IV drug use also had a high HIV positive rate (7.51 %). It was followed by

heterosexual IV drug uses (2.16%), recipients of biood transfusion (between

1978-1985) (1.31%), and worried heterosexual males (0.61%). Only 28

hemophiliac subjects were tested and 7 (25%) of them were HIV positive. The

predominant risk factors among females were prostitution (2.07%) and IV drug

use (1.47%). Although worried heterosexual females had a low HIV positive

rate (0.27%), the large number of females in this group made the actual HIV

positive number the highest (60) when comparing with other females (Figure 2-

10).
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The predominant risk factors for males in STn blinded survey were also

gay/bisexual behavior and IV drug use, but the prevalence rate was significantly

higher than HIV CT data. The HIV positive rate among gay/bisexual male was

25.5% and 50% if they also were IVDUs. The Hl'V seroprevalence rate among

heterosexual male IVDU was 6.45%.

That length of Hawaii residence significantly affected the HIV infection

rate which was found among clients in HIV CT service. However, the length of

residence in Hawaii affected males significantly different from females. Among

males, the shorter the period of residence in Hawaii was associated with higher

HIV positivity. Males with residence in Hawaii less than five years had

significantly higher HIV positive rate than those who lived in Hawaii longer

than 5 years. This pattern was found in all HIV risk groups (Figure 2-11A).

In contrast to this observation, high HIV positive rates were found among those

females with residence in Hawaii longer than five year in almost all of risk

categories. However, this pattern was not seen for female prostitutes with high

risk behavior of HIV infection (Figure 2-IIB).

Since age, race, sex, and risk factors significantly influence the HIV

infection rates, the stratified analysis was carried out. Figure 2-12 shows the

seroprevalence distribution by sex, age, and risk factors. Among males

between ages of 20 and ::;0 (Figure 2-12A), the predominant risk factors were

homosexual activity with or without IV drug use. Male prostitutes with other
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high HIV risk behavior was another group at high risk of HIV infection.

Among them, subjects in the age group 20-29 had the highest HIV positive rate

than any other age groups. The age distribution of HIV infected heterosexual

male were similar to the distribution in gay/bisexual males, but HIV positive

rates were significantly lower. Male subjects younger than 20 years had

significantly low HIV positive rates for all risk categories except for prostitutes

with high HIV risk behavior and gay/bisexual plus IV drug use behavior.

Among females (Figure 2-12B), prostitution was a predominant risk factor,

especially for those prostitutes who also had other high HIV risk behaviors.

The age groups for prostitution as HIV risk factor were 13-19, 20-29, and 30

39. IVDU was another risk for females, which was mainly from females in 20

50 year old (1.52%, 22/1446). Only one HIV positive IVDU female was less

than 20 years old. The heterosexual females in the age group 20-29 had the

highest HIV positive rate (0.39%, 34/8627) among all age groups.

The HIV seroprevalence rate by sex, racial group, and risk categories are

shown in Figure 2- I3. Among males, Gay/bisexual men with IV drug use

behavior and gay/bisexual man without IV drug behavior were two primary risk

factors in all race groups, but HIV positive rates were significantly different

from each other (Figure 2- I3A). Black, Hispanic, and Caucasian gay/bisexual

males had a significantly higher HIV positive rate (around 20%) than Asian and

Polynesian gay/bisexual males (around 10%). Similar pattern was also found
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among male prostitutes with high HIV risks. The HIV positive rates for

Hispanic and Caucasian male prostitutes were 20.83% (5/24) and 10.09%

(22/218) respectively. IV drug use was also a major contributor to HIV

infection among Hispanic males (3.88, 9/232), Caucasian males (2.14, 57/2659),

Asian males (1.61,8/496), and Polynesian males (1.70, 10/588). Combining all

risk factor together, Hispanic, Black, and Caucasian males had higher HIV

positive rates than Asian and Polynesian males. Ethnicity which was not

reported as above racial groups was categorized as "Other" Race, which mainly

included those subjects with a mixed race. The HIV prevalence rates for

"Other" race category were at medium level as comparing with other five racial

groups. The predominant risk category among females was prostitution.

Among this risk category, HIV positive rates were high in almost all racial

groups, especially among Hispanic and Asian females. For females, IVDU was

also a high risk for all racial groups. In fact, The number of HIV positive

attributed to IVDUs was higher than HIV positive prostitutes inspect of the large

sample size. HIV positive rates for worried heterosexual females were lower

than female prostitutes and IVDUs in all racial groups. Since sample size of

worried heterosexual females was large, corresponsely more HIV positive

females were found in this group.

Stratifying analysis by sex, age, race, and risk category for STD blinded

survey data for males showed a similar pattern of HIV seroprevalence rate to
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HIV CT data. The differences were gay/bisexual males with/without IV drug

use behavior had a much higher HIV positive rate than that in HIV CT data.

Since only 22 female HIV positives were found in STD blinded survey, analysis

was not performed due to small numbers.

2-5. Residence Comparison between AIDS Cases and HIV Positive Subjects

In 1982, four AIDS cases were reported to CDC. AIDS cases, since,

have been continuously increasing in the last ten years. Up to December 1992, a

total of 936 AIDS cases have been reported to CDC. AIDS is a chronic disease

with average incubation time of 10-11 years. AIDS cases that are diagnosed

today were infected ten year ago. Present situation of HIV infection epidemic

in a local area could be significantly different from ten years ago. Therefore, a

comparative study of HIV infection and AIDS cases was done by residence.

The State of Hawaii has five major islands, Oahu, Hawaii, Kauai, Maui, and

Molokai. Among them, Oahu island has the majority of the population

(75.46%,836,231/1,108,229) and a major urban city (Honolulu). In this study,

Oahu island was divided into 14 areas based on the ZIP code and features of the

area (such as urban or rural) (Table 2-2). Downtown, Kapalama, Makiki,

Manoa, Waikiki, Kahala were considered as primary urban areas. Hawaii Kai,

Kailua, Kaneohe, Pearl City, and Aiea were secondary urban areas. Other areas



Table 2-2. Comparison of AIDS Cases (from AIDS Case Report) and
HIV Positive SUbjects (from HIV Anon~ous Test site Date and STD Blinded Survey Data)

for Males bv ReS1dence in the State of Hawaii

---.Jpo

AIDS CASE REPORT HIV ANONYMOUS TEST DATA STD BLINDED SURVEy1

ISLAND AREA
NUMBER PERCENT NUMBER PERCENT NUMBER PERCENT

\/AIKIKI 148 16.07 342 24.60 124 33.70

PR IHARY DOlJNTO'oIIl 105 11.40 135 9.71 51 13.86
URBAN
AREA KAPALAHA 58 6.30 110 7.91 29 7.88
OF OAHU

HAKIKI 105 11.40 180 12.95 55 14.95

HANDA 0 0.00 2 0.14 1 0.27

\/AI-KAH 55 5.97 79 5.68 42 11.41

HA\/AI I KAI 17 1.85 18 1.29 3 0.82
SECONDARY

URBAN KAILUA 23 2.50 36 2.59 11 2.99
AREA
OF OAHU KANEOHE 29 3.25 30 2.16 13 3.53

PEARL CITY b 0.65 18 1.29 1 0.27

AIEA 8 0.87 16 1.15 8 2.17
RURAL

AREA EllA BEACH 8 0.87 16 1.15 4 1.09
OF OAHU

IIAIPAHU 12 1.30 19 1.37 5 1.36

OTHER OAHU 41 4.45 55 3.96 18 4.89

HAllA II 115 12.49 128 9.21 2 0.54

KAUAI 45 4.89 50 3.60 0 0.00

MAUl 60 6.51 89 6.40 1 0.27

HOlOKAI 2 0.22 2 0.14 0 0.00

NR 84 9.12 65 4.68 0 0.00

TOTAL 921 100.00 1390 100.00 368 100.00
IUft: 1. Only mctuoe HIV 1--- 0

•

_. ----_ .._- a. __ .. _ _...._- -



72

of Oahu outside of urban areas were classified as rural areas. Table 2-2 shows

the residence of male AIDS cases and HIV positive males tested in HIV CT and

STD Blinded surveys on Oahu island, as well as on neighbor islands. The

distribution of AIDS cases and mv positive males in the two HIV studies were

not significantly different in all primary urban areas with exception of Waikiki

area where there were larger proportion of HIV positives than AIDS cases. The

distribution of AIDS cases and HIV positives were not significant!y different in

second urban and rural area on the island of Oahu. However, the number of

AIDS cases and HIV positives in these areas were significantly lower than

primary urban area. On neighbor islands only HIV counseling and testing

services were available, comparison between AIDS cases and HIV positives

was done using HIV CT data. The results showed that the proportion of AIDS

cases on Hawaii, Kauai, and Maui islands were higher than HIV infected

subjects (Table 2-2).

Among females (Table 2-3), the comparison was preformed between

AIDS cases and HIV positives in HIV CT, Newborn survey and Clinic surveys

(TB, FPC, STD, IVDU). Almost half (48.83%,21/43) AIDS cases were found

in the rural areas of Oahu and the neighbor islands, which consisted of less than

1/3 of the total population. Fifteen (34.88%, 15/43) AIDS cases were from

primary urban area and four (4/43, 9.30%) were from secondary urban area.

The distribution of HIV positive subjects in childbearing women survey
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Table 2-3. comparison of AIDS Cases (from AIDS Case Report) and
HIV positive SUbjects (from HIV Anonymous Test site Data and Newborn Survey Data)

. - .. - _.. f
- -- - -- - - - -- - - - - -

AIDS CASE HIV ANONYMOUS BLINDED NEIIBORN
ISLAND AREA REPORT TEST DATA SURVEYS SURVEY

NUMBER PERCENT NUMBER PERCENT NUMBER PERCENT NUMBER PERCENT

IIAIKIKI 2 4.65 8 7.34 3 7.32 0 \l.OO

PRIMARY DO\INTOUN 3 6.98 17 15.60 11 26.83 1 6.67
URBAN
AREA KAPALAMA 6 13.95 15 13.76 5 12.20 0 0.00
OF OAHU

HAKIKI 0 0.00 10 9.17 7 17.07 0 0.00

IIAI-KAH 4 9.30 2 1.83 5 12.20 0 0.00

MANOA 0 0.00 0 0.00 0 0.00 0 0.00

HAUAII KAI 0 0.00 0 0.00 0 0.00 0 0.00
SECONDARY
URBAN KAI LUA 1 2.33 8 7.34 0 0.00 0 0.00
AREA
OF OAHU KANEOHE 3 6.98 3 2.75 0 0.00 2 13.33

PEARL CITY 0 0.00 1 0.92 0 0.00 0 0.00

AIEA 0 0.00 3 2.75 0 0.00 0 0.00
RURAL
AREA EllA BEACH 2 4.65 3 2.75 0 0.00 0 0.00
OR OAHU

IIAIPAHU 1 2.33 1 0.92 0 0.00 1 6.67

OTHER OAHU 8 18.60 9 8.26 0 0.00 4 26.67

HAllAII 7 16.28 13 11.93 2 4.88 3 20.00

KAVA I 2 4.65 5 4.59 0 0.00 1 6.67

MAUl 1 2.33 1 0.92 0 0.00 2 13.33

HOLCKAI 0 0.00 0 0.00 0 0.00 0 0.00

NR 3 6.98 10 9.17 8 19.51 1 6.67

TOTAL 43 100.00 109 100.00 41 100.00 15 100.00
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indicated that among 15 HIV positives, 11(73.33%) came from rural areas and

on neighbor islands, one came from primary urban area, and two from

secondary urban areas. However, about half of HIV positive subjects from HIV

CT came from primary urban areas (47.7%, 52/109) and other 11.0% (12/69)

from secondary urban area. The proportion of HIV positive subjects from HIV

CT living in rural Oahu and neighbor islands was 32.1% (35/109). In this

study, ten HIV positive had no information on residence available. In other four

clinic surveys, out of 41 HIV positives, eight of them had no information about

residence, rest of them come from primary urban areas. Among four neighbor

islands, island of Hawaii had highest number of AIDS cases and HIV positives

from HIV CT and childbearing women surveys.

2-6. Discussion

Several studies have indicated that HIV infection rates decreased

significantly after 1985 30.32.213.217. The nationwide studies on the trend of AIDS

indicate that although AIDS incidence rate is increased, its growth rate has

slowed down and decreased in some populations. The epidemic of HIV/AIDS

in the State of Hawaii follows the national trend. This study found overall HIV

seroprevalence rate after 1988 has been significantly decreased. However, the

rate of decline in HIV infection is various in different populations.
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Seroprevalence rates in high risk population (gay/bisexual males with or without

IV drug use behavior and male IVDUs) have decreased. This decline in high

risk population will reduce overall HIV infection rates. On the other hand, HIV

positive rates among heterosexual males and females have not been significantly

reduced, but there is a trend towards slightly decrease. Some studies such as

Prisoner, Sentinel hospital survey show an increasing trend.

Both heterosexual male and female populations are much larger than any

population at high risk of HIV infection. The prevalence rate for them may be

low, but the actual number of HIV positives is large. Heterosexual transmission

of HIV in males and females will be a major feature of HIV/AIDS epidemic in

second decade. This makes AIDS/HIV epidemic in the further years be much

more complex and difficult to control. Therefore, in next ten years, the State of

Hawaii will face two major issues for controlling HIV/AIDS. I) Risk for spread

HIV in High risk populations such as gay/bisexual males still continues to be a

problem. Last ten years, reduction in the HIV seroprevalence could be due to

successful intervention efforts (e.g. eduction) and reduction of non-infected high

risk population. However, among population at high risk for HIV infection,

transmission rate was still high as high risk sexual behavior continues in these
c, ....

populations. 2) A large number of heterosexual males and females are at the

risk of HlV infection. The source of transmission will be IVDU heterosexual

partners, bisexual males and other high risk sexual partners. The prevention of
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the HIV/AIDS spread in this large population will be much more complex and

difficult than that in comparatively smaller size of high risk population.

Reporting of HIV infections is the best method for surveillance of HIV

spread in a population. Unfortunately systems for report HIV infection has not

been established in Hawaii yet. Seroprevalence rate obtained from various

surveys may be the second best alternative. However, most of these surveys are

of limited value for estimating total number of infected individuals because of

two reasons. First, the survey may not use an unbiased sample of risk-group

members. For example, sample from STD clinic may have an over

representation of more sexually active individuals. Second, the total number of

Homosexual/bisexual male population and IVDUs population is uncertain. To

overcome these problems from such surveys, all the available information about

HIV infections should be combined to estimate the HIV/AIDS epidemic in the

State of Hawaii. Several segments are routinely screened for HIV in the State

of Hawaii. One of the large segments is civilian applicants for the military

service, which tested 16,200 subjects between October 1985 and December

1992. The overall HIV positive rate was 0.09% (0.1 % for males and 0.04% for

females), which could represent seroprevalence rate in population at lower risk

of HIV infection. The HIV prevalence rate is also available for women of

childbearing age (0.03%), patients from sentinel hospitals (1.27% ELISA

positive for male and 0.41 % ELISA positive for female), and blood donors.
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The HIV positive rate of childbearing women should reliably reflect the HIV

epidemic Status for females of reproductive age. The HIV positive rate in this

population is 0.03%. Similar HIV positive rate has been found among female

military applicants (0.04%) and clients in FPC (0.05%). However, HIV

seroprevalence among blood donors in the State of Hawaii can not represent the

mv infection epidemic because there is a selection bias. The HIV

seroprevalence rate in Sentinel Hospital survey is higher than in any other

population surveys. This could be explained partially due to inclusion of the

high risk population. By using information from clinic surveys, population

surveys, and other special surveys, the total number of infections could be

estimated (see chapter 8).

Seroprevalence studies for STD clinic clients, HIV CT service clients,

and Laboratory HIV test reporting, may reflect the HIV/AIDS epidemic status in

population at high risk of HIV infection. Since 1988, the seroprevalence rate in

these studies have been continuously decreasing. HIV positive rate were similar

between clients of HIV CT service and Laboratory HIV test report. Although

there is no information about risk of HIV infection available for clients in

laboratory HIV test reports, several points suggest that population in this study

is similar to the HIV CT services. First, the trend and HIV positive rates in

laboratory HIV test reports are similar to that in HIV CT service. Second,

clients in both studies are voluntarily tested for antibodies to HIV. The only
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difference is that clients in laboratory HIY testing reports come from hospital,

clinic, and physicians from private sectors, while clients in HIV CT service

come from HIY CT sites where my CT occurs. Therefore, the results from

laboratory HIY test reports should provide additional evidence of my positive

rates among populations perceived high risk of mv infection. In this

population, there is a decreasing trends of HIV infection in the last several

years.

The detailed analysis for both HIY CT and STD blinded studies indicated

a rapid decline in HIV infection rates in HIV CT service. It can be partially

explained that some of the HIV positive clients visited STD clinic for treatment

of other STDs. The decreasing trend in both studies suggest the HIV Infection

epidemic might have peaked in the State of Hawaii in 1988, especially for

gay/bisexual males. However, the trend was not detected among females.

HIV CT and STD blinded surveys indicate that the client's age and race

may be indirectly related to the clients risk behavior for HIV infection. HIV

infected females were ten years younger than males. This may be due to more

number of female prostitutes in younger age. HIV positive rates among high

risk Black and Hispanic were higher than among high risk clients from other

races. To investigate the primary factors for risk of HIV infection, the

multivariate analysis are used to analyze data from HIY CT service (see chapter

6 and 7).
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The length of Hawaii residence significantly influences HIV infection

rates for males and females. Among males, HIV positive rates were higher in

those who lived in Hawaii less than five years than those more than five years.

Among females, high HIV positive rates were observed among those who lived

in Hawaii for more than five years. Patterns observed suggest that there is a

possibility of migrations of HIV positive males and males at high risk of HIV

infection from other high HIV risk areas such as San Francisco. Among

females high rates of HIV positive with residency of more than five years could

be due to infections within Hawaii. However, high HIV positive rate found in

female prostitutes with residency less than one year could be temporally

migration from HIVjAIDS epidemic areas in the mainland of U.S.A ..

This study found that the distribution between AIDS cases and HIV

infected subjects by residence were different in some areas in both males and

females. There are three possible explanation for this observation. First, the

nature of HIV infection epidemic has be changed during the last ten years. For

instance, more than half female AIDS cases come from rural areas of Oahu and

neighbor island, but most HIV positive females were found in primary urban

and secondary urban areas. It suggests that HIV initially spread among women

in rural areas, then spread among women in urban areas. In addition, women at

high risk for HIV infection migrated to rural areas of Hawaii from other states,
~ ~

such as a group of IV drug females migrated to island of Hawaii in early 1980s.
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Second, HIV seroprevalence survey and studies may not cover all the urban and

rural population. Four clinic surveys have not found a single female HIV

positive subject outside primary urban area of Oahu because the main areas

where clinics are located in the urban Oahu. Third, HIV positive subjects move

to other areas from where they are infected. For example proportion of male

AIDS cases in Waikiki area were significantly lower than HIV infested males in

both HIV CT and STD blinded survey. Subjects who are at high risk of HIV

infection migrated from other high HIV /AIDS epidemic states tend to stay in

Waikiki first and then migrated to other areas within the Hawaii.

In summary, HIV infections in the State of Hawaii are decreasing since

1988. However, the decline in HIV seroprevalence is different in various

population at risk. HIV infection still continues to spread in this state. In some

population groups, such as heterosexual males and females, HIV positive rates

are increased. Over time period, HIV epidemic areas within the state of Hawaii

may be changed, especially among females. More female AIDS cases will

come from urban areas of Oahu in next ten years. It is different from the last

ten years when more than half AIDS cases come from rural areas. Over five

million tourists come to Hawaii annually for short and long visit. Many of

these visitors come from areas of high prevalence of HIV. Tourist industry

along with sex industry has influenced the transmission of HIV in the state of

Hawaii. The migration of males and females with high risk of HIV infection
~ ~
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will continue to influence local HIV epidemic in the further years. The

coverage of clinic surveys should be increased in secondary urban, rural area on

Oahu and neighbor island and emphasis on HIV/AIDS prevention eduction. In

the 1990s, major challenges for HIV/AIDS intervention in Hawaii are slowing

continuous spread of HIV infection in the low and high risk populations by

preventive education as well as providing treatment and medical care for

increasing AIDS cases.



Chapter 3

SEROEPIDEMIOLOGIC STUDY ON

ASSOCIATION OF HIV INFECTION WITH ANTIBODIES TO

HSV, HBV, AND T. PALLIDUM

3-1. Introduction

Acquired immunodeficiency syndrome (AIDS) was first reported in the

United States in 1981218
, with only 185 AIDS cases?". Nine years later, in

1990, more than 41,000 cases of AIDS were newly reported in the United

States, and it had become one of the leading cause of death among young

adults?". During the last decade, high rates of sexually transmitted diseases

(STDs) have been observed among AIDS cases and Human Immunodeficiency

Virus (HIV) infected subjects 68.82.88.221-226. These studies have indicated that

genital ulcer diseases caused by STDs may enhance the transmission of HIV.

Epidemologists and biologists believe that the STDs increase the infectivity of

HIV seropositive individuals or enhance the susceptibility of their contacts or

both.

Since May. 1985, the Hawaii State Department of Health (DOH) has

maintained a voluntary, confidential HIV testing and counseling program (HIV

82
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anonymous test program). From July of 1986 to December, 1991, a total of

46,015 individuals (some of them were repeat visitors) visited HIV anonymous

test sites and were tested for antibodies to HIV. About 2.9% (1334) percent of

these tests were HIV positive at least once. The demographic information, risk

factors, sexual behavior, and STD history of all tested clients were recorded

during counseling. The matched case control sero-epidemiologic study reported

here was designed to use a 38-month sequential block of HIV anonymous

testing data. This study demonstrates that antibodies to herpes simplex virus

(HSV), hepatitis B virus (HBV), and Treponema pallidum were significantly

associated with HIV infection.

3-2. Subjects and Methods

The matched case-control seroepidemiologic method was used in this

study. The study population was clients who were initially tested for HIV

antibody at HIV anonymous test sites (HATS) between July, 1987 and August,

1990. Since July of 1987, the anonymous HIV test program has used a more

comprehensive form to collect demographic information, sexual behavior, HIV

risk factors, and other information. Laboratory tests of HIV antibody were done

in the Hawaii State Department of Health laboratory. specimens from testing

sites.

-------
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Eligibility rules for controls and cases were the same except the result of

testing for antibodies to HIV. The matching variables were sex, age (within 10

years), race, sexual preference, number of sexual partners, length of residence in

Hawaii, and the time period (within 3 months) of visiting the HIV anonymous

test sites.

A. HIV positive subjects (Cases):

Three hundred seventy six of those in the study population tested HIV

antibody positive on their initial test during the study period. Age 18 years or

older, complete information of demographic, risk factors, sexual behavior and

STD histories, and enough serum for testing antibodies for three STDs were

criteria of selected cases in this study.

B. HIV negative subjects (Controls):

1). Each heterosexual male or female case was matched with four

controls, who were randomly selected from all HIV negative clients who met

matching criteria. They were tested for HSV and syphilis sero-antibodies. A

one-to-one matched design was used for testing the relationship between HBY

antibody and HIY infection in heterosexual males and females because relatively

high number of HBY positive were present in the control group.
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2). Each gay/bisexual male case was matched with one control randomly

selected from all matching clients for examining all three STD sero-rnarkers

(Table 3-1).

Distributions of sex, sex orientation, age group, ethnicity, length of

residence in the State of Hawaii, IV drug use, and number of sexual partners in

past six months are shown in Table 3-1. There were not significant differences

between cases and controls among all matched variables.

C. Laboratory Method:

Serum samples were analyzed for the presence of antibodies to HIV- I

using commercially available enzyme immunoassay (EIA) methods. The EIA

test kits were from Genetic Systems Corporation, Seattle, WA. The sensitivity

and specificity of the method were 100% and 99.8% respectively. Serum

samples that were repeatedly reactive were confirmed using Western Blot

analysis. Serum specimens were considered positive if viral protein bands P24,

P31, GP41, and GP120/160 were positive. The Western Blot test kits were

provided by the Biotech Du Pont Company of Rockville, Maryland (License No

1035). All serum samples were tested in the Hawaii State Department of Health

Laboratory (DOHL). After HIV testing, all specimens were stored at -20°e.



86

Table 3-1. Distribution of All Matched Variables by Sex,
t t' d t 1Sexual Or1en a 10n amonq Cases an Con ro s

GAY/BISEXUAL HETEROSEXUAL~ ALL""
MATCHED MALES MALES FEMALES

VARIABLES HIV + HIV - HIV + HIV - HIV + HIV -
CASES CTRLS CASES CTRLS CASES CTRLS

AGE GROUP:

18-19 3 7 1 4 0 0
20-29 98 97 20 87 10 39
30-39 136 137 16 66 7 29
40-49 53 43 9 30 4 19
>=50 15 21 3 9 1 1

RACE:

Caucasian 214 214 26 104 4 16
Black 10 10 3 12 0 0
Oriental 26 26 3 12 4 16
Polynesian 19 19 6 24 6 24
Hispanic 23 23 4 16 2 8
Other 13 13 7 28 6 24

Residence
in Hawaii:

< 1 Yr 65 65 4 16 1 4
1-5 Yrs 85 80 12 42 2 8
> 5 Yrs 153 160 33 138 19 76

IV Drug
Use:

Yes 27 20 20 80 8 32
No 278 285 29 116 14 56

Sex
Partners:

0 34 30 8 24 6 22
1 102 107 16 84 10 42
2 35 41 10 33 5 20
3 41 38 5 18 0 0
4 37 41 2 10 0 0
5 17 13 3 12 0 1
6 10 7 2 8 0 1

6+ 29 28 3 7 1 2

TOTAL 305 305 49 196 22 88
Note: 1. Each gay/blsexual male case was matched wlth one

control.
2. Each heterosexual male case was matched with four

controls.
3. Each female case was matched with four controls.
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Serum HSV type-specific antibodies were tested using commercially

available Sigma Immunoassay (SIG™) Herpes Kits. The test kits were intended

for the quantitative determination of IgG antibody to Herpes Simplex Virus

(HSV) in human serum. The test kits were provided by Sigma diagnostics

Company, ST. Louis, MO. The serum HBV core antibodies (anti-HBc) were

tested by radioimmunoassay (RIA) method. This method can qualitatively

determinate the antibodies to HBV core antigen (Anti-HBc) in human serum or

plasma. The test kits were provided by Sorin Biomedica S.P.A., Saluggia, Italy

(License No:989). The sero-marker for syphilis was screened by Rapid Plasma

Reagin (RPR) card method. This test was intended for the quantitative and

qualitative determination of serologic syphilis. The test kits came from Becton

Dickinson Microbiology Systems, Cockeysville, Maryland. All RPR positive

samples were confirmed by the Fluorescent Treponemal Antibody-Absorption

(ITA-ABS) test. This test uses indirect fluorescent antibody procedures to

detect specific antibodies in a syphilis patient's serum.

D. Statistical Analysis:

In this paper, all male subjects were classified into two groups,

heterosexual and gay/bisexual male groups. Female subjects were considered as

heterosexual. The Mantel-Haenszel Chi-square statistical test was applied to

determine the association of each STD sero-marker with HIV infection 13.
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3-3. Results

This study included 376 HIV sero-positive subjects and their 589

matched HIV negative controls divided into three studying groups (heterosexual

males, gay/bisexual males, and females) according to their sexual orientation.

Forty-nine HIV positive heterosexual male subjects and their 196 mv

negative controls were tested for sero-antibodies to HSV. The sero-positive

rates of HSV were 83.67% for HIV positive samples and 63.27% for HIV

negative controls. The analysis for association between the sero-marker of HSV

and HIV infection in heterosexual males is shown in Table 3-2. One-to-four

matched Mantel-Haenszel analysis showed that sero-antibodies to HSV were

significantly related to HIV antibody positivity (Chi squareMH= 6.89, P<O.Ol).

The risk odds ratio was 3.35 (95% Confidence Interval = 1.36-8.28).

In female subjects, 1:4 matched analysis (Table 3-2) did not show

statistical significance (p>0.05), because of small numbers of HIV positive

samples, even though HSV sero-markers occurred more frequently among those

who were HIV positive.

In the homosexual and bisexual males, 305 cases and 305 matched

controls were tested for sero-antibodies to HSV. The prevalence rates of sero

antibodies to HSV were 86.89% in HIV positive subjects and 66.56% in

matched HIV negative controls. The one-to-one matched Mantel-Haenszel



Table 3-2. 1:4 Matched Analysis for Association between
HIV Infection and Antibodies to HSV
in Heterosexual Males and in Females

89

HSV Pattern of Number of 1:4 Number of 1:4
status HSV status Matched Groups Matched Groups

in Cases in Four, in Heterosexual in Females fOI
(HIV Pas.) Controls Males for 2 Each Pattern

(HIV Neq.) Each Pattern

+ - - - - 1 0

+ + - - - 3 0

+ + + - - 14 4

+ + + + - 16 6

+ + + + + 7 8

- - - - - 1 0

- + - - - 2 1

- + + - - 2 1

- + + + - 1 1

- + + + + 2 1

Total 49 22

Chi- 6.89 (P<O.Ol) 0.09 (P>0.05)
Square",

Odds Ratio 3.353 1.400

95% C. I.
3

1. 359-8.275 --
Note: 1. Pattern of HSV status ~n four matched controls

show HSV laboratory results in four matched
controls.

2. Number of 1:4 matched group for each pattern show
how many matched groups were in each pattern of
HSV status. A total of 49 matched groups (49
cases + 49 * 4 controls = 196 individuals) in
heterosexual males.

3. 95% C. I. = 95% confidence Interval.
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analysis indicated that HIY infection was significantly related to HSY sero

positivity (Chi-square=32.08, P<O.01) in the gay/bisexual males. The risk odds

ration was 3.29 (95% C.L= 2.18 -4.99) (table 3-3).

One-to-one matched analysis was used in all three studied groups to test

the association between HIY infection and HBY sero-markers. The positive

rates of HBY sero-core antibodies (sero-anti-HBc) for these three groups are

shown in Table 3-4. In HIY positive subjects, the sero-anti-HBc positive rates

were 81.64%, 63.27%, and 40.90% in gay/bisexual males, heterosexual males,

and females respectively. The serum HBY core antibody positive rates in HIY

negative controls were significantly lower than in cases in all three studied

groups, (41.98% in gay/bisexual males, 20.41 % in heterosexual males, and

18.18 in females). In addition, the positive rates of sero-anti-HBc among these

three groups were also significantly different. The highest HBY antibody rate

was 61.80% in homosexual/bisexual males compared with 41.84% in

heterosexual males. The female group had the lowest HBY antibody positive

rate (29.55%) (Table 3-4).

To minimize the confounding effects from different risk groups, the

association between HlY infection and sero-anti-Hlsc were tested by one-to-one

matched case control study within each group. A strong relationship between

HIY infection and HBY sere-antibody was found among 305

homosexual/bisexual male matched pairs (Chi-square=91.31, P<O.Ol). The risk



Table 3-3. 1:1 Matched Analysis for Association between
HSV seropositivity and HIV seropositivity

In Homosexual/Bisexual Males

HIV Negative HIV positive sUbjects (Cases)
SUbjects Total

(Controls) HSV Positive HSV Negative

HSV positive 176 27 203

HSV Negative 89 13 102

Total 265 40 305

91

Ch~-SquareMH - 32.08
Odds Ratio = 3.29 (95% Confidence Interval =

P < 0.01
2.183 - 4.990)

Table 3-4. Sero-prevalence of HBV Infection in
various Groups by Antibodies to HIV

Serum Number Number Percent
GROUP antibody Tested HBV HBV

to HIV POSe POSe

Gay/bisexual + 305 249 81. 64
Males 305 128 41. 98-

Heterosexual + 49 31 63.27
Males - 49 10 20.41

All Females + 22 9 40.90
- 22 4 18.18

Total + 376 289 76.86
- 376 142 37.77
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odds ratio was 7.15 with 95% confidence interval from 4.78 to 10.70 (Table 3-

5). A similar strong association was also found in the heterosexual males. A

total of 49 matched pairs were tested in the heterosexual males, where HBV

antibody was highly related to HIV positivity (Chi-square = 14.82, P<O.Ol).

The odds ratio for this association is 8.00 (95% C.I. = 2.78 - 23.07) (Table 3-

6). Although the proportion with HBV antibody positivity in female cases was

much higher than in controls, the difference was not statistically significant

(P=O.II), because of the small sample size. However, the trend of relation

between HIV infection and sero-anti-HBc should not be ignored (Table 3-7).

All the subjects in three studied groups were tested for sero-antibodies to

T. pallidum. The positive results, confirmed by FfA test, were used to analyze

the association. Only one FTA positive subject was found in the heterosexual

males and no FTA positive was found in females. However, the FfA positive

rate was higher in the homosexuallbisexual males (6.07%). Among HIV

positive subjects, the FfA positive rate was 10.49%, significantly higher than in

HIV negative subjects (1.67%). The I: I matched case control analysis in the

gay/bisexual males indicated a significant association between HIV infection and

FTA (Chi-square = 19.31, P<O.Ol). The risk odds ratio was 7.75 (95%

C.1.=2.74 - 21.96) (Table 3-8).



Table 3-5. 1:1 Matched Analysis for Association Between
HIV Infection and Anti-HBc, Marker for HBV Infection,

in Homosexual/Bisexual Males

HIV positive Subiects (Case

HIV Negative
SUbjects Anti-HBc Anti-HBc Total
(Control) Positive Neqative

Anti-HBc
positive 107 20 127

Anti-HBc
Negative 143 35 178

Total 250 55 305
Ch~-SquareMH- 91. 31 (P<O. 01) .
OR = 7.15 (95% C.I.=4.78-10.70).

Table 3-6. 1:1 Matched Analysis for Association Between
HIV Infection and Anti-HBc, Marker for HBV Infection,

in Heterosexual Males

HIV positive Subjects (Case

HIV Negative
SUbjects Anti-HBc Anti-HBc Total
(Control) positive Negative

Anti-HBc
positive 7 3 10

Anti-HBc
Neqative 24 15 39

Total 31 18 49
Ch~-SquareMH= 14.815 (P<O. 01) .
OR = 8.00 (95% C.I.=2.77-23.07).
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Table 3-7. 1:1 Matched Analysis for Association Between
HIV Infection and Anti-HBc, Marker for HBV Infection

. in Females

HIV positive Subjects (Case

HIV Negative
SUbjects Anti-HBc Anti-HBc Total
(Control) positive Neqative

Anti-HBc
positive 1 3 4

Anti-HBc
Negative 8 10 18

Total 9 13 22
P - 0.1133

Table 3-8. 1:1 Matched Analysis for Association Between
HIV Infection and Bero-marker of syphilis (FTA)

in Homosexual/Bisexual Males

HIV positive Subjects (Case)

HIV Negative
sUbjects Serum FTA Serum FTA Total
(Control) positive Negative

Serum FTA
positive 1 4 5

Serum FTA
Negative 31 269 300

Total 32 273 305
Ch~-squareMH= 19.31 (P<O.Ol).
OR = 7.75 (95% C.I.=2.74-21.96).

94
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3-4. Discussion

Recent studies in the United States and elsewhere have indicated that

genital ulceration caused by sexually transmitted diseases (STDs) enhance the

transmission of HIy68.82.88.221.226. During last decade, high rates of STDs have

been observed among homosexual/bisexual men228.231. Herpes Simplex Virus

infection, Hepatitis B, syphilis, and gonorrhea are the most common STDs in

homosexual/bisexual males in the U.S. All these diseases are also common in

heterosexual males and females with multiple sex partners. The present study

tested associations of HIY infection and sero-evidence of the three common

STDs, HSY infection, Hepatitis B, and syphilis. The result showed that a strong

association exists between HIY infection and sero-markers of these STDs.

These associations were not only found in gay/bisexual men, but also found in

the heterosexual male and female groups.

Since this study applied matched case-control method, possible

confounding factors (sex, age, race, sexual preference, number of sexual

partners, length of living in Hawaii, etc.) were controlled. The associations

obtained from this epidemiologic study should, therefore, provide reliable results

for examining specific hypothesis about the associations between HIV infection

and these STDs.
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Because sero-markers of STDs were used, the reliability of information

for past STD infection was dramatically increased over information obtained

only from interviews, since subclinical STD infections were included.

The percentage of self-reported HBV history in this study were 19.83%

(121/610) for gay/bisexual males, 19.39% (19/98) for heterosexual males, and

11.36% (5/44) for female subjects. Comparing with other interview-based

studies, these prevalence rates are intermediate. Dr. R.A. Coates reported

history of HBV positive rate in a gay/bisexual AIDS contact cohort (in 1988) as

43.72% (101/130)221. On the other hand, the history of HBV infection rate

reported by Dr. Valle in 1988 for 235 homosexual males was 9.36 (22/235)232.

However, HBV infection sero-markers rates in this study were 61.80%

(377/610) for gay/bisexual males, 41.84% (41/98) for heterosexual males, and

29.54% (13/44) for females. Significantly lower self-reported HBV infection

history rates were found than HBV sero-marker rates. Contrary to these HBV

sero-marker rates, the sero-marker of syphilis (FfA) positive rate was lower

than the self reported history of syphilis. The percentage of syphilis history

were 15.57 (95/610) in gay/bisexual males, 5.10 (5/98) in heterosexual males,

and 9.09 (4/44) in females. While the corresponding, FfA positive rates were

lower -- 6.07% (37/610) for homosexual/bisexual males, 1.02% 0/98) for

heterosexual males, and 0% (0/44) for females. This discrepancy probably

indicates that clinical care and reversion of a positive FfA after adequate



97

treatment with penicillin, is significantly different course from the course of

HBV, which has no treatment.

No history information of HSV infection was collected in this study

since, this infection is often subclinical. Data from other published studies

indicate that sero-positive rates for HSV will be significantly higher than the

reported history'". All the above comparisons (except for syphilis) suggest that

although a history of STD can give you a great deal of information of previous

STD infection, the confirmation of infection of STDs should have serologic

evidence. Therefore, sera-markers of STD infection are much more reliable

than history alone to test the association between HIY infection and STDs.

This study found that association between HIY infection and HBY sero

marker in gay/bisexual males (OR=7.l5) and in heterosexual males (OR=8.11)

was the strongest in the three studied sero-rnarkers of STDs. This result was

higher than found in several other published studies35
.I 39.221.226. The possible

explanations are: I. the prevalence of HBV infection is high in the State of

Hawaii, especially in the homosexual population, thus making the association

easier to measure, or 2. the matched case control sero-epidemiologic method

made the association much more clear than other study designs, such as

unmatched sere-antibody surveys.

The relationship between HIY infection and HBV in heterosexual males

has been reported in few papers" 1.234. The present study confirmed this
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association and found it as strong as that found in gay/bisexual males. No

report was found that discussed the relationship between HBV and HIV

infection in females. This study found a potential association, even though it

was not statistically significant due to small numbers.

Herpes simplex virus (HSV) is the most common cause of genital

ulceration in western countries68.88.235. HSV is also associated with HIV

infection among homosexual men. Recently, Dr. Hook III and his colleagues

reported that HSV antibodies were significantly related to HIV infection, not

only in gay/bisexual males, but also in heterosexual males'". The present study

indicates the same association in both gay/bisexual males and heterosexual

males, using 1:1 matching in the homosexual group and 1:4 matching in

heterosexual males and female groups. The matched variable method possibly

eliminated more confounding factors than was done in Dr. Hook's study.

Therefore, the associations found from this study were very strong and clear,

especially in the heterosexual male group. The association in both gay/bisexual

males (OR=3.29) and heterosexual males (OR=3.3529) were almost the same.

The data also suggest that HSV infection may also contribute to an increase in

the risk for HIV infection in females, although statistically not significant

because of small numbers. However, the trend can not be ignored.

The association between sero-markers of syphilis (FfA) and HIV

infection was only found in gay/bisexual males in this study. The association
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was very strong (OR=7.75, 95% C]. = 2.735 - 21.955). Although the sero

marker prevalence rate of syphilis infection was not so high (6.07%) in

homosexual/bisexual males in this study, the association between HIV infection

and FTA positivity was as strong as other published reports98.231,236.

Recent studies in United States and elsewhere have indicated that genital

ulceration caused by STDs enhance the transmission of HIV, as is also

suggested indirectly in this study. Several different mechanisms might be

involved. First, sexually transmitted ulcerative diseases caused by syphilis,

HSV, and gonorrhea might provide a portal of entry for HIV, facilitating

infection by HIV when present88.I58.159. Second, the inflammatory response

associated with genital ulceration may increase the number of activated

macrophage and stimulated T-Iymphocytes at mucocutaneous entry sites158.159.237.

In vitro, activated T-Iymphocytes are more susceptible to HIV viruses than are

unstimulated cells238
• Third, transient immunosuppression has been observed in

relation to secondary syphilist'" and to viral infections sometimes transmitted by

sexual intercourse/"?", which may be a contributing factor for HIV infection.

Fourth, STD infections may stimulate the latent HIV infected T-Iymphocytes,

resulting in activation of HIV and increased viral shedding''", HBV infection

has not been suggested as causing genital ulceration, so the strong associations

for HBV and HIV found in this study may not be due to biological

enhancement of HIV transmission, but rather they are both merely markers of
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high risk behavior, such as unprotected sexual activity or sharing blood via

needles.

Strong association of HBV, syphilis, and HSV with the HIV infections

suggests that prevention, accurate diagnosis, and therapy of genital ulcer

diseases may reduce the transmission of sexually transmitted HIV.
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Chapter 4

RISK FACTORS FOR HIV INFECTION IN HOMOSEXUAL MEN

IN THE STATE OF HAWAII

4-1. Introduction

Worldwide, transmission of Human Immunodeficiency Virus (HIV)

occurs via three primary routes: sexual intercourse (vaginal and anal), parenteral

exposure (IV drug use, blood/blood product transfusion), and perinatal

transmission (from mother to infant). Transmission of HIV during sexual

contact is the most frequent means of transmission. Based on number from

countries reporting to WHO and various epidemiological studies, 70-80% of

HIV transmission has occurred via this mode'. Risk of infection from a single

sexual contact with an infected partner is estimated at 0.1 % to 1%. In the

United States, most sexual transmission of HIV has occurred between

homosexual men. As of September 30, 1991, 59% of the total of adults with

AIDS have been homosexual men'. Several sexual behavior and risk factors,

such as number of sexual partners, receptive anal intercourse, rough sex, fisting,

etc. significantly increase the risk of HIV infection. Sexually transmitted

diseases (STDs) is another important risk factor to increase the probability of
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sexual transmission of HIV. During last ten years, many studies have indicated

that STDs which cause genital ulcer or inflammatory are significantly associated

with HlV infection68.82.88.221-226.233.243.244. Historical and serological evidence of

syphilis and genital herpes was associated with threefold to eightfold increased

HIV infection among homosexual men.

In the United States, intravenous drug user (lVDUs) constitute the second

largest HIY transmission category. Report from Centers for Diseases Control

(CDC) shows 22% of the year's new cases are attributed from IVDUs5
• It will

be a much more strong growth driving force of the HIV epidemic in U.S.A in

1990s. From October 1990 to September 1991, 25% of total cases for that one

year period were reported in IVDUs alone.

However, intensity of AIDS and HIV epidemic is significantly difference

in various geographic locations, racial/ethnic backgrounds, culture backgrounds,

and social economic backgrounds in this country. The state of Hawaii is far

from U.S. mainland. The population, ethnicity, culture, social economic, etc are

significantly different from the other States. Therefore, it is necessary to

understand the feature of HIV/AIDS epidemic in the State of Hawaii. This

study try to identify predominant risk factors of HIV infection in the

homosexual males in the State of Hawaii. Also, this study tested the association

of HIV infection with antibodies to Herpes Simplex Virus (HSV), Hepatitis B

Virus (HBV) and Treponema Pallidum. We found that age, ethnicity, length of



103

Hawaii residence, historic and serologic evidence of STDs infection, etc were

significantly related to HIV infection.

4-2. Subjects and Methods

This study included all homosexual male subjects who were initially

tested for HIV sero-antibody at HIV counselling and testing sites between July,

1987 and August, 1990 in the State of Hawaii. A total of 1033 subjects were

eligible for this study. Among them, 252 (24.39%) HIV positive subjects were

considered as cases and 781 HIV negative subjects were controls. All of them

received pre and post HIV test counselling, demographic information and HIV

risk factors were recorded, and results for HIV tests recorded. To study

association between antibodies of STDs and HIV infection and to observe the

prevalence rate of these STDs in the studying subjects, the antibodies to HSV,

HBV, and syphilis were tested in 1024 out of 1033 serum samples.

Serum samples were analyzed for the presence of antibodies to HIV- I,

using commercially available enzyme immunoassay (EIA) methods. The EIA

test kids were from Genetic Systems corporation, Seattle, WA. Serum samples

that were repeatedly reactive were confirmed using Western Blot analyses.

Serum specimens were considered positive if viral protein bands P24, P31,

GP41, and GP120/160 were positive. The Western Blot test kits were provided
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by the Biotech Du Pont Company (Rockville, Maryland). All serum samples

were tested in the Hawaii State Department of Health Laboratory (DOHL).

After mv testing all samples were stored at -20°C.

Serum antibodies to HSV, as a sero-marker of HSV infection, were tested

using commercially available Sigma Immunoassay (SIG™) Herpes kits. This kit

is intended for the quantitative determination of IgG antibody to herpes simplex

virus in human serum. The test kits were provided by Sigma diagnostics

Company, ST. Louis, MO. The serum HBV core antibodies (anti-HBc) were

tested by radioimmunoassay (RIA) method. This method can qualitatively

determinate the antibodies to HBV core antigen (Anti-HBc) in human serum or

plasma. These test kits were provided by Sorin Biomedica S.P.A, Saluggia,

Italy. The sero-marker for syphilis was screened by Rapid Plasma Reagin

(RPR) Card method (Becton Dickinson Microbiology Systems, Cockeysville,

Maryland). This test was intended for the quantitative and qualitative

determination of serologic syphilis. The test kits came from Becton Dickinson

Microbiology Systems, Cockeysville, Maryland. All RPR positive samples were

confirmed by Fluorescent Treponemal Antibody-Absorption (FTA-ABS) test.

This test is indirect fluorescent antibody procedures used to detect specific

antibodies in a syphilis patient's serum.

To identify possible risk factors of HIV infection, all variables, including

both interview information and laboratory results of sero-marker of STDs, were
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analyzed by both univariate and multivariate statistical methods. The univariate

analyses used the Mantal-Haenszel Chi-square method to evaluate association

between each studying variable and HIV infection. Forward stepwise multiple

logistic regression method was used as multivariate method to identify the

relative importance of relationships. Any variable had a p value less than 0.1

was included in the logistic model. The logistic analysis used the BMDP

statistic package?".

4-3. Results

A. Univariate Analyses:

A total of 1033 homosexual males who initially visited HIV anonymous

test sites were included in this study. The mean age of these subjects was 31.07

years old (range 18-50+). The 30-39 year old group had the highest HIV

infection rate (30.67%, 115/375) among all age groups. The age older than 50

years subjects had the lowest HIV infection rate (16.09%, 14/87) (Table 1). The

ethnicity of these subjects included Caucasian (62.73%), Oriental (18.20%),

Polynesian (7.45%), Hispanic (4.26%), Black (1.84%), and other races (5.52%).

The univariate analyses indicated that Caucasian, Black, and Hispanic had

significantly higher HIV infection rates than Oriental and Polynesians. The HIV

positive rates for Caucasian, Black, and Hispanic were from 28.24% to 34.09%
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(Table 1). Six hundred twenty three subject (60.31 %) were resident of the State

of Hawaii longer than 5 years. Among them, the HIV infection rate was

19.41% (123/623). While the 410 males who lived in Hawaii five years or less

had a significantly higher HIV infection rate (31.46%) (Table 4-1).

Only 59 subjects reported using IV drugs. The HIV positive rate in IV

drug users was 37.25%(19/51), which was significantly higher than in 980 non

IV drug users (23.73%). Condom use was classified into three categories,

never, sometime, and always. Nine hundred and nine subject responded this

question. The distribution of condom use was 42.57%, 30.25%, and 27.17% for

never, sometimes, and always respectively. The association found by univariate

analyses was that those who always use condoms had the highest HIV infection

rate (31.58%), followed by the sometimes- user (26.18%), and never-user

(18.09%). The average of number of sexual partners in past six months for

these homosexual males was 2.5, with a range from 0 to more than 6 partners.

No significant association was found between HIV infection and number of

recent sexual partners reported.

Among the 1033 subjects, 1024 (93.13%) were tested for sero-markers

for HSV, HBV, and syphilis. The overall prevalence rates of these three sero

markers were 71.78%(735/1024), 62.99%(645/1024), and 4.30%(44/1024) for

HSV, HBY, and syphilis respectively. The HIV infection rate was highly

associated with these three sero-markers, with odds ratios of 3.74 for HSV, 3.40
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Table 4-1. Association between HIV seropositivity
and Different Risk Factors in Univariate

1 .and Mu t1var1ate Analyses

Variable Univariate Analyses Logistic Regression Model
and (Number of Subjects was 1033) (Number of Subjects was 1024)

Levels
#Pos/#tests Odds 95'; 1 #Pos/#Test Odds 95';
0: of Pos) Ratio C. t , Ratio C. r,

AGE:
18· 19 3/29 (10.34) 1.000 ... 3/28 1.000 -_.
20-29 77/362 (21.27) 2.342 0.690-7.942 77/359 1.518* 1. 034-2. 228
30·39 115/375 (30.67) 3.833* 1.137-12.92 115/372 1. 536* 1.076-2.193
40-49 43/180 <23.89) 2.720 0.785-9.430 43/179 0.957 0.626-1.462

50+ 14/87 (16.09) 1.662 0.442-6.254 14/86 0.510* 0.284'0.914

Ethnici ty:
Oriental 23/188(12.23) 1.000 -.- 23/185 1.000 _. -
Caucasian 183/648(28.24) 2.823** 1.767-4.511 183/643 1.319 0.942-1. 846
Blacle 6/19(31.58) 3.311* 1. 146-9. 568 6/18 1.726 0.673-4.432

Polynesia 15/77(19.48) 1.736 0.859-3.541 15/77 0.805 0.453-1.431
Hispanic 15/44<34.09) 3.711

u
1. 734-7. 941 15/44 1.338 0.712-2.515

Other 10/57(17.54) 1.526 0.679-3.431 10/57 0.679 0.351 ·1.315

Length of Hawa i i
Residence:

> 5 Years 123/623(19.74) 1.000 --- 123/621 1.000 ---
<= 5 Years 129/410<31. 46) 1.866** 1.401 -2.486 129/403 1.209* 1.019·1.436

Condom Use:
Never 70/387(18.09) 1.000 -_. 70/382 1.000 ---
Somet imes 72/275(26.18) 1.606* 1.106-2.333 72/274 1.088 0.827·1.430
Always 78/247<31.58) 2.090** 1.440-3.034 781246 1.179 0.900-1.544

NR 32/124(25.81) 1.575 0.976-2.541 32/122 1.129 0.788-1.619

IV Drug Use3:
·No 233/982(23.73) 1.000 -_. No Included
Yes 15/51(37.25) 1.909* 1.062-3.431 in

Logistic
Model

Nt.mber of Sexual
Partners3:

0 34/146(23.29) 1,000 --- No Included
1-2 119/481 (24. 74) 1.083 0.700-1.675 in
3-4 59/234(25.21) 1.111 0.684-1. 802 Logistic
5-6 15/53(28.30) 1.300 0.639-2.646 Model
6+ 25/119(21.01 ) 0.876 0.488-1.572

sero-mar~er

for HSV :
No 30/298(10.07) 1.000 --- 30/298 1.000 -_.

Yes 222/735 <30.20) 3.736-- 2.481 -5 .627 2221735 1.721* 1. 383,2.144

sero'mar~er

for HBV :
No 46/379(12.14) 1.000 _. - 46/379 1.000 ---
Yes 206/645<31.94) 3.397** 2.394-4.820 206/645 1.642* 1. 360 -1.983

Sero-marker
for syphi l is 2:

No 228/980(23.27) 1.000 --- 228/980 1.000 . --
Yes 24/44(54.55) 3.581** 1. 943-6.601 24/44 1.722* 1.211,2.450

(Contlnuec In Next Page)
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Table 4-1. (Continued ) Association between HIV
s~ropo~iti~ity and Different Risk Factors

1n Un1varulte and Mult1var1ate Analvses

Variable Univariate Analyses Logistic Regression Model
and (Number of Subjects was 1033) (Number of Subjects was 1024)

Levels
#Pos/#tests Odds 95X 1 #Pos/#Test Odds 95X
(X of Pos) Ratio C. I. Ratio C. I.

History of
~epatitis B:

No 180/845(21.30) 1.000 --- 180/837 1.000 ---
Yes 72/188(38.30) 2.293'- 1.637-3.212 72/187 1.227* 1.010-1.490

History of
Syphi lis:

No 199/903(22.04) 1.000 -_. 199/894 1.000 '"

Yes 53/130(40.77) 2.435"· 1.660'3.573 53/130 1.287" 1.025-1.616

History of
Gonorrhea:

No 161/795(20.25) 1.000 " . 161/786 1.000 -_.
Yes 91/238(38.24) 2.438"" 1. 782-3.352 91/238 1.315* 1.101-1.572

Note: 1. 95% C.1. = 95% cont icence Interval.
:. Number of Subjects in Univariate Analyses was 1024 for Seromarkers.
3. IV Drug Use and Number of Sexual Partners were not Included in Logistic Regression

Model.
* P < 0.05, **: P < 0.01.

Table 4-2. Association between HIV seropositivity
and MUlti~le STDs in Univar1ate and Mult1.var1ate Analyses

Variable Univariate Analyses Logistic Regression Model
and (Number of Subjects was 1033) (Number of Subjects was 1024)

Levels
#Pos/#tests Odds 95X #Pos/#Test Odds 95X
(% of Pos) Ratio C. 1. 1 Ratio C. I.

NlIT'ber of
seromarkers2:

0 9/146( 6.16) 1.000 --- 9/146 1.000 . --
1 55/367(14.97) 2.683'- 1.290-5.584 55/367 0.594** 0.420'0.840
2 167/479(34.86) 8.148*:" 4.046-16.41 167/479 1.545** 1.133-2.102
3 21/32(65.63) 29.061 10.76-78.48 21/32 5.449"" 2.944'10.09

NlIT'ber of
STD Histories:

0 100/624(16.03) 1.000 _. - 100/616 1.000 -"
1 98/280(35.00) 2.822" 2.037-3.908 98/280 0.973 0.704-1.345
2 44/110(40.00) 3.493-- 2.256-5.410 44/109 1.295 0.877-1.914
3 10/19(52.63) 5.822** 2.307- 14.69 10/19 2.178* 1.058-4.484

Note: 1. 95%C.1. =95% Confldence Interval.
2. Number of Subjects in Univariate Analyses was 1024 for Scromarkers.
* P < 0.05, **: P < 0.01.
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for HBV, and 3.58 for syphilis. The odds ratios for these three sero-markers

were higher than any other risk factors.

The history of sexually transmitted diseases, hepatitis B, syphilis, and

gonorrhea were collected in this study. The prevalence rates of self reported

STD histories were 18.20%(188/1033) for hepatitis B, 12.58%(130/1033) for

syphilis, and 23.04%(238/1033) for gonorrhea. These histories were also

significantly related to the HIV infection, with odds ratios of 2.29, 2.44, and

2.44 for these STDs.

The univariate analyses for association between HIV infection and

combination of three sere-markers indicated that number of sero-rnarker in the

serum were highly correlated to HIV infection rate. The HIV positive rate for

the serum which had no sero-markers for STD was 6.16%. However, the HIV

positive rates were 14.99%, 34.86%, and 67.63% for these subjects who had

one, two, or three sere-markers in their sera respectively. The odds ratios were

2.68, 8.15, and 29.06. The detailed HIV infection rates for all the combination

of sero-markers are shown in Table 4-3. When only one of these three STD

infections showed evidence in the serum, the HIV positive rates were higher

than in sera without any studied sero-marker. They were 14.08% (20/142) for

anti-HBc positive only and 15.25% for anti-HSV positive only. Furthermore,

the HIV positive rate for sera which had both anti-HBc and anti-HSV sero

markers was 35.18% (165/469). The HIV positive rate was the highest
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Hepatitis B, syph lis, and Gonorrhea

variables and HIV positive HIV Odds 95% C. I. 1

Combinations Negative Ratio

COmbination of
Sero-markers:

HBV- FTA- HSV-2 9 ( 6.16) 137(93.84) 1.000* ---
HBV+ FTA- HSV- 20(14.08) 122(85.92) 2.495 1. 095-5.686
HBV- FTA+ HSV- 1(50.00) 1(50.00) --- ---*HBV- FTA- HSV+ 34(15.25) 189(84.75) 2.738 1.272-5.895
HBV+ FTA+ HSV- o( 0.00) 2(100.0) --- ---**HBV+ FTA- HSV+ 165(35.18) 304(64.82) 8.262 4.100-16.65
HBV- FTA+ HSV+ 2(25.00) 6(75.00) 5.074 ** 0.894-28.82
HBV+ FTA+ HSV+ 21(65.62) 11(34.38) 29.060 10.76-78.48

Combination of
STD History:

3 100(16.00) 525(84.00) 1.000 **Hep- Syph- GC- ---
Hep+ Syph- GC- 35(37.23) 59(62.77) 3.114** 1.947-4.981
Hep- Syph+ GC- 19(33.33) 38(66.67) 2.625** 1. 454-4.739

.Hep- Syph- GC+ 44(34.38) 84(65.63) 2.750. 1.802-4.197
Hep+ Syph+ GC- 7(36.84) 12(63.16) 3.063** 1.177-7.971
Hep+ Syph- GC+ 20(35.71) 36(64.29) 2.9170*

1. 622-5.246
Hep- Syph+ GC+ 17(48.57) 18(51.43) 4.958** 2.471-9.949
Hep+ Syph+ GC+ 10(52.63) 9(47.37) 5.S33 2.312-14.72

Table 4-3. The Association between HIV Infection
and Combination ot Seromarkers for HBV, HSV,
and Syphilis and COmbination of History of

i

Note: 1. 95% C.l. - 95% Confldence Interval.
2. HBV = Sero-marker of Hepatitis B Virus,

FTA = Sero-marker of syphilis,
HSV = Sero-marker of Herpes Simplex Virus.

3. Hep = History of Hepatitis B,
Syph = History of Syphilis,
GC = History of Gonorrhea.

* = P<0.05, ** = P<0.01
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(65.62%, 21/32) when all three STO sere-markers existed in the serum. The

sera with combined positive sero-marker to FfA and HBV, FfA and HSV, and

FfA only did not show a statistically significant increase of HIV positive rates,

but sample sizes were very small.

A similar correlation was found between HIV infection and a reported

history of STDs. Among 625 subjects who reported no history of STOs, the

HIV infection rate was 16.00%, while HIV infection rates among those who

reported having one (35.00%), two (40.00%), and three STO histories (52.63%)

were significantly higher. The odds ratios were 2.82, 3.19, and 5.82

respectively. HIV positive rates were 33.33%( 19/57) for those who reported a

history of syphilis only, 34.38% (44/128) for a history of gonorrhea only, and

37.23% for a history of hepatitis B only. For those who reported having both

syphilis and gonorrhea, the HIV infection rate was 48.52% (17/35), which was

significantly higher than in subjects who reported having either a combination of

hepatitis B and syphilis (36.84%) or a combination of gonorrhea and hepatitis B

(35.71%). The HIV positive rate reached the highest level (52.63%,10/19)

when a history of all three STDs was reported.

B. Multivariate Analyses:

Stepwise multiple logistic regression was used to identify the variables

independently associated with HIV infection. A univariate p value less than 0.1
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was required for inclusion of any term in the logistic model. The sero-marker

to HSV, HBV, and syphilis, history of hepatitis B, syphilis, and gonorrhea, age,

length of residence in the State of Hawaii, race, and condom use were included

in the logistic model (Table 4-1). This logistic model had a 79.10% correct

classification rate.

In this multivariate analyses, the number of sexual partners in past six

months and IV drug use failed to enter the logistic regression model. The race

and condom use were included in the model, but no significant difference was

found either among different races or among different condom use categories.

Strong associations were found between HIV infection and sero-marker

of three STDs, anti-Hfsc, anti-HSV, and FTA in the logistic model. The risk

odds for these three sero-markers were 1.64 (95% C.1. 1.36-1.98), 1.72 (95%

c.i. 1.38-2.14), and 1.72 (95% C.1. 1.21-2.45) respectively. A history of

Hepatitis B, syphilis, and gonorrhea were also significantly related to HIV

infection with odds ratios of 1.23 (95% C.I. 1.01-1.49) for history of hepatitis B,

1.29 (95% c.i 1.03-1.62) for history of syphilis, and 1.32 (95% C. I. 1.10-1.57)

for history of gonorrhea.

Age was included in the logistic regression model. Using 18-19 year old

subjects as control, HIV infection was highly related age between the 20-29 and

30-39 age groups. The odds ratios for them were 1.52 (95% C.I. 1.03-2.23) and

1.54 (95% c.1. 1.08-2.19). Those older than 50 years had a significantly lower
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risk of Hl V infection with odds ratio of 0.51 (95% C.I. 0.28-0.91). Compared

with subjects who had lived in the State of Hawaii more than 5 years, HIV

infection for those subjects who moved into Hawaii less than 5 years, was

significantly higher (odd ratio of 1.21, with 95% C.I. 1.02-1.44).

To study effects of the multiple STD infection on HIV infection, a

combination of sero-markers for HSV, HBV, or syphilis and a combination of

the history of hepatitis B, syphilis, or gonorrhea were created as two new study

variables. They were classified as no STD, one STD, two STDs, and three

STDs based on either serologic testing results or self-reported history. When

these two new variables were used for multivariate analyses, combination of

sero-markers and combination of SrD histories became the first and second

variables included in logistic regression model. The improvement Chi-square

value were 104.48 (p<O.OOl) for combination of sero-markers and 26.336

(p<O.OOl) for combination of STD histories. In this multivariate analysis,

individual sero-markers to HSV, HBV, and syphilis and individual history of

hepatitis B, syphilis, and gonorrhea were not selected into logistic regression

model. However, other variables (age, length of residence in the State of

Hawaii, race, and condom use) were still included in the model with minor

changes of coefficient values. This analysis indicated that subjects who had two

or three sero-markers of STD had a significant higher risk of HIV infection than

those had no sero-marker or only one sero-marker of STD. Table 4-2. shows
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that subjects who had only one sero-marker of STO had a lower risk to HIV

infection (OR was 0.59 with 95% Cf. 0.42-0.84) than other groups. The risk

significantly increased when subjects had two (OR=1.54, 95% C.I.= 1.13-2.10)

or three STO sero-markers (OR=5.45, 95% C.I.=2.94-10.09). The combination

of history of STDs also showed a similar trend. When subjects self reported a

history of two or three STOs in their life time, the risk odd ratio were

significantly increased to 1.30 (95% c.1.= 0.88-1.91) and 2.18 (95% c.1.= 1.06

4.48) respectively.

4-4. Discussion

Herpes simplex Virus (HSV), gonorrhea, and syphilis are the three

common causes of genital ulcers and inflammation in homosexual males in the

United States68
,88.235. Hepatitis B Virus infection is also very common in

homosexual males and other highly sexually active subjects235
,246,247. In addition,

a number of studies have indicated that genital ulceration caused by sexually

transmitted diseases enhance the transmission of HIV.

In this paper we report the prevalence of sero-rnarkers of HSV, HBV,

and syphilis in homosexual males in the State of Hawaii. Since this study

included in all homosexual males who made use of HIV anonymous test sites

between July, 1987, and August, 1990, this sample might represent a certain
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sample of the homosexual male population in the State of Hawaii. This study

suggested that 71.78% (735/1024) homosexual males in the State of Hawaii had

been infected by HSY. This prevalence rate is higher than several other

published reports88.223.226.235. This study also indicates that 4.30% (44/1024)

homosexual males in Hawaii were FTA test positive. This prevalence rate was

lower than the self reported history of syphilis (12.58%, 130/1024). This

discrepancy might due to the reversion of a positive RPR (a non-trepinemal

serologic tests) due to adequate treatment with penicillin?". Both sero-markers

for HSY and syphilis were found independently related to HIY infection in the

study.

The prevalence rate for HBY antibodies was 62.99% (645/1024),

significantly higher than positive rates of self reported history of hepatitis B,

which was 18.20% (188/1033). The difference of prevalence rates between

sero-markers for HBY and history of hepatitis B could come from serologic

identification of previous subclinical infection unknown to the case. HBV has

been spread widely in the homosexual male population and highly active

heterosexual group246.247. In the State of Hawaii, the prevalence rate of HBV

infection is higher than found in the continental of U.S. due to its ethnically

diverse populatiorr'". Vaccination of the susceptible male home/bisexual

population is warranted as it is found to be effective in preventing hepatitis B in

over 90% of susceptible people/". All susceptible homosexual males and highly
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active heterosexual people should be immunized. This is also the

recommendation of the ACIp251. This study also found that both antibodies and

history of hepatitis B to be significantly associated with HIV infection. This

association may be due to social behavior such as multiple sex partners, IV drug

use which increase the exposure to these viruses since their transmission routes

are similar.

Multiple STDs as a risk for HIV infection had been discussed in few

papers232.234.252, which found that subjects having two or more positive STD sero

markers or STD histories had higher probability of having detectable antibodies

to HIV than those with only one or no STD experience. The present study not

only confirmed these results, but also demonstrated a more clear and strong

correlation between HIV infection and the number of STD sero-markers and the

number of STD histories.

The present paper showed that age groups were important variable related

to HIV infection. Age between 20 and 39 had significantly higher risk of HIV

infection than those older or younger. This could be reflection of the sexual

behavior of younger people who tend to have multiple sexual partners while

older males have stable partner. Length of residence in the State of Hawaii was

also a important variable in influence of HIV positive rates, short time residents

« 5 years) had high rates of HIV positivity than long term residents. This

could be due to migration of high risk or male-homosexual/bisexual population
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from cities on the west-coast of U.S.A., where have high prevalence rate of HIV

in these male homo/bisexual population.

Although univariate analyses found Caucasian, Black, and Hispanic

subjects had higher HIV infection rate than Oriental and Polynesian in this

study, multivariate analyses failed to show any ethnicity differences in HIV

infection. The same situation occurred in the variable of condom use. The

univariate analyses indicated that subjects who use condoms had higher chance

of being infected by HIV than those who do not use condoms. The possible

explanation for this odd result could be the influence of confounding variables,

such as subjects who were in higher risk for HIV infection used condoms more

frequently than subjects in low risk. Therefore, when some of these

confounding variables were controlled by multivariate analyses method, this

variable was no longer significant for HIV infection. HIV infection rate were

higher among these IV drug use homosexual males in univariate analyses, but

IV drug use failed to be included in logistic model, perhaps because very few

(4.94%,51/1033) subjects in this study were IV drug users.

Genital or anorectal ulcers and inflammatory caused by sexually

transmitted diseases have been considered as logical cofactors to facilitate HIV

transmission or acquisition in many studies88.158.159. The historical and

serological evidence has indicated that HIV infection rates increase three fold to

eight fold in homosexual males with STD experience. Our prior matched case
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control study and this unmatched multivariate study further confirmed these

association. Since this study has adjusted index of sexual activity, the

observations are much more reliable than many other univariate studies. The

results from these studies have important implications for the prevention of HIV

transmission. Early diagnosis and treatment of these sexually transmitted

diseases and prevention of their spread from the population will reduce

transmission of HIV.
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Chapter 5

SEROEPIDEMIOLOGIC STUDY ON ASSOCIATION OF HIV

INFECTION WITH ANTIBODIES TO HSV, HBV,

AND T. PALLIDUM IN PATIENTS ATTENDING STD CLINIC

5-1. Introduction

The predominant mode of transmission of Human Immunodeficiency

Virus (HIV) is through sexual intercourse. Later statistics shows that both

vaginal and anal sexual intercourse response for 70-80% of HIV transmission".

Risk of infection from a single sexual contact with an infected partner is

estimated at 0.1% to I%5. However, sexually transmission of HIV among

sexual partners is affected by several sexual behaviors and risk factors such as

rough sex, anal intercourse, fisting, etc. Sexually transmitted diseases (STDs)

might also enhance the transmission of HIV. Especially, those STDs that cause

epithelial integrity to be disrupted or those elicit an inflammatory response.

Syphilis, genital herpes, and gonorrhea are common causes of genital ulcer or

inflammation in gay/bisexual males in the U.S.A. During the last decade, many

studies have indicated that STDs significantly associated with AIDS cases and

HIV infected subjects6H.H2.H8.221.226.233.242.W. Historical or serological evidence of
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syphilis and genital herpes are associated with threefold to eightfold increased

mv infection among homosexual males.

However, the interrelationship between HIV infection and other STDs are

unique, complex, and intriguing":". Both HIV and other STDs are transmitted

predominantly by sexual contact and they are highly related events. The

association could be explained as a artifact either because those with multiple

sexual partner are at increased risk of infection both with HIV and with other

STDs or because HIV infection is on the clinical course of some STDs.

Therefore, it is important to distinguish that the observation of an association

between HIV infection and a STD may represent a causal effect or may be due,

wholly or partly, to the influence of confounding variable. Both HIV and STDs

are acquired through sexual activity, and thus sexual behavior is likely to be an

important confounder. How to control and eliminated the effects of sexual

behavior confounding are a major challenge in this kind of studies.

This study observed the association between HIV infection and sero

antibodies to Treponema pallidum, Herpes Simplex Virus, and Hepatitis B Virus

(HBV) in STD clinic patients. The methods of matching and multivariate

analysis are used to control and eliminate sexual behavior, demographic

characteristics, IV drug use, etc. possible confounding factors. Since 1988, the

State of Hawaii began a unlinked HIV seroprevalence survey in STD clinic.

This survey blindly tested HIV status for all new STD patients visiting the
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Diamond Head Health Center (DHHC), which is the only one STD clinic in

Honolulu, Hawaii, This unlinked HIV survey used the blood samples which

have been drown for the diagnosis of other STDs. Up to December of 1992, a

total of 20,574 individuals were tested from this survey. The mv positive rate

for this survey was 2.76% (567/20574). The sex, age group, race and sexual

orientation were recorded for all individuals in this survey. The risk factors for

acquisition and transmission of HIV infection was recorded for those who went

to the DHHC from 1990 onward.

Based on these data, a case-control sero-epidemiologic study was

designed to test the association between HIV infection and sero-markers of

STDs. Since all the patients came to the STD clinic for diagnosis and treatment

of other STDs other than HIV infection or AIDS, this study will avoid the

selection bias due to voluntary HIV testing. The results from this study indicate

that HIV infection was significantly related to sero-rnarkers of HBV, HSV, and

syphilis in these STD clinic patients.

5-2. Subjects and Methods

A. Subjects:

Both matched and unmatched case-control seroepidemiologic methods

were used in this study. The subjects were selected from new patients who
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came to DHHC for diagnosis and treatment of STDs (other than HIV infection

or AIDS) between January of 1990 and January of 1991. The eligibility rule for

controls and cases were the same except the test for antibodies to HIV was

negative in controls. They were 20 years of age or older, had complete

information of sex, age group, ethnicity, sexual orientation, risk factors of HIV

infection, and had enough serum for testing antibodies for three STDs.

A total of 146 HIV positive subjects (cases) were included in this study.

Among them, 40 were heterosexual males and 106 were gay/bisexual males.

Since only six females were HIV positive in the studying period, they were not

included in this study. Each heterosexual male case was matched with four HIV

negative subjects (controls) for HSV and syphilis testing. Because the

association between HIV infection and antibodies to HBV are strong in our pilot

study, each HIV positive heterosexual case was matched with one control for

HBV testing. Among 106 gay/bisexual HIV positive males, 96 were found one

matched control subject for each of them. Ten of them could not found proper

matched controls because no HIV negative subjects could match their ethnicity.

The matching variables were sex, age (within 10 years), sexual orientation,

ethnicity, and time period of visiting STD clinic (within 3 months).

To analyze the association between HIV infection and sero-marks to three

STDs using multivariate method, this study also tested sero-markers of HBV,

HSV, and syphilis for all remaining 211 unmatched gay/bisexual HIV negative
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males who came to the STD clinic between January of 1990 and January of

1991. The multivariate statistical analysis included all both matched and

unmatched gay/bisexual males(Table I).

B. Laboratory Methods:

In the STD unlinked HIV seroprevalence survey, the blood samples

which were drawn for the purpose of diagnosis of syphilis and other STDs were

also used for testing serum antibodies to HIV. The allocated serum samples

were analyzed for the presence of antibodies to HIV-I in the Department of

Tropical Medicine Laboratory, Joan A. Burns School of Medicine, University of

Hawaii. The antibodies to HIV was tested by commercially available enzyme

immunoassay (EIA) method. The EIA test kits were from Genetic Systems

Corporation, Seattle, WA. The sensitivity and specificity of the method were

100% and 99.8% respectively. Serum samples that were repeatedly reactive

were confirmed using Western Blot analysis. Serum specimens were considered

positive if viral protein bands P24, P31, Gp41, and GP120.160 were positive.

The Western Blot test kits were provided by the Biotech Du Pont Company of

Rockville, Maryland (License NO 1035). All specimens were stored at -20°C

prior and post to HIV antibody testing.

Serum HSV antibodies were tested using commercially available Sigma

Immunoassay (SIGT~l) Herpes Kits. The test kits were intended for the
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quantitative determination of IgG antibody to Herpes Simplex Virus (HSV) in

human serum. The test kits were provided by Sigma diagnostics Company, ST.

Louis, MO. The serum HBV core antibodies (anti-HBc) were tested by

radioimmunoassay (RIA) method. This method can qualitatively determinate the

antibodies to HBV core antigen (Anti-HBc) in human serum or plasma. The

test kits were provided by Sorin Biomedica S.P.A., Saluggia, Italy (License

No:989).

As part of routine, sero-markers of syphilis were tested for all STD clinic

patients. These tests were done by the Hawaii State Department of Health

laboratory (DOHL). The Rapid Plasma Reagin (RPR) card method was used to

screen for all specimens sero-markers of syphilis. This test was intended for the

quantitative and qualitative determination of serologic syphilis. The test kits

came from Becton Dickinson Microbiology Systems, Cockeysville, Maryland.

All RPR positive samples were confirmed by the Fluorescent Treponemal

Antibody-Absorption (FTA-ABS) test. This test uses indirect fluorescent

antibody procedures to detect specific antibodies in a syphilis patient's serum.

C. Statistical Analysis:

All subjects in this study were classified into two groups. Heterosexual

males and gay/bisexual males. The matched Mantel-Haenszel statistical analysis

was applied to determine the association of each STD sero-marker with HIV
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infection in both Heterosexual and gay/bisexual males. In addition, since this

study tested all gay/bisexual males who visited DHHC between January of 1990

and January of 1991, these subjects were analyzed both by the unmatched

Mantel-Haenszel method and by the multiple logistic regression.

5-3. Results

The distribution of age and race group in matched gay/bisexual males and

matched heterosexual males were shown in Table 5-1. The distributions of age

are not significantly different between cases and controls in the both matched

groups. The distribution of race among cases was the same as controls in

gay/bisexual and heterosexual matched males. Among all gay/bisexual males,

most subjects (357, 88.59%) were between 20 and 34 years of age. More than

half of the subjects (218, 54.09%) were Caucasian and 25.79% (112) were

Asian/pacific Islander. Other racial groups comprised the remaining 73

(18.11 %) subjects (Table 5-1).

A. Results from Matched Case-Control Study Groups:

Ninety-six HIY positive gay/bisexual males and their 96 matched controls

were tested for HBY sero-rnarkers. The anti-HBc positive rates were 85.42%

and 37.50% for cases and controls, respectively. The one-to-one matched
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Table 5-1. The Distribution of Age-group and Race
t t d G b t t1n D1fferen s UlY roups )y HIV S a us

Variables Matched Matched Unmatched
and Heterosexual Gay/bisexual Gay/bisexual

Levels Males Males Males

HIV+ HIV- HIV+ HIV- HIV+ HIV-

Age Group:
o( 9) 1 38(49)220-24 3 29 9 11

25-29 15 53 21 19 6(27) 41(60)
30-34 11 40 19 21 2 (21) 61(82)
35-39 6 24 24 20 0(24) 14(34)
40-44 3 5 11 12 1(12) 19(31)
45+ 2 9 12 13 1(13) 28(41)

Race:
White 15 60 59 59 2 (61) 98(157)
Black 8 32 11 11 1(12) 7 (18)
Hispanic 3 12 4 4 6 (10) O( 4)
Asian/Pac

Isl. 11 44 13 13 0(13 ) 86(99)
Other 3 12 9 9 1 (10) 10(19)

Total 40 160 96 96 10(106) 201(297)
Note: 1. Number ~n ( ) ~s total number of HIV

positive gay/bisexual males in that group.
2. Number in ( ) is total number of HIV negative

gay/bisexual males in that group.
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Mantel-Haenszel analysis indicated that sero-markers of HBV were significantly

related to HIV infection (Chi square = 34.24, P<O.Ol). The odds ratio was 9.80

with 95% Confidence Interval (95% C.I.) of 4.56-21.05 (Table 5-2). A similarly

strong association was also found in heterosexual males. The HBV sero-marker

positive rate in HIV positive heterosexual males was 70.00% and in their

controls was 27.50%. The HBV sero-marker was significantly associated with

HIV infection (odd ratio=5.25, 95% C.I. 1.90-14.50) (table 5-2).

Positive rates for antibodies to HSV in gay/bisexual males were high in

both HIV positive and negative subjects. They were 96.88% (93/96) and

72.92% (70/96). The one-to-one matched Mantel-Haenszel analysis showed a

significant association between HIV infection and antibodies of HSV (Chi

square=I7.93, P<O.OI) with an odds ratio of 12.50 (95% C.1.=3.88-28.l9) (Table

5-3). However, in heterosexual males, the association between HIV infection

and antibodies to HSV was not statistically significant in 1:4 matched analysis.

The positive rates of HSV antibodies were 80.00% (32/40) and 75.00%

(120/160) for cases and controls.

Although the sero-positive rate for syphilis in HIV positive gay/bisexual

males was higher (13.54%, 13/96) than in their controls (7.29%, 7/96), the

difference was not statistically significant. The Chi-square in one-to-one

matched analysis was 1.56 (P>0.05). Among 200 heterosexual males, only

4were sero-positive for syphilis.
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Table 5-2. One-to-one Matched Analy~is for Association
between Sero-marker of HBV and HIV Infection

1 d H t 1 M 11n Gav/b1sexua an e erosexua a es

Testing HIV Neg. HIV Pos. Subjects Chi-square

Groups Subjects (Cases) Total (P-Value)
(Controls) Odds Ratio

anti-HBc+ anti-HBc- (95X c.r.:

ant i· HBc + 33 5 38 34.24
Gay/bisexual (P<0.01 )

Hales anti-HBc - 49 9 58
9.80

Total 82 14 96 (4.56-21.05)

ant i - HBc + 7 4 11 10.24
Heterosexual (P<0.01)

Hales ant i -HBc . 21 8 29
5.25

Total 28 12 40 (1.90-14.50)

17.92, P<O.Ol (Exact Test P<O.OOl) .
12.50, 95% C. L= 3.88-28.19.

Table 5-3. 1:1 Matched Analysis for Association
between Antibodies to RSV and

HI f iV In ect on 1n GaY/Bisexual Males

HIV HIV positive SUbjects
Negative (Cases) Total
subjects

anti-HSV anti-HSV(Controls)
Pas. Neq.

anti-HSV 68 2 70
Pas.

anti-HSV 25 1 26
Neg.

Total 93 3 96
. -Note. Chl Square

Odds Ratio =
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B. Results from All Gay/bisexual Males:

Both univariate and multivariate analyses were used to test the

association between HIV infection and antibodies of HBV, HSV, and syphilis in

all gay/bisexual males. The effects of age, race, IV drug use, and current

diagnosed STDs on HIV infection were also tested. In addition, the effects of

multiple STD infection on HIV infection were studied. The results of univariate

analysis are shown in Table 5-4. HIV infection rates among age groups were

significantly different. HIV positive rates in age 25-29 (31.03%) and age 35-39

(41.38%) were significantly higher than other age groups. The HIV positive

rate among Asian/pacific Islanders was the lowest (11.60%, 12/211) among the

five racial groups. On the other hand, Hispanic gay/bisexual males had the

highest HIV positive rate (71.43%, 10/14). Fourteen gay/bisexual males were

recorded as IV drug users. Among them, the HIV infection rate was 50%

(7/14), which was significantly higher than those who were not IV drug users.

The antibodies to HBV and HSV were highly related to HIV infection. The

univariate odds ratios were 7.30 and 10.79 for antibodies to HBV and HSV

respectively. Although the HIV positive rate in syphilis positive subjects were

higher than in syphilis negative subjects, the difference was not statistically

significant.

Among these STD clinic clients the diagnosed STDs included gonorrhea,

non-gonorrhea urethritis, penile discharge, syphilis, genital ulcers, genital warts,
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Table 5-4. Association between HIV Sero-positivity and
Different Risk Factors in All Gay/Bisexual Males in

d M lt' 't 1Un1var1ate an u 1var1a e Ana.yses

Variables Univariate Analysis Multivariate Analysis
and (Number of Subjects are 403)

Levels
#Pos/#Tests Odds 95X C.I. Odds 95X C.I.
(X of Pos.) Ratio Ratio

Age Groups:
20-24 9/58 (15.52) 1.000 .. 1.000 ...
25-29 27/87 (31.03) 2.450· 1.05 . 5.70 1.524 0.89 . 2.60
30-34 21/103(20.39) 1.694 0.59 - 3.29 0.541* 0.31 • 0.94
35-39 24/58 (41.38) 3.843" 1.59 - 9.29 2.165** 1.21 . 3.89
40-44 12/43 (27.91) 2.108 0.80 - 5.59 0.705 0.36 . 1.39
45+ 13/45 (24.74) 1.726 0.67 - 4.44 0.840 0.44 . 1.60

Race:
Asian/Pac. Isl. 13/112(11.61) 1.000 .-- 1.000 ·-.
White 61/218(27.98) 2.959" 1.55 . 5.67 0.669 0.41 . 1.10
Black 12/30 (40.00) 5.0n" 2.00 -12.90 1.432 0.68 . 3.04
Hispanic 10/14 (71.43) 19.04'" 5.21 '69.56 3.981* 1.27 -12.49
Other 10/29 (34.48) 4.008·* 1.54 -10.46 1.292 0.58 . 2.88

Iv Drug Use: Hot Selected
No 99/389(25.45) 1.000 -_. in LOgis1tic
Yes 7/14 (50.00) 2.929* 1.00 - 8.56 Model

Current STDs: Hot Selected
No 53/241(21. 99) 1.000 --- in Logistic
Yes 53/162(32.72) 1.725* 1.10-2.70 Model

Sero-marker of Not Selected
Syphilis: in Logistic

No 93/368(25.27) 1.000 .. - Model
Yes 13/35 (37.14) 1.747 0.85 - 3.61

Sera-marker of
HBV:

No 17/190( 8.95) 1.000 _.. 1.000 ·_.
Yes 89/213(41.78) 7.300*· 4.14 -12.88 2.750** 2.01 - 3.76

Sera-marker of
HSV:

No 3174( 4.05) 1.000 .. - 1.000 -"
Yes 103/329(31.3) 10.79" 3.32 -35.05 3.123·* 1.66 . 5.87

Analysis of Effects of Multiple Sera'markers Positivity on HIV infection:

# of Seromarkers
in the Sera:

0 1/47 ( 2.13) 1.000 -_. 1.000 • o.

1 15/153( 9.80) 5.000 0.64 -38.90 0.355* 0.16 . 0.78
2 80/180(43.24) 35.05** 4.73 -259.6 3.125" 1. 55 0 6.32
3 10/18 (55.55) 57.50" 6.45 -512.9 15.73** 4.04 ·61.20

Note: 1. Hot selected In lOglStlC Mocel: P'value greater than O.
*. P<0.05, **: P<O.Ol
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other STDs, and multiple STDs. Since case numbers in some diagnosed STDs

was small, the subjects who had any diagnosed STD were classified into a

current STD positive group. HIV positive rate for this group was 32.72%

(53/162). The HIV positive rate for those who did not have any diagnosed STD

was 21.99% (53/241). The univariate analysis showed that having a current

diagnosed STO was associated with HIV infection.

The univariate analysis for association between HIV infection and

combination of the three STD sero-rnarkers indicated that the number of sero

markers in the serum was highly corrected to the HIV infection rate (Table 5-4).

The HIV positive rate for patients without sero-marker of STDs was 2.13%

(1/47). However, the HIV positive rates were 5.00%,43.24%, and 57.50% for

those who had one, two, or three sero-rnarkers in their sera, respectively. The

detailed HIV infection rates for all combinations of sero-markers are shown in

Table 5-5.

To identify the variables independently associated with HIV infection, a

step-wise multiple logistic regression was used in this study. The variables

tested by this logistic analysis were age-group, race, IV drug use, current

diagnosed STDs, and sero-rnarkers of HBV, HSV, and syphilis. The P-value

limitation for selecting a variable into the logistic model was less than 0.1. The
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Table 5-5. The association between HIV Infection and
d h'l'combination of Sero-markers of HBV, HBV, an Syp 1 1S

NlJIber of HIV NlJIber of HIV
Pattern of Positive Negative Total

Sero-Harkers1: (X of Positive) (X of Negative)

HBV- HSV- FlA- 1 ( 2.13) 46 (97.87> 47

HBV+ HSV- FlA- 2 ( 8.33) 22 (91.67> 24

HBV- HSV+ FlA- B (10.24) 114 (89.76) 127

HBV- HSV- FlA+ 0 ( 0.00) 2 <100.0) 2

HBV+ HSV+ FlA- 77 (45.29) 93 (54.71) 170

HBV+ HSV- FTA+ 0 ( 0.00) 1 <100.0) 1

HBV- HSV+ FTA+ 3 (27.27) 11 <78.57) 14

HBV+ HSV+ FTA+ 10 (55.56) 8 (44.44) 18

TOTAL 106 (26.30) 297 (73.37> 403
Note: 1: HBV = antl-HBc, HSV - ant i1X>Ol es to HSV,

FTA = Sero-marker of syphilis.

sera-markers of HBV and HSV, race, and age-group were selected in the

logistic model (Table 5-4). This logistic model had 80.65% correct

classification rate. The IV drug use. current diagnosed STDs, and sero-rnarker

of syphilis failed to enter the logistic model.

Strong associations were found between HIV infection and sera-markers

of HBV and HSV, with odds ratios of 2.75 (95% C.I.=2.01-3.76) and 3.12 (95%

C.I.=1.66-5.87) respectively. Using 20-24 year old subjects as control, HIV

infection rate was highest in the 35-39 age group. The odds ratio for this group

was 2.17 (95% C.I.=1.21-3.89). One the other hand, 30-34 year old subjects

had lowest risk of HIV infection (odds ratio=O.54. 95% C.I.=0.31-0.94).

Compared with the Asian/pacific island subjects, hispanic had a significantly
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higher risk of HIV infection (odds ratio = 3.98, 95% CL 1.27-12.49), but this

was based on very small number (10/14).

This study also tested the association of the multiple STD infection and

HIV infection. A combination of sero-rnarkers of HEV, HSV, and syphilis was

created as a new variable. It was classified as no STD, one STD, two STDs,

and three STDs based on serologic testing results. When this new variable was

used for multivariate analysis, it became the first variables included in the

logistic regression model. The improved Chi-square value was 78.78 (P<O.Ol).

In this multivariate analysis, individual sero-rnarkers of HBV, HSV, and syphilis

were not selected into the logistic model. However, age-group and race were

still included in the model with minor changes of coefficient values. The

second part of Table 5-4 shows that subjects who had only one sero-marker of

STD had a lower risk of HIV infection (odds ratio = 0.36, 95% C.1.=0.16-0.78)

than other groups. The risk of HIV infection significantly increased when

subjects had two (odds ratio=3.13, 95% C.I.=1.55-632) or three STD sero

markers (odds ratio=15.73, 95% C.I.=4.04-61.20).

5-4. Discussion

Genital ulcers and inflammatory caused by STDs are logical cofactors to

facilitate HIV transmission or acquisition. The infection of STDs in general is
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not only simply providing a possible portal of entry, but also induce the

immunologic responses to STDs such as HSV and T. pallidum. These responses

include activated macrophage and stimulated T-Iymphocytes 158.159.237. The

observation indicated that stimulated cells are more susceptible to HIV infection

than unstimulated one 238. On the other hand, genital ulcers and inflammatory

may increase HIV viral shedding. In vitro, antigenic simutalation can induce a

activation of HIV from latent HIV infected Tvlymphocytes/". Therefore, STDs

could contribute to the transmission of HIV in multiple ways.

In this study, we tested the association between HIV infections and

antibodies to T. Pallidum, HSV, and HBV. First we used matched case control

epidemiologic method to examine the association between HIV infection and

these sero-markers. Since the match method eliminated the some confounding

factors such as sex behavior, demographic characteristics, etc. The association

found between HIV infection and antibodies to HSV and HBV are very strong.

Second, using multiple logistic regression, we examined the association between

HIV infection and sero-antibodies to three STD in all gay/bisexual males. The

result are similar to the matched case-control study. Furthermore, the multiple

logistic analysis indicated that HIV sero-positive rates in patient with two or

three antibodies of these STDs were threefold or fifteenfold higher than those

with no of those STD antibodies.
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The subjects in this study were selected from STD clinic patients who

came to STD clinic for diagnosis and treatment of STDs (other than HIV

infection or AIDS). The case control study designed for these patients avoids

the selection bias from voluntary HIV testing, but introduces other selection

biases, since these subjects were first time attendance at the State Department of

Health STD clinic.

This part of the study does not found statistically significant relationship

between HIV infection and sero-rnarkers of syphilis. The reason could be that

few of sero-positive subjects were found in both gay/bisexual and heterosexual

males. However, the trend of relationship can't be ignored in gay/bisexual

males. On the other hand, the association between HIV infection and sero

markers of HSV in heterosexual male is not significant is probably due to high

positive rate of sero-marker of HSV in both case (80%) and control (75%)

groups.

This study also tries to estimate the prevalence rate of sero-markers of

HBV, HSV, and syphilis in STD clinic gay/bisexual patients. They are 52.85%

(213/403), 81.64% (329/403), and 8.68% (35/403). The positive rate of serum

antibodies to HSV in STD clinic gay/bisexual male patients is higher than in

gay/bisexual males who voluntary visiting HIV anonymous test sites in the State

of Hawaii (71.78%). The sero-prevalence rate of syphilis in this study is also

higher than in HIV anonymous test sites (4.30%). However, prevalence rate of
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sera-markers of HBV in this study is lower than in HIV anonymous test sites

(62.99%). These results suggest that the STD clinic gay/bisexual male

population is slightly different from the gay/bisexual males in HIV anonymous

test sites. However, the sero-prevalence rates for these three STD markers in

both gay/bisexual male samples are in a very high level. This study provides an

evidence of sero-prevalence rates of HBV, HSV, and syphilis for gay/bisexual

males who live in the State of Hawaii. They are about 50%, 80%, and 8%

respectively.

Study of association between HIV infection and STDs have important

implications for prevention of HIV transmission. Accurate diagnosis and

therapy of STDs which cause genital ulcer and inflammatory may reduce the

probability of sexual transmission of HIV. Prompt treatment of herpes with

acyclovir has been demonstrated to reduce the time for healing and viral

shedding from patients with initial and recurrent genital herpes 253-255. Treatment

of syphilis with penicillin are effective to reduce the time for healing of genital

ulcer. Therefore, proper and prompt treatment will reduce the period of

susceptibility to HIV for those HIV negative subjects. In turns, the treatment

can also reduce infectivity of HIV positive subjects by shorting the period of

HIV viral shedding from ulcerative lesions.
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Chapter 6

RISK FACTORS OF HIV AMONG CLIENTS OF HIV

COUNSELING AND TESTING SITES

IN THE STATE OF HAWAIT

6-1. Introduction

Human immunodeficiency virus (HIV) counseling and testing (CT)

services provided by health departments are major components of the national

HIV prevention program. As reported by the Centers for Disease Control

(CDC), the use of public funded HIV CT has steadily increased. In 1991, more

than two million HIV -antibody tests were performed nationwide/". The purpose

of HIV CT is to:

(I) reinforce perception of risk by those who are unaware or

uninformed;

(2) help uninfected persons initiate and sustain behavior changes that

reduce their risk for becoming infected;...

(3) identify HIV -infected persons who can be referred for early medical

care and counsel to practice safer behaviors.

In order to provide these services for residents of Hawaii, HIV CT sites

were implemented in May of 1985. The main Oahu CT site is located at the
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Diamond Head Health Center (DHHC). CT is also available at many outreach

CT sites on Oahu as well as on the neighbor islands of Hawaii, Maui, Kauai,

and Molokai. As reported in December 1992, a total of 65,046 clients have

visited CT sites since June 1986. Among them, 1499 (2.3%) were HIV

positive.

To study the risk factors of HIV infection in the State of Hawaii, this

study analyzed the statewide CT database by using univariate and multivariate

statistical methods. Sexual orientation, IV drug use, sex with HIV positive

partners, history of sexually transmitted diseases (STDs), sex with high risk

partners, etc., were found to be predominant risk factors of HIV infection in the

State of Hawaii. The study also showed that clients' sex, age, race, and length

of residence in Hawaii were related to risk of HIV infection.

6-2. Materials and Methods

A. Subjects:

Records of 63,970 HIV antibody tests and counseling sessions were

included in this study. They were:

(I) all clients who were counseled for the first time and tested for HIV

in the HIV CT sites in the State of Hawaii between July 1986 and

December 1992.
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(2) repeat visit clients at CT sites during the study period if their

previous mv test results were negative.

All these eligible subjects had completed HlV testing information, risk factors of

HlV infection, source of referral, and demographic information.

B. Statistical Methods:

Based on their gender and sexual orientation, all subjects were classified

into three study groups, which were gay/bisexual males, heterosexual males, and

all females. Both univariate and multivariate analyses were used for testing the

possible risk factors of HIV. The Mantel-Haenszel Chi-square test was used as

univariate method to examine each risk factor and demographic characteristics.

Forward stepwise multiple logistic regression was the multivariate method used

to evaluate possible risk factors and demographic characteristics in a model

simultaneously. Any variable with a p value less than 0.05 was included in the

logistic model. The logistic analysis used the BMDP statistical package?".

6-3. Results

This study analyzed a total of 63,970 records. Since HIV seroprevalence

rates were significantly different between genders and among sexual

orientations, all subjects were classified into three groups, homosexual/bisexual
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males, heterosexual males, and females. The number of records in these groups

were 8,999, 28,629, and 26,342 respectively. Variables were grouped as HIV

risk factors, sources of referral, information on mv testing, and demographic

characteristics. HIV risk factors included IV drug use, number of sexual

partners in the last six months, condom use, prostitution, receiving blood

transfusion between 1978 and 1985, history of STDs, history of alcohol use,

history of liver disease, and use of gamma-globulin since 1978, etc. Sources of

referral were sex or needle-sharing partner, HIV positive partner, and clinic

referral. HIV testing data indicated whether or not clients had HIV CT and if

the HIV CT was first time. Demographic characteristics were client's sex, age,

race, length of residence in the State of Hawaii, and location of current

residence.

A. Homosexual/bisexual males:

A total of 8,999 homosexual/bisexual male records were included in this

analysis. Among them 981 (10.90%) were HIV positive. Univariate analyses

indicated that about half of the HIV risk factors were significantly related to

HIV positivity. They were history of hepatitis B, history of syphilis, history of

gonorrhea, history of liver diseases. The range of odds ratios of these variables

were from 1.49 for liver diseases to 2.49 for history of syphilis. IV drug users

had a higher HIV positive rate than non-TV drug users, but the difference was
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not significant. The subjects who report always or sometimes using condoms

had significantly higher HIV positive rates (10.7-10.8%) than those reported

never using condoms (8.5%) (Table 6-1). All sources of referral were

significantly associated with HIV infection. The clients who were referred by

their sex or needle sharing partners, HIV positive partners, or other sources had

significantly higher HIV positive rates than clients who were not referred by

above sources. The HIV positive rate for these sources of referral were 15.3%,

18.7%, and 29.8% respectively. The HIV infection rate among those clients

who were visiting HIV CT sites for the first time (18.7%) was much higher than

among repeat visitors (5.9%). The analysis also shows that the HIV positive

rate was very high among clients tested in 1986(19.9%) and falling to 5.5% in

1992, with a plateau in 1988-1990. The HIV infection rate were significantly

different among age groups, races, length of residence in Hawaii, and locations

of residence. Those between 20-49 years old had a higher HIV positive rate

than those younger of older clients. Caucasian, Black, Hispanic had a higher

HIV positive rate than Asian gay/bisexual males. Clients who had resided in

Hawaii less than one year had a high chance of being a high positive. Clients

who came from non-urban Oahu had lower HIV positive rate than other areas.

Multivariate analysis indicated that history of hepatitis B (OR=1.35,

95%CI=1.23-1.47), syphilis (OR= 1.48 95%CI= 1.34-1.14), and gonorrhea

(OR=1.26, 95%CI=1.15-1.39), clients referred by HIV positive partners
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Table 6-1. Effects of HIV Risk Factors~ Sources of Referral,
and Demographic Characteristics on HIV infection in

Homosexual and Bisexual Males in the State of Hawaii

VARIABLE
AND

LEVEL

UNIVARIATE ANALYSIS HULTIVARIATE
ANALYSIS

Positive/Total
(X)

Odds Ratio~
<95X C.I)

P
Value2

Odds Ratios
(95X C.I)

HIV Infection Risk Factor Variables:

IV Drug Use:
No
Yes

No. of Male Partners:
o
1·2
3-4
5-6
6+
NR

Condom Use:
Never
Somet imes
Always
NR

Blood Recipient (78-85):
No
Yes

History of Hepatitis B:
No
Yes

History of Syphilis:
No
Yes

History of Gonorrhea:
No
Yes

History of Alcohol Use:
No
Yes

History of Liver Dis.:
No
Yes

Use of r-Globulin (78):
No
Yes

891/8311(10.7)
90/ 688<13.1)

111/1048<10.6)
459/4168(11.0)
240/1893(12.7)
43/ 468( 9.2)

110/1090(10.1)
18/ 332( 5.4)

191/2253( 8.5)
266/2453(10.8)
23312182(10.7)
291/2111<13.8)

958/8791(10.9)
23/ 208(11.1)

726/7501 ( 9.7)
255/1498(17.0)

796/8129( 9.8)
185/ 870(21.3)

72917288( 10.0)
252/1711<14.7)

750/6994( 10.7)
231/2005(11.5)

82717954(10.4)
154/1045(14.7)

958/8837(10.8)
23/ 162(14.2)

1.00 NS
1.25(0.99-1.58)

1.00 P<0.01
1.04(0.84-1.30)
1.23(0.97-1.56)
0.85(0.59·1.23)
0.95(0.72-1.26)**
0.48(0.29-0.74)

1.00 P<O.Ol
1.31<1.08-1.59)::
1.29(1.06-1.57)**
1.73(1.43-2.10)

1.00 NS
1..02(0.66-1.58)

1.00 P<O.Ol
1.91(1.63-2.23)**

1.00 ** p<O.Ol
2.49(2.08-2.98)

1.00 P<O.Ol
1.55(1.33-1.81)**

1.00 NS
1.08(0.92-1.26)

1.00 ** P<0.01
1.49(1.24-1.79)

1.00 NS
1.36(0.87-2.12)

Not Selected in
Model

1.00
1.20<1.05-1.39)*
1.32(1.12-1.56)*
1.16(0.86-1.56)
1.09(0.89·1.35)**
0.49(0.32·0.74)

1.00 ..
1.17(1.03-1.34)**
1.20(1.05-1.37)
0.84(0.70-1.01)

Not Selected in
Model

1.00 **
1.35(1.23-1.47)

1.00 **
1.48(1.34-1.14)

1.00 **
1.26(1.15-1.39)

Not Selected in
Model

Not Selected in
Model

Not Selected in
Model

Variables for Source of Referral:

P<O.Ol Not Selected in
Model

Sex/Needle· Share Partn.:
No
Yes

HIV Positive Partner:
No
Yes

EPI Referral:
No
Yes

763/7572(10.1)
218/1427<15.3)

887/8497(10.4)
94/ 502(18.7)

967/8952(10.8)
14/ 47(29.8)

1.00 **
1.61(1.37-1.89)

1.00 **
1.98(1.57-2.50)

1.00 **
3.50(1.57-2.50)

P<0.01

P<0.01

Not Selected in
Model

1.00 ..
1.36(1.20-1.55)

(Contlnu~ 1n Next page)
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Table 6-1. (Continued) Effects of HIV Risk Factors, Sources
of Referral, and Demographic Characteristics on HIV infection

in Homosexual and Bisexual Males in the State of Hawaii

UNIVARIATE ANALYSISVARIABLE
AND

LEVEL
PositivelTotat

(X)
Odds Ratio~

(95:>: C.I)
P
Value2

MUL TIVARIATE
ANALYSIS

Odds Ratios
(95% C.I)

Information for HIV Counselling and Testing:

Year of HIV testing:
1992
1986
1987
1988
1989
1990
1991

First Time Visitor:
No
Yes

90/1646( 5.5)
102/ 512(19.9)
228/1714(13.3)
135/1168(11.6)
136/1079(12.6)
141/1279(11.0)
149/1601( 9.3)

321/5471( 5.9)
660/3528(18.7)

1.00 u P<0.01
4.30(3.17-5.83)••
2.65(2.06-3.42)••
2.26(1.71-2.98)••
2.49(1.89-3.29)••
2.14(1.63-2.82) ••
1.77(1.35·2.32)

1.00 u P<0.01
3.69(3.20-4.25)

1.00
1.74(1.32-2.30)··
1.16(0.97-1.39)
0.93(0.77-1.12)
1.08(0.89-1.30)
0.95(0.79-1.15)
0.89(0.74-1.06)

1.00
2.03(1.88-2.19)··

VariabLes for Demographic Characteristics:

Age~

50 +
13-19
20-29
30-39
40-49
NR

Race:
OrientaL
caucasian
Black
PoLynesian
Hispanic
Other
NR

Length of Hawai i
Residence:

> 5 years
1-5 years
< 1 year

Location of Residence:
Non Urban Oahu
Primary Urban Oahu
Hawai i
Kauai
Maui
NR

56/ 912( 6.1)
9/ 206( 4.4)

326/3039(10.7)
40213153(12.7)
187/1676(11.2)

1/ 13( 7.7)

99/1501( 6.6)
686/5855 ( 11.7)
42/ 198<21.2)
69/ 806( 8.6)
55/ 312(17.6)
26/ 275( 9.5)
4/ 52( 7.7)

511/5676( s.o:
261/1899(13.7)
20911424(14.7)

114/1418( 8.0)
656/5877( 11.2)

64/ 547(11.7)
37/ 284(13.0)
68/ 607(11.2)
42/ 266(15.8)

1.00 P<0.01
0.70(0.34-1.44) ••
1.84(1.37-2.48)••
2.23(1.67-2.98) ••
1.92(1.41-2.62)
1.27(0.16-9.94)

1.00 u P<0.01
1.88(1.51-2.34)u
3.81(2.56-5.67)
1.33(0.96-1.83)••
3.03(2.12-4.32)
1.48(0.94-2.33)
1.18(0.42-3.34)

1.00 P<0.01
1.61(1.37-1.89)::
1. 74( 1.46-2 .67)

1.00 • P<0.01
1.44(1.17-1.77).
1.52(1.10-2.10)••
1.71(1.15·2.54).
1.44(1.05-1.98)u
2.14(1.46-3.13)

1.00
0.57(0.29-1.11).
1.62(1.09-2.40).
1.63(1.11-2.41 )
1.32(0.88-1.97)
0.70(0.12-4.17)

1.00
1.08(0.89-1.33)••
1.94(1.34-2.79)
0.87(0.65-1.16) ••
1.71 (1.23-2.38)
0.94(0.62-1.42)
0.55(0.22-1.37)

1.00
1.06(0.95-1.19)••
1.18(1.05-1.33)

Not Selected in
Model

Note: 1. Y:>h Contldence Interval.
2. Global test for a difference in variable among the categories.
• P<0.05, **. P<0.01.
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(OR=1.36, 95%CI=1.20-1.55), were predominant HIV risk factors in

gay/bisexual males (Table 6-1). Always or sometime using condoms and

numbers of sexual partner in the last six months also influenced the risk of HIV

infection. First time CT site visitors and visiting in 1986 has significantly

higher chances of being HIV positive. In addition, three of the demographic

characteristics were selected in multiple logistic regression model. They were

age, race, and length of residence in the State of Hawaii. The analysis

indicated that age between 20-39, Black or Hispanic ethnicity, and residence in

Hawaii less than one year were related to HIV infection in gay/bisexual males.

B. Heterosexual Males:

Univariate analysis for 153(0.53%) HIV positive and 28,476(99.47%)

HIV negative heterosexual males indicated that a history of hepatitis B, syphilis,

and gonorrhea, history of liver disease, IV drug use, and receiving blood

transfusion between 1978 and 1985 were related to HIV infection. Referral by

sex or needle-sharing partners and having an HIV positive partner were also

important risks for HIV infection. The HIV positive rate was significantly low

in 1992, but other years were similar except for 1986, which was high.

Demographic information had a little effect on risk of HIV infection (Table 6

2).
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Multiple logistic model for heterosexual males included history of

hepatitis B and syphilis, IV drug use, always using condoms, HIV positive

partner referral, year of testing, and first time visitor (Table 6-2). All these

variables had strong effects on HIV infection. Notable risk factors for infection

in heterosexual males were HIV positive partner referral (OR=7.89,

95%CI=3.30-18.9), IV drug use (OR=2.67, 95%CI=1.72-4.14), and history of

hepatitis B (OR=2.67, 95%CI=1.72-4.14) and syphilis (OR=2.77, 95%CI=1.43

5.36). Similar to gay/bisexual males, clients reporting always using condoms

had higher chances of being HIV positive. This analysis also showed that HIV

positive rates had been declined over the years, especially in the last two years.

No demographic variables were selected into this model.

C. Females:

Of 26342 female clients, 84 (0.32%) were HIV positive. Table 3. shows

distributions of HIV positive rates for various risk factors, sources of referral,

HIV testing information, and demographic characteristics. Among all women

studied risk factors, IV drug use, sex with high risk partners, prostitution, history

of hepatitis B, syphilis, and gonorrhea, and history of alcohol use and sources

of referral were significantly related to HIV infection in the univariate analysis.

The univariate analysis also indicated that year of 1986, 1989, and 1990 had

significantly higher HIV positive rates than in 1992. Demographic
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Table 6-2. Effects of HIV Risk Factors, Sources of Referral,
and Demoqraphic Characteristics on HIV infection in

Heterosexual Males in the state of Hawaii

VARIABLE UNIVARIATE ANALYSIS MULTIVARIATE
AND ANALYSIS

LEVEL
Positive/Total Odds Rati£s p- Odds Ratios

(~) (95~ C.I) Value2
(95~ C.I)

HIV Infection Risk Factor Variables:

IV Drug Use:
No 94/24094(0.39) 1.00 •• P<0.01 1.00
Yes 59/ 4535(1.30) 3.37(2.43-4.67> 2.67(1.72-4.14)··

No. of Female Partners:
0 25/ 3666(0.68) 1.00 P<0.01 Not Sel ected in
1-2 76/15446(0.49) 0.72(0.46-1.13). Model
3-4 19/ 5431(0.35) 0.51(0.28-0.93)
5-6 3/ 868(0.35) 0.51(0.15-1.69)
6+ 7/ 1444(0.48) 0.71(0.31-1.65)
NR 23/ 1n4(1.30) 1.91(1.08-3.37>

Condom Use:
Never 63/11334(0.56) 1.00 • P<0.01 1.00
Sometimes 39/1 0972(0.36) 0.64(0.43-0.95) 0.86(0.57-1.29)••
Always 26/ 2644(0.98) 1.78(0.49-2.82) 2.31(1.44-3.70)
NR 25/ 3679(0.68) 1.22(0.n-1.94) 0.n(O.42-1.44)

Sex w/ High Risk Partn.:
No 117/23208(0.50) 1.00 NS Not Selected in
Yes 36/ 5421(0.66) 1.32(0.91-1.92) Model

Blood Recipient (78-85):
No 141/27433(0.51) 1.00 P<0.05 Not Selected in
Yes 12/ 1196(1.00) 1.96(1.08-3.54)~ Model

History of Hepatitis B:
No 122/27019(0.45) 1.00 P<0.01 1.00
Yes 31/ 1610(1.93) 4.33(2.91-6.44)·· 2.67(1.72·4.14)·*

History of Syphilis:
No 143/28108(0.51) 1.00 ** P<0.01 1.00 **
Yes 10/ 521(1.92) 3.83(2.01-7.31) 2.n(1.43-5.36)

History of Gonorrhea:
No 127/25313(0.50) 1.00 P<0.05 Not Selected in
Yes 26/ 3316(0.78) 1.57(1.03-2.40) Model

History of Alcohol Use:
No 106/20589(0.51) 1.00 NS Not Selected in
Yes 47/ 8040(0.58) 1.14(0.81-1.61 ) Model

History of Liver Dis.:
No 121/26572(0.45) 1.00 P<0.01 Not Selected in
Yes 32/ 2057(1.56) 3.45(2.33-5.11)*· Model

Variables for Source of Referral:

Sex/Needle-Share Partn.:
No 145/28017(0.52) 1.00 P<0.01 Not Selected in
Yes 8/ 612(1.31 ) 2.55(1.25-5.22)·· Model

HIV Positive Partner:
No 147/28501(0.52) 1.00 ** P<O.01 1.00 u
Yes 6/ 128(4.69) 9.49(4.12-21.8) 7.89(3.30-18.9)

EPI Referral:
No 153/28584(0.54) Not Sel ected in
Yes 0/ 45(0.00) Model

I.Ontlnued 1n Next page)
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Table 6-2. (Continued) Effects of HIV Risk Factors, Sources
of Referral, and Demoqraphic Characteristics on HIV infection

in Heterosexual Males in the state of Hawaii

UNIVARIATE ANALYSISVARIABLE
AND

LEVEL
Positive/Total

(X)
Odds Ratiys
(95X C.I)

p
Value2

MUL TIVARIATE
ANALYSIS

Odds Ratios
(95XC.I)

Information for HIV Counselling and Testing:

Year of HIV testing:
1992
1986
1987
1988
1989
1990
1991

First Time Visitor:
No
Yes

20/ 8302(0.24)
5/ 253(1.98)

27/ 4050(0.67)
24/ 3253(0.74)
21/ 2947(0.71)
30/ 4042(0.74)
26/ 5782(0.45)

50/11074(0.45)
103/17555(0.59)

1.00 w. P<0.01
8.35(3.10-22.4)••
2.78(1.56-4.96)••
3.08(1.70-5.58) ••
2.97(1.61-5.49)••
3.10(1.76-5.47).
1.87(1.04-3.35)

1.00 NS
1. 30(0. 93-1. 82)

1.00
9.48(2.94'30.6)::
3.06(1.55-6.05)••
2.77(1.51 -5 .06)
2.45(1.31-4.55)··
2.38(1.34'4.24)··
1.67(0.93-3.00)

1.00
1. 50(1. 05-2. 16)·

Variables for DemograPhic Characteristics:

Age:
50 +
13-19
20-29
30-39
40-49
NR

Race:
Oriental
Caucasian
Black
Polynesian
Hispanic
Other
NR

Length of Hawai i
Residence:

> 5 years
1-5 years
< 1 year

Location of Residence:
Non Urban Oahu
Primary Urban Oahu
Hawai i
Kauai
Maui
NR

10/ 1972(0.51)
1/ 1232(0.08)

SO/ 9982(0.50)
55/10306(0.53)
36/ 5096(0.71)
1/ 41<2.43)

23/ 5568(0.41)
85/166;7(0.51 )
13/ 1392(0.93)
13/ 2877(0.45)
10/ 1039(0.96)
8/ 1036(0.77)
1/ 100(1.00)

101/19505(0.52)
29/ 5060(0.57>
23/ 4064(0.57>

20/ 5470(0.37>
92/14781(0.62)
21/ 3373(0.62)
3/ 1223(0.25)
7/ 2760(0.25)

10/ 1022(0.98)

1.00
0.16(0.02-1.25)
0.99(0.50-1.96)
1.05(0.53'2.06)
1.40(0.69-2.83)
4.91<0.61-39.3)

1.00
1.24(0.15-1.97>
2.27(0.47-1.84)
1.09(0.55-2.15).
2.34(1.11-4.93)
1.88(0.84-4.21)
2.44(0.06-18.2)

1.00
1.11(0.73-1.68)
1.09(0.69-1.72)

1.00 •
1. 71(1. 05-2.78)
1. 71<0.93-3.16)
0.67(0.20-2.26)
0.67(0.28-1.59).*
2.69(1.26-5.76)

NS

NS

NS

P<0.01

Not Selected in
Model

Not Selected in
Hodel

Not Selected in
Hodel

Not Selected in
Hodel

Note: 1. 9SX Confidence Interval.
2. Global test for a difference in variable among the categories.
* PeO.OS, **. P<0.01.
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characteristics also had some effect on HIV infection. Black, Polynesian,

Hispanic, and "other" races had higher HIV positive rates than Asian females.

Clients who lived in Hawaii longer than five year had higher HIV positive rates

than those living in Hawaii less than five years.

A multivariate model of HIV risk for female was constructed by having

IV drug use, prostitution, sex with high risk partners, history of syphilis, referral

by HIV positive partners and STD clinic, year of testing, race, and location of

residence. Among these variables, IV drug use (OR=2.65, 95%CI=1.53-4.58),

prostitution (OR=2.39, 95%CI=1.25-4.57), sex with high risk partners (OR=2.27,

95%CI=1.41-3.64), history of syphilis (OR=3.37, 95%CI=1.45-7.82) were

predominant risk factors of HIV infection in female. Two sources of referral,

HIV positive partner (OR=16.5, 95%CI=8.28-33.0) and STD clinic (OR=6.68,

95%CI=1.45-30.8) referral were also very strong effects on HIV infection (Table

6-3). In addition, Client's ethnicity such as Black, Hispanic, and other

contributed to an increase in the risk of HIV infection.

6·4. Discussion

HIV is transmitted primarily during sexual contact, through parental

exposure to blood and blood products, and from mother to child during the
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Table 6-3. Effects of HIV Risk Factors, Sources of Referral,
and Demoqraphic Characteristics on HIV infection in Females

in the state of Hawaii

UNIVARIATE ANALYSISVARIABLE
AND

LEVEL
Positive/Total

0:>
Odds Ratio~
(95,. C.I)

p
Value2

MULTIVARIATE
ANALYSIS

Odds Ratios
(95,.C.I)

HIV Infection Risk Factor Variables:

IV Drug Use:
No
Yes

No. of Male Partners:
o
1-2
3-4
5-6
6+
NR

Condom Use:
Never
Sometimes
Always
NR

Sex w/ High Risk Partn.:
No
Yes

Prostitute:
No
Yes

Blood Recipient (78-85):
No
Yes

. History of Hepatitis B:
No
Yes

History of Syphilis:
No
Yes

History of Gonorrhea:
No
Yes

History of Alcohol Use:
No
Yes

History of Liver Dis.:
No
Yes

56/24230(0.23)
28/ 2112(1.33)

13/ 2691(0.48)
48/17389(0.28)
10/ 3904(0.26)
1/ 469(0.21)
7/ m(0.90)
5/ 1112(0.93)

37/11121(0.33)
21/ 9498(0.22)
11/ 2205(0.50)
15/ 3518(0.43)

47/22080(0.21 )
37/ 4262(0.87>

67/25433(0.26)
17/ 909(1.87)

78/25041(0.31 )
6/ 1301(0.46)

77/25184(0.31 )
7/ 1158(0.60)

77/26065(0.30)
7/ 277(2.53)

69/24351(0.28)
15/ 1991(0.75)

61/22650(0.27)
23/ 3692(0.62)

76/24917(0.31)
8/ 1425(0.56)

1.00 ** P<0.01
5.80(3.68-9.15)

1.00 p<0.05
0.57(0.31 -1. 05)
0.52(0.23-1.19)
0.44(0.06-3.37)
1.87<0.74-4.70)
0.93(0.33-2.61)

1.00 NS
0.66(0.39-1.13)
1.50(0.76'2.95)
1.28(0.70-2.33)

1.00 ** P<0.01
4.11(2.67-6.33)

1.00 ** P<0.01
7.22(4.22-12.4)

1.00 NS
1.48(0.64-3.40)

1. 00 NS
1.98(0.91-4.30)

1.00 .* p<0.01
8.75(4.00-19. n
1.00 *. P<0.01
2.67(1.52-4.68)

1.00 ** p<0.01
2.32(1.43-3.75)

1.00 NS
1.85(0.89-3.84)

1.00
2.6)(1.53-4.58)**

Not Selected in
Model

Not Selected in
Model

1.00 **
2.27(1.41-3.64)

1.00 **
2.39(1.25-4.57>

Not Selected in
Model

Not Selected in
Model

1.00 **
3.37(1.45-7.82)

Not Selected in
Model

Not Selected in
Model

Not Selected in
Model

Variables for Source of Referral:

Sex/Needle-Share Partn.:
No
Yes

HIV Positive Partner:
No
Yes

EPI Referral:
No
Yes

78/25689(0.32)
6/ 653(0.92)

73/26108(0.28)
11/ 234(4.70)

82/26282(0.31)
2/ 60(3.33)

1.00 ** p<O.Ol
3.04(1.32- 7.00)

1.00 ** P<0.01
17.6(9.21-33.6)

1.00 *. P<0.01
11.0(2.65-45.9)

Not Selected in
Model

1.00 **
16.5(8.28'33.0)

1.00 **
6.68(1.45-30.8)

(L.Ontlnued In Next Page)
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Table 6-3. (continued) Effects of HIV Risk Factors, Sources
of Referral, and Demographic Characteristics on HIV infection

in Females in the state of Hawaii

VARIABLE
AND

LEVEL

UNIVARIATE ANALYSIS MULTIVARIATE
ANALYSIS

PositivelTotal
(X)

Odds Ratio~

(95% C.I)
p
Value2

Odds Ratios
(95X C.I)

Information for HIV Counselling and Testing:

Year of HIV testing:
1992
1986
1987
1988
1989
1990
1991

First Time Visitor:
No
Yes

17/ 8706(0.20)
4/ 175(2.29)

11/ 3833(0.29)
5/ 2749(0.18)

17/ 2327(0.73)
18/ 3265(0.55)
12/ 5287(0.23)

34/ 881.7(0.38)
50/17495(0.29)

1.00 •• P<0.01
12.0(3.98-35.9)
1.47(0.69-3.14)
0.93(0.34-2.52)••
3.73(1.92-7.38)••
2.83(1.46-5.50)
1.16(0.55-2.43)

1.00 NS
0.74(0.48-1. 14)

1.00 *"
8.31<2.57'26.8)
i.58(0.n-3.45)
0.67(0.23-1.90)**
2.81<1.40-5.64)
1.80(0.91'3.57)
0.84(0.93-3.00)

Not Selected in
Model

Variables for Demographic Characteristics:

Age:
50 +
13-19
20-29
30·39
40-49
NR

Race:
Oriental
Caucasian
Black
Polynesian
Hispanic
Other
NR

Length of Hawai i
Residence:

> 5 years
< 5 years

Location of Residence:
Non Urban Oahu
Primary Urban Oahu
Hawai i
Kauai
Maui
NR

21 1124(0.18)
4/ 2282(0.18)

43/ 9934(0.43)
24/ 8857(0.27)
11/ 4111(0.27)
0/ 34(0.00)

12/ 5902(0.20)
34/15687(0".22)
5/ 588(0.85)

16/ 2478(0.65)
7/ 711<0.98)
9/ 866(1.04)
1/ 110(0.91)

67/17649(0.38)
17/ 8692(0.20)

20/ 5491<0.36)
44/12082(0.36)
9/ 3446(0.26)
2/ 1152(0.17)
0/ 3557(0.00)
9/ 614(1.47)

1.00
0.99(0.18-5.41)
2.44(0.59-10."
1.52(0.36-6.44)
1.51<0.33-6.28)

1.00
1.07(0.55-2.07)••
4.21(1.48-12.0)••
3.19(1.50-6.75) ••
4.88(1.91-12.4)••
5.15(2.16-12.3)
4.50(0.58-34.9)

1.00 ••
0.51(0.30-0.86)

1.00
1.00(0.59-1.70)
0.72(0.33-1.58)
0.48(0.11-2.06)

4.07(1.84-8.98)··

NS

p<0.01

P<0.01

p<0.01

Not Selected in
Model

1.00
0.79(0.39'1.55)*
3.19(1. 10'9.24)
2.04(0.93-4.47)**
3.55(1.35·9.35).*
3.51(1.39'8.87)
2.25(0.27-18.5)

Not Selected in
Model

1.00
1.13(0.66- 1.94)
0.88(0.39-2.00)
0.76(0.17'3.32)**
0.01(0.00·0.36)**
4.01(1.76'9.14)

Note: 1. 95% Ccnt i dence Interval.
2. Global test for a difference in variable among the categories.
* P<0.05, **. P<0.01.
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perinatal period. In the United States, most sexual transmission of HIV has

occurred between homosexual men. About 59% of the total of adults with

AIDS have been homosexual/bisexual men". Many studies have indicated that

receptive anal intercourse, rectal douching, lifetime number of male sexual

partners, duration of homosexual practice, sex with person who developed

AIDS, history of syphilis, gonorrhea, and genital herpes, and life-time number

of STDs, etc5.35.256.-260. This study using a gay/bisexual male sample found some

of these risk factors are also very important for transmission of HIV in the State

of Hawaii. History of hepatitis B, syphilis, and gonorrhea, number of sexual

partners in last six months, sex with HIV positive partners are predominant risk

factors of HIV in Hawaii gay/bisexual males.

Heterosexual contact as a mode of HIV transmission in the United States

is growing steadily. Increased differentiation and complexity of the HIV/AIDS

pandemic in the last ten years has made heterosexual contact more and more

important in HIV transmission'?'. The risk factors for heterosexual transmission

of HIV are similar to gay/bisexual contact. However, some risk factors may

play more important role. Genital ulceration caused by syphilis and herpes,

prostitute or sex with prostitute, sex with IV drug user or other high risk

heterosexual partners are important risk factors of HIV transmission in

heterosexual contacts". This study indicated that prostitution, sex with high risk

partners, sex with HIV positive partners, and history of syphilis, etc. are

~~----
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predominant risk factors in Hawaii females. Among Hawaii heterosexual males,

history of hepatitis B and syphilis, and sex with HIV positive partners are

independently related to HIV transmission.

Intravenous drug users (lVDU) constitute the second largest HIV

transmission category in the United States. Of the cumulative total of adult

AIDS cases, 22% have been reported among IVDUs5
• The proportion will

continuously increase in the 1990s. In this study, the multiple logistic models in

heterosexual men and in women show that IV drug use significantly increased

the risk of HIV transmission. These results suggest that IVDU is one of the

most important modes of HIV transmission in the State of Hawaii among

heterosexual males and females. IV drug use among gay/bisexual male is also

related to HIV infection in univariate analysis, but it is not significant in

multivariate analysis. This result indicates that perhaps homosexual behavior is

a much stronger risk in HIV transmission than IV drug use in this group.

Several studies have suggested that using condoms during sexually

activity may provide a significant level of protection (although not complete

protection) against HlV infection 262.264. However, a contrary result was

observed from this study. Subjects in both gay/bisexual and heterosexual male

groups who reported always using condoms during sex intercourse have higher

risk being infected by HIV, especially, among gay/bisexual males. Among
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females, condom use was not an important variable in transmission of HIV.

This result could be explained as:

(l) subjects who are in high risk of HIV infection use condoms more

often than those low risk subjects;

(2) condom failure during sexual intercourse'"?".

This study suggest that subjects at very high risk, such as those with known

HIV-positive partners, should be aware that condoms may not provide them a

complete protection. The level of protection of condoms is not better than the

widely publicized 10% annual condom failure rate for pregnancy. Among

homosexual males the condom failure rate may be much higher than in

heterosexual intercourse. Dr. Golombok'" observed a 3.67% condom breakage

rate in the homosexual males.

A high HIV prevalence rate among subjects who visited CT sites in 1986

is due to cumulated HIV positive subjects before 1986 and a few lower risk

subjects tested for HIV in that year. After the peak year of 1986, the HIV

positive rate was plateau until 199I and 1992, especially in 1992, which is

significantly decreased. This result suggests that the epidemic of HIV infection

may peak in Hawaii. However, this trend is not clear in females.

Repeat visitors of CT sites in the State of Hawaii have a significantly low

HIV positive rate than those initial visitors in homosexual/bisexual males and in

heterosexual males, but not in females. This may reflect the effect of HIV
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counselling and education. The HIV CT may make these subjects change their

behavior and life style to lower risk for HIV infection. On the other hand, the

difference of HIV positive rate may due to that Hl V positives among repeat

visitors are only new HIV antibody seroconverted subjects after previously

testing, but HIV positives among first time visitors include both cumulated HIV

infection and new sero-converted subjects.

This study finds that length of residence in the State of Hawaii

significantly affects on HIV infection. However, the role played by this factor

are different among the three study groups. In homosexual/bisexual males,

subjects who resided in Hawaii less than one year have a significantly higher

risk of HIV infection. In contrary to this, females who live in Hawaii more

than five years have higher chance being an HIV positive. In between, no

significant difference of HIV infection rate are found for this variable among

heterosexual males. These results suggest that some HIV positive subjects and

high risk population migrated to Hawaii or came to Hawaii as a tourist from

other States with higher levels HIV infection. Some of the local females may

have been infected by those migrant cases.

In analyses for each study group, some risk factors were significantly

related to HIV infection, but were not selected into multiple logistic models.

The possible reason is that with some variables highly related each other, the

selected variables overwhelmed those correlated variables. For example a
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history of hepatitis B affects the selection of history of liver disease, and sex

with HIV positive partners may stop the heterosexual with high risk partners

into the logistic model. Therefore, those risk factors are not selected in

multivariate analysis should not be ignored if univariate analysis are

significantly related to HIV infection.

In summary, sex with a HIV positive partner, history of STDs, IV drug

use, sex with high risk heterosexual partners, etc. are predominant risk factors

for HIV transmission in the State of Hawaii. Condom use in high risk subjects

cannot provide complete protection against HIV infection. In the State of

Hawaii, HIV/AIDS education in the community and counselling in HIV CT sites

have important effect on reducing of HIV transmission. Migrant HIV/AIDS

cases and high risk subjects from other States are a major challenges for the

State of Hawaii in the prevention of HIV transmission.
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Chapter 7

EFFECTS OF HIV RISK FACTORS ON HIV SEROCONVERSION

IN A RETROSPECTIVE COHORT IN HIV COUNSELING AND

TESTING (CT) SITES IN THE STATE OF HAWAII

7-1. Introduction

Primary routes of HIV transmission are sexual intercourse, parenteral

exposure, and perinatal transmission. Among them sexual contact is the most

frequent means of HIV transmission. Worldwide, 70-80% of HIV transmission

occurs via sexual intercourse". Risk of infection from a single sexual contact

with an infected partner is estimated at 0.1% to 1%. However, the probability

of HIV transmission during sexual contact is significantly affected by many risk

factors, such as receptive anal intercourse, rectal douching, number of lifetime

sexual partners, duration of homosexual practice, sex with HIV positive partner,

sex with high risk partners, prostitution, history of sexually transmitted diseases

(STDs) and genital ulceration diseases, lack of condom lise, etc. IV drug use is

another predominant risk factors of HIV infection. Intravenous drug users

(IVDUs) constitute the second largest HIV transmission category in developed

counties. In the United States, 23% of the cumulative total adult AIDS cases
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have been reported among IVDUs (as reported in December 1992 by CDC)29. It

will very likely be a much more strong driving force of the HIV epidemic in

U.S.A. in 1990s.

However, the intensity of the AIDS and HlV epidemic is significantly

different in various geographic locations, racial/ethnic backgrounds, cultural

background, and social economic background in this country. Therefore, the

role that each risk factor plays in HIV transmission is quite different in various

populations. The State of Hawaii is far from the U.S. mainland. The

population, race, culture, social economic situation, etc. are significantly

different from other States. It is necessary to understand the feature of

HIV/AIDS epidemic in the State of Hawaii. It is important to learn what are

predominant risk factors of HIV transmission in this State. HIV counseling and

testing (CT) services provided by Health Department are a major component of

the national HIV prevention program. Since May of 1985, the State of Hawaii

has provided these service for citizens of Hawaii. Many CT sites have been

available on Oahu as well as on the neighbor islands of Hawaii, Maui, Kauai,

and Molokai since that time. A total of 65,046 HIV tests have been done

between June 1986 and December 1992. The risk factors and demographic

characteristics for these tested clients are recorded. Among the tested clients,

25,166 were repeat visitors. Based on the information of these repeat visitors, a

retrospective cohort (named as repeat HIV testing cohort) have been set up.
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Using the cohort, this study has compared HIV seroccnversion survival

functions (curve) among homosexual, bisexual, heterosexual males, and females.

In addition, Cox proportional hazard stepwise regression analysis has been used

to identify the effects of HIV risk factors and demographic characteristics on

HIV sero-conversion. The study shows that HIV sero-conversion survival times

(between last HIV sera-negative to the first HIV sero-positive) are significantly

different among sexual orientation groups. In addition, Cox analysis found that

both HIV risk factors and demographic characteristics significantly affect the

HIV sero-conversion survival time.

7-2. Materials and Methods

A. Subjects:

In the period from June, 1986 to December, 1992, 16,564 males and

8,602 females who were tested at HIV CT sites in the State of Hawaii reported

having been tested for HIV before. The date and test results of last HIV

antibodies testing were recorded for almost all of these repeat visitors. Among

them, 372 reported as being HIV positive in a previous testing. These previous

HIV positive subjects were excluded from this study. Eligible subjects for this

retrospective cohort study were repeat HIV CT visitors if their results of

previous HIV test were negative. All the eligible records should have complete
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information of last Hl V test date and current HIV CT site visit date. A total of

23,885 subjects (94.9% of total repeat visitors) were included in this repeat HIV

test cohort. Demographic characteristics and HIV risk factors were taken for all

study subjects on the current visit date.

B. Statistical Methods:

The survival analysis method was used in this study to observe HIV

conversion survival (time measured for HIV sero-conversion). The HIV

conversion survival data in this study were progressively censored because all

subjects entered the cohort at different times over a long period. For each

subject, date of last HIV testing was the beginning of observation (enter), and

the date of current HIV CT was the ending observation (termination). The

duration between two HIV tests was the observation period. The longest

observation period in this study was designed as 80 months because serologic

tests to detect HIV-1 in asymptomatic individuals were not available until 1985

in United States and only very few subjects reported having HIV testing before

1985. The outcome of observation for each subject was the result of HIV test

in the current visit. The subject having a positive result in the current HIV test

was considered as sera-conversion, if previously tested negative. Otherwise, it

was sero-conversion survival. All subjects in this study were classified into to

four cohorts based on their sex and sexual orientations, which were homosexual
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males, bisexual males, heterosexual males, and females. Since features of

demographic characteristics and HIV risk factors in homosexual male and

bisexual were similar, these two cohorts were combined in some analyses. The

sero-conversion survival function (survival curve) and hazard function were

calculated by the actuarial life table rnethod'". To test the effects of all HIV

risk factors and demographic variables on HIV sero-conversion survival time,

the Cox proportional hazards stepwise regression analysis was used in all study

subjects and each of four sexual orientation cohorts. The method of maximized

partial likelihood ratio was used to select significant variables (P<0.05) into the

Cox model?".

7-3. Results

Altogether 23,884 subjects were investigated. All subjects were grouped

into four cohorts, homosexual, bisexual, heterosexual males, females. The

number of subjects in each of these cohorts were 3832, 1396, 10407, and 8250

respectively. The distribution of HIV positivity among demographic

characteristics and HIV risk factors for the subjects in each group were shown

in Table 7-1 and 7-2. All subjects were HIV antibody negative on date of last

HIV testing (entry of the cohort). However, 231(6.03%) homosexual males,

70(5.01 %) bisexual males, 44(0.42%) heterosexual males, and 32(0.39%)
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females HIV sero-converted to positive by the termination of observation (date

of current HIV test).

To describe the distribution of HIV sero-conversion times for each of the

cohorts, the observation duration (80 months) was equally divided into eight ten

month periods. The HIV sero-conversion survival rates were calculated for each

ten-months period, which later were summarized in cumulative HIV sero

conversion survival rate (also called sero-conversion survival function or sero

conversion survival curve) at beginning of each period. Figure 7-1 showed the

sero-conversion survival curve for each study cohort. The HIV sero-conversion

rate was highest among homosexual males. The 25% and median HIV sero

conversion time for homosexual males were 54.39 (95% c.1. =46.82-61.96) and

76.67 (95% CL =73.61-79.72) months. At the end of 80 months observation,

homosexual males only had 38.77% (95% C.I. =23.78-53.64%) chance of not

experiencing HIV sero-conversion. On the other hand, the subjects in

heterosexual male and female cohorts had much longer HIV sero-conversion

survival time than homosexual males. Over the 80 months of observation, only

44 heterosexual males and 32 females sero-converted from HIV negative to

positive. At the end of the last observation period, the cumulative avoidance of

HIV sero-conversion were 97.75% (95% c.1. = 96.24-99.26%) for heterosexual

males and 99.16% (95% CL = 98.79-99.53%) for females. In between, The

HIV sero-conversion rate in bisexual males was significantly higher than



Table 7-1. The Distribution of HIV positivity among Demographic Characteristics
by Sexual orientations

VARIABLES AND LEVELS IHOMOSEXUAL MALES I BISEXUAL MALES
#P/#T (%) #P/#T (%)

HETEROSEXUAL
MALES

#P/#T (%)

FEMALES
#P/#T (%)

AGE GROUP:

ORIENTAL
CAUCASIAN
BLACK
POLYNESIA
HISPANIC
OTHER
NR

YEAR OF CURRENT HIV
TESTING:
1986
1987
1988
1989
1990
1991
1992

13-19
20-29
30-39
40-49
49+
NR

RACE:

YEARS OLD
YEARS OLD
YEARS OLD
YEARS OLD
YEARS OLD

6/106(5.66) 4/ 36(11.1) 0/ 37(0.00) 0/ 15(0.00)
27/437(6.18) 14/189(7.41) 1/ 538(0.19) 1/ 374(0.27)
27/472(5.72) 7/163(4.29) 7/ 844(0.84) 0/ 606(0.00)
36/469(7.68) 8/177(4.52) 6/ 999(0.60) 7/ 656(1.07)
48/630(7.62) 9/198(4.55) 10/1677(0.60) 6/1170(0.51)
48/794(6.05) 17/296(5.74) 13/2569(0.51) 9/2029(0.44)
92/923(4.23) 11/337(3.26) 7/3743(0.19) 9/3400(0.26)

1/ 51(1.96) 0/ 24(0.00) 0/ 208(0.00) 0/ 411(0.00)
88/1270(6.93) 19/475(4.00) 15/3494(0.43) 19/2976(0.64)
85/1308 (6. 50) 32/529(6.05) 17/4168(0.41) 8/3066(0.26)
45/ 792(5.68) 11/231(4.76) 11/1960(0.56) 4/1505(0.27)
12/ 406(2.96) 8/135(5.93) 1/ 560(0.18) 1/ 281(0.36)
0/ 4(0.00) 0/ 2(0.00) 0/ 17(0.00) 0/ 11(0.00)

20/ 548(3.65) 9/233(3.86) 7/1599(0.44) 3/1435(0.21)
161/2628 (6.13) 50/897(5.50) 28/6382(0.44) 15/5365(0.28)
12/ 67(17.91) 2/ 36(5.56) 3/ 770(0.39) 3/ 252(1.19)
17/ 317(5.36) 3/131(2.29) 3/ 895(0.34) 5/ 680(0.74)
14/ 127(11.0) 3/55(5.45) 2/ 417(0.48) 3/ 242(1.23)
7/ 12R(5.47) 3/ 36(8.33) 1/ 318(0.31) 3/ 250(1.20)
0/ 16(0.00) 0/ 8(0.00) 0/ 26(0.00) 0/ 26(0.00)

(Continued in Next Page)
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Q\
hJ



Table 7-1. (Continued) The Distribution of HIV Positivity among Demographic
Characteristics

by Sexual orientations-
VARIABLES AND LEVELS HOMOSEXUAL MALES BISEXUAL MALES HETEROSEXUAL FEMALES

#P/#T (%) #P/#T (%) MALES #P/#T (%)
#P/#T (%)

LENGTH OF HAWAII
RESIDENCE:

56/ 572(9.79) 20/210(9.52) 8/1467(0.55) 1/]244(0.08)
< 1 YEAR 60/ 851(7.50) 15/271(5.54) 5/2108(0.24) 4/1685(0.24)
1-5 YEARS 115/2293(4.78) 35/915(2.73) 31/6832(0.45) 27/5321(0.51)
> 5 YEARS

LOCATION OF
RESIDENCE:

NON-URBAN OAHU 35/ 567(6.17) 7/261(2.68) 6/2036(0.29) 8/1624(0.49)
PRIMARY URBAN OAHU 162/2651(6.11) 44/830(5.30) 29/5742(0.51) 17/3967 (0.43)
HAWAII 15/ 205(7.32) 4/100(4.00) 4/1036(0.39) 1/1048 (0.10)
KAUAI 1/ 112(0.89) 6/ 40(10.0) 0/ 370(0.00) 1/ 305(0.33)
MAUl 10/ 221(4.52) 7/123(5.69) 1/ 849(0.12) 0/1135(0.00)
NR 8/ 75(10.7) 2/ 42(4.76) 4/ 374(1.07) 5/ 171(2.92)

TOTAL 231/3831(6.03) 70/1396(5.01) 44/10407(0.42) 32/8250(0.39)

0
w



Table 7-2. The Distribution of HIV positivity amonq HIV Risk Factors
bv Sexual OrientatO

VARIABLES AND LEVELS HOMOSEXUAL MALES BISEXUAL MALES HETEROSEXUAL HALES FEMALES

NO. OF HALE PARTNERS
IN LAST SIX MONTHS: (FEMALE PARTNERS)
0 13/ 263(4.94) ~2/188(6.38) 7/1268(0.55) 4/ 719(0.56)
1-2 111/1754(6.33) 40/691(5.79) 21/5577(0.38) 19/5286(0.36)
3·4 59/ 896(6.56) 8/229(3.49) 9/1929(0.47> 4/1301(0.31 )
5-6 14/ 262(5.34) 4/ 71(5.63) 0/ 443(0.00) 1/ 203(0.49)
6+ 33/ 609(5.42) 4/117(3.42) 2/ 647(0.31) 3/ 394(0.76)
NR 1/ 47(2.17) 2/100(2.00) 5/ 543(0.92) 1/ 347(0.29)

CONDOM USE:
ALIJAYS 63/1208( 5.22) 12/334(3.59) 12/127;~(0.94) 6/ 948(0.63)
SOMETIMES 76/1087(6.99) 29/496(5.85) 18//.623 (0.39) 11/3619(0.30)
NEVER 63/ 953(6.61) 12/349(3.44 ) 13/3980(0.33) 14/3274(0.44)
NR 29/ 583(4.97) 17/217(7.83) 1/ 524(0.19) 1/ 409(0.24)

HISTORY OF HEPATITIS B:
NO 180/3102(5.60) 52/1188(4.36) 37/9551(0.39) 29/7655(0.38)
YES 51/ 729(6.70) 18/ 208(8.65) 7/ 856(0.82) 3/ 595(0.50)

HISTORY OF SYPHILIS: 65/1306(5.00)
NO 197/3432(5.74) 5/ 90(5.56) 40/10167(0.39) 29/8123(0.36)
YES 34/399 (8.52) 4/ 240( 1.67> 3/ 127(2.36)

HISTORY OF GONORRHEA:
NO 161/2932(5.49) 57/1132(5.04) 33/8729(0.38) 25/7196(0.35)
YES 72/ 899(8.01) 13/ 264(4.92) 11/1678(0.66) 7/1054(0.66)

IV DRUG USE:
NO 211/3621(5.83) 57/1203(4.74) 20/8196(0.24) 22/7149(0.31)
YES 20/ 210(9.52) 13/ 193(6.74) 24/2211(1.10) 10/1101(0.91)

PROST ITUTE:
NO 224/3666(6.08) 70/1330(5.26) 44/10230(0.43) 25/7656(0.33)
YES 7/ 145(4.83) 0/ 66(0.00) 0/ 177(0.00) 7/594(1.18)

BLOOD REC.(78-85):
NO 226/3766(6.00) 68/1364(4.99) 42/10099(0.42) 28/7926(0.35)
YES 51 65(7.69) 21 32(6.25) 2/ 308(0.65) 41 324(1.23)

HET. PART. IN HIGH RISKS:
NO N/A N/A 26/7933(0.35) 19/6639(0.29)
YES 16/2474(0.65) 13/1611(0.81 )

(Continued in Next Page)
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Table 7-2. (continued) The Distribution of HIV Positivity among HIV Risk Factors

VARIABLES AND LEVELS HOHOSEXUAL MALES BISEXUAL MALES HETEROSEXUAL HALES FEMALES

HISTORY OF ALCOHOL USE:
NO 189/3062(6.17) 5111042(4.89) 23/n03(0.32) 19/6887(0.28)
YES 42/ 769(5.46) 19/ 354(5.37> 21/3204(0.66) 13/1363(0.95)

HISTORY OF LIVER DIS.:
NO 198/3364(5.89) 5711229(4.64) 32/9475(0.34) 30/7619(0.39)
YES 33/ 467(7.07> 13/ 167(7.78) 12/ 932(1.29) 2/ 631(0.32)

HISTORY OF r;GLOBULIN (78):
NO 227/3739(6.07> 70/1371 (5. 11) 44/10213(0.43) 31/8052(0.38)
YES 4/ 92(4.35) 0/ 25(0.00) 0/ 194(0.00) 1/ 198(0.51)

SEX OR NEEDLE SHARING PAR1~ER

REFERRAL:
NO 215/3527(6.10) 5711263(4.51 ) 43/10225(0.42) 31/8109(0.38)
YES 16/ 304(5.26) 13/ 133(9.77) 1/ 182(0.55) 1/ 141(0.71)

HIV POSITIVE PARTNER REF.:
NO 201/3538(5.68) 65/1358(4.79) 42/10348(0.41) 30/8151(0.37)
YES 30/ 293(10.2) 5/ 38(13.2) 2/ 59(3.39) 2/ 99(2.02)

EPIDEMIOLOGIST REFERRAL:
NO 230/3825(6.01) 7011393(5.03) 44110397(0.42) 32/8238(0.39)
YES 1/ 6( 16. 7> 0/ 3(0.00) 0/ 10(0.00) 0/ 12(0.00)

TOTAL 231/3831(6.03) ·70/1396(5.01) 44/10407(0.42) 32/8250(0.39)

Q\
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heterosexual males and females, but it was significantly lower than homosexual

males. The 25% HIV sero-conversion time for the bisexual male cohort was

78.37 (95% C.I.=67.88-88.86%) months. At the end of observation, the

cumulative avoidance of HIV sero-conversion was 73.25% (95% c.1. = 56.47

90.03%).

The effects of risk factors of HIV transmission and demographic

characteristics on HIV sero-conversion were also investigated. The Cox

proportional hazards stepwise regression analysis was used for this investigation.

The variables listed in Table 7-1 and 7-2 were tested. Only those variables that

passed maximum partial likelihood ratio test (p<0.05) were able to enter the Cox

model. The Cox multivariate analysis for all study subjects indicated that HIV

sero-conversion survival time was significantly shortened by homosexual or

bisexual behavior, sex with HIV positive partners, IV drug use, history of STDs,

etc. Among demographic variables, length of Hawaii residence, age between

20-29, Black and Hispanic, and current HIV testing in 1986 and 1987, etc.,

significantly contributed to HIV sero-conversion. In contrast, subjects who were

age over 50 years, resided in Maui island, and came HIV tested in 1990, 1991,

and 1992 had a longer HIV sera-conversion survival time (Table 7-3).

The Cox analysis for gay/bisexual males showed similar results in

analyses for all study subjects (Table 7-3), except that age between 20-29,

residence in Maui, and no use of condoms did not significantly affect HIV sero-
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conversion, but the Cox model added length of Hawaii residence longer than

five years, sometime use of condoms, and residence in the urban area of Oahu.

Analysis of the heterosexual male cohort showed that IV drug use, sex

with HIV positive partners, history of syphilis, history of liver disease, and

consist use of condom, etc. significantly decreased the HlV sero-conversion

survival time. Among demographic variables, only HIV test year in 1988 and

in 1992 were significantly related to HIV sero-conversion survival time.

Subjects who currently tested HIV in 1998 had a short sero-conversion survival

time and in 1992 had a long survival time.

Predominant HIV risk factors in the female cohort were quite different

from the male cohorts. They were history of syphilis, sex with HIV positive

partners, blood recipient in 1978-1985, sex with high risk heterosexual partners,

etc. Females who had the following demographic characteristics: age between

20-29, living in Hawaii longer than five years, Black, and current HIV test year

in 1989, etc. had significantly shorter HIV sero-conversion survival time.

The combination effect of HIV risk factors and demographic

characteristics on HIV seroconversion were estimated in each cohort. The

estimated survival functions (curves) for gay/bisexual males under different

combinations of effects were shown in Figure 7-2. If effects of all variables

which had been selected in the Cox model as contributing to HIV conversion

had been taken out and the effects of all variables which protected from HIV



Table 7-3. The Variables Selected in Cox Proportional Hazards Model
in Each Sexual orientation Cohort

All SUBJECTS GAY/BISEXUAL HALES HETEROSEXUAL HALES FEMALES
VARIABLES AND LEVELS l

ODDS RATIO (95X C.I.)l ODDS RATIO (95% C.I.) ODDS RATIO (95% C.I.) ODDS RATIO (95% C.I.)
YEAR OF CURRENT HIV TESTING:

3.74(1.75-7.97)::1986 3.28(1.67-6.45)::
1987 2.11(1.39-3.20) 2.08(1.41-3.08)

2.97(1.27-6.92)··1988
1989 3.65(1.56-8.56)·· .
1990 0.66(0.49-0.90):: 0.70(0.49-0.99):.
1991 0.56(0.41-0.75)•• 0.56(0.40-0.79) ••
1992 0.35(0.25-0.48) 0.42(0.29-0.61) 0.32(0.14-0.73)··

AGE GROUPS:
3.39(1.66-6_92)··20-29 YEARS 1.29(1.03-1.61):

50 + YEARS 0.60(0.39-0.94) 0;56(0.35-0.86)··

RACE:
BLACK 1.87(1.18-2.96):: 1.99(1.16-3.44): 3.46(1.03-11.61)·
HISPANIC 1.79(1.16-2_78) 1. 77( 1.08-2.92)

LENGTH OF HA~AII RESIDENCE:
1.51(1.19-1.94)" 1.44(1.04-1.98):<1 YEAR

>5 YEARS 0.74(0.56-0.97) 2.94(1.19-7.24)·
LOCATION OF RESIDENCE:

PRIMARY URBAN OAHU
0.53(0.33-0.86)"

1.35(1.05-1.72)·
HAUl

9.29(3.48-24_8)··NR
CONDOM USE:

ALWAYS 3.85(1.97-7.52)··
SOMETIHES 1.43(1.12-1.83)··
NEVER 0.61(0.40-0.92):
NR 0.74(0.59-0.94)

HISTORY OF SYPHILIS:
3.18(1.13-9.00)·

.
YES 4.48(1.33-15.1)

HISTORY OF ONE OR HaRE S1Ds':
1.47(1.18-1.82)·'YES 1.41(1.11-1.78)**

IV DRlJG USE: CORRELATED WITH OTHER
YES 2.21(1.67-2.91)·· 1.45(1.00-1.70)· 4.40(2.35-8.55)·· VARIABLES SEE

DISCUSSION

(continued in Next Page)
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Table 7-3. (continued) The Variables Selected in Cox Proportional Hazards Model
in Each Sexual Orientation Cohort

ALL SUBJECTS GAY/BISEXUAL MALES HETEROSEXUAL MALES FEMALES
VARIABLES AND LEVELS! COOS RATIO (95X C.I.)L COOS RATIO (95X C.I.) COOS RATIO (95X C.I.) COOS RATIO (95X C.I.)

BLOOD RECIPIENT (78-85):
3.22(1.11-9.35)·YES

HET. PART. IN HIGH RISKS:
N/A 4YES NIA 2.43(1.17-5.02)·

HISTORY OF ALCOHOL USE:
YES 2.90(1.40-6_02)··

HISTORY OF LIVER DISEASES:
2.21(1.09-4.49)·YES

HIV POSITIVE PARTNER REFERRAL:
2.36(1.67-3_34)·· 2.14(1.48-3.08)'· 11.84(2.82-49.77)"YES 9.40(2.19-40.36)'·

SEXUAL ORIENTATION:
15.74(11.90-20.81)"HOMOSEXUAL NIA NIA NIA

BISEXUAL ".44( 8.22-15.92)"
Note: 1. Only van abt es and eve t s selected In Cox model are mc tuoed In tlllS table.

2. 95X confidence interval
3. A new created variable from history of hepatitis B, syphilis, and gonorrhea.
4. NIA means variable is not tested in the Cox analysis.
• P~0.05, **. P<0.01.

--.)

o
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conversion had been kept in, the estimated chance of HIV conversion for a

gay/bisexual male was less than 10% after 80 months. However, if only effects

of my risk factors were included and demographic factors kept out, this chance

was 32%. Thus, the effects of demographic factors on HIV conversion were

stronger than HIV risk factors in gay/bisexual males and they could significantly

shorten the estimated HIV sere-conversion survival time (Figure 7-2). In

heterosexual males, HIV risks factors were more important than demographic

factors, because only current HIV test year in 1988 was selected in the Cox

model as a contributing demographic factor to HIV sero-conversion. If all

significant effects of HIV risk factors were include, after 54 months, the

estimated chance of HIV sero-conversion was 0 (Figure 7-3). However, in the

female cohort, both demographic factors and HIV risk factors almost were

equally strong for contributing to HIV sero-conversion. If either kind of factors

were included, the estimated HIV sero-conversion rates were about 50% at end

of 40 months (Figure 7-3).

7-4. Discussion

Several AIDS free-large homosexual male cohorts have been followed to

study the natural history of HIV_130-32.268. These studies attempt to elucidate the

historical spread of this virus in gay men. In addition, they try to identify the
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risk factors of HIV transmission. The HIV sero-conversion rates reported from

these cohorts were dramatically different. Dr. Hoover, et al. reported that

among several putative 1978 multicenter AIDS study (MACS) cohorts, the

seroconversion rates were from 28.6 to 57.8% at the beginning of 19903°. The

sero-conversion survival time in MACS cohorts was longer than in hepatitis B

cohorts from New York and San Francisco":".

The study reported here also observed the HIV sero-conversion survival

time in a retrospective cohort (HIV repeat testing cohort). This study finds that

the probability of sero-conversion is high for those homosexual males who

continuously keep their risk behavior after last HIV test. The 25% and 50%

HIV sero-conversion times are 54.4 and 76.7 months. The 25% HIV sero

conversion time is similar to the result from the putative 1978 MACS cohort,

New York hepatitis B, and San Francisco hepatitis B cohort30
-
32

• The 50% HIV

sero-conversion time is shorter than in the three cohorts. The reason could be

those three cohorts were started at 1978, and at that time, the prevalence of

HIV-I infection in the male homosexual population in the United States was

extremely low, but beginning to increase"?". However, the HIV seroconversion

rate reached its peak in middle 1980s. Thus, most subjects observed in this

Hawaii study had their last HIV antibody test after 1985. Therefore, the HIV

seroconversion time is shorter than those early homosexual cohorts. This study

also investigates the HIV sero-conversion survival time for bisexual males,
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whose HfV sero-conversion survival time is significantly longer than in

homosexual males (25% HIV sero-conversion time of 78.37 months for bisexual

males). The HIV seroconversion rates for heterosexual males and females were

found to be extremely low. Only 44 and 32 subjects H!V sero-converted among

10407 heterosexual males and 8250 females, with cumulative HIV non

conversion rates of 97.75% and 99.16% respectively. The study suggests that

both heterosexual males and females had very low risks of HIV infection in the

State of Hawaii between 1985 and 1992.

Many studies have discussed the risk factors of HIV transmission. Some

studies also indicate that both HIV risk factors and demographic characteristics

significantly affected the HIV seroconversion rate 30.32.222.268. As we know, HIV

risk factors and demographic factors may correlated each other, thus causing

sero-conversion rate to differ among populations. Therefore, stratified analysis

and multivariate analysis (such as multiple logistic regression analysis) were

used to identify the predominant effects of HIV risk factors and demographic

characteristics on HIV sero-conversion. This study used Cox proportional

hazards stepwise regression analysis to test effects of all risk factors and

demographic factors on HIV sero-conversion. We found that sexual orientation,

sex with HIV positive partners, IV drug use, history of STDs, etc. are

predominant risk factors for HIV infection. We also found that year of most

recent HIV CT, age, race, length of Hawaii residence, and location of residence
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are significantly effects HIV sero-conversion rates. Since the role played by

these HIV risk factors and demographic characteristics are quite different among

each of the cohort studied, detailed analysis were also performed for each

cohort.

The Cox analysis in gay/bisexual males found that since 1986, HIV sero

conversion rates as time went by, suggesting that HIV sero-conversion rates

peaked before 1986 in this cohort. This result is similar to findings from

MACS and other homosexual cohorts. Figure 7-5. shows estimated HIV sero

conversion curves by year of current HIV test. Since HIV risk factors and

demographic characteristics significantly affected the HIV sero-conversion

curves, the compared HIV sero-conversion curves for each testing year was

constructed under the same effects of HIV risk and demographic condition.

There were two different effect patterns of HIV risk and demographic factors in

the comparisons:

(I) Pattern one was held the effects of all important HIV risk and

demographic factors which contributed to HIV seroconversion, in present

condition and held the effect of all significant factors which protected subjects

from HIV seroconversion in absent condition. In this case, the pattern was

assumed that the effects of sex with HIV positive partners, IV drug use,

sometimes use of condoms, history of STDs, Black, Hispanic, length of

residence in Hawaii less than one year, and residence in primary urban are
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present in estimation. Also, the pattern was assumed that the effects of age

older than 50 and length of residence in Hawaii longer than five years are

absent (Figure 7-5A).

(2) In contrast, pattern two was held the effects of all important HIV risk

and demographic factors which contributed to mv seroconversion, in absent

condition and held the effect of all significant factors which protected subjects

from HIV seroconversion in present condition (Figure 7-5b).

Here, that the effects of HIV risk and demographic factors are absent

does not mean that these variables are taken out from estimation model. It is

mean that the influence of these variables on HIV seroconversion are assumed

abused. The purpose of this analysis is to show how strong of one or several

factors influence on estimated HIV sero-conversion curves.

In this study, since the effects from all significant confounding factors

were controlled, the differences among estimated survival curves are only

caused by year of HIV current test. The estimated HIV sero-conversion rate in

1986 are much higher than 1992, which has lowest conversion rate. Because of

estimated HIV sero-conversion rates for 1988 and 1989 were considered as

control, the curves are not shown in Figure 7-5. However, the HIV sero

conversion curves for 1989 and 1989 should faster than curve for 1990 and

slower than curve for 1987.

This analysis also found that gay/bisexual males who resided in the State
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of Hawaii less than one year have significantly high HIV sero-conversion rates,

but this rate is significantly low for those in Hawaii more than five years. This

result suggests that high risk subjects were migrating to the State of Hawaii

from other high level epidemic areas. Residence in the primary urban area of

Oahu island also showed a significant effect on HIV infection in gay/bisexual

males. It may due to different life styles among gay/bisexual males in urban

area and other areas or islands. As expected, Black and Hispanic gay/bisexual

males have a significantly high HIV sero-conversion rates, which is true in

many States in U.S.A.

Similar analyses among heterosexual males indicate that demographic

characteristics are not important effects on HIV sero-conversion. The trend of

time period HIV sere-conversion is not clear either. The analysis only shows

that subjects who tested HIV in 1988 had a significantly high conversion rate

and in 1992 had a significantly low rate. We found that predominant risk

factors for heterosexual males are IV drug use, sex with HIV positive partners,

and history of syphilis and liver diseases.

In females, the effects of risk factors on HIV sero-conversion found from

Cox analysis were somewhat different from male subjects. Among females,

having sex with HIV positive partners is a predominant risk factor, along with a

history of syphilis, sex with high risk partners, blood recipient between 1978

and 1985, alcohol use, etc. Except alcohol use, other factors are well known
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risk for HIV transmission in female. The alcohol use found in this study can be

an indicator of risky life style, instead of directly affecting of HIV infection. IV

drug use is not selected in the Cox regression model for females, even though

univariate analysis find it was significantly related to HfV infection. This is a

unusual result because IV drug use is a predominant risk factor for females in

U.S.A29
• Most female HIV positive subjects are directly or indirectly (through

their IV drug use partners) related to IV drug use. The possible explanation is

that IV drug use is highly correlated with one or several risk factors. When

these correlated risk factors are selected into the Cox regression model, IV drug

use is stopped by the model. Sex with high risk partners is one of the

correlated variables. When this variable is artificially removed from the Cox

model, the IV drug use is able to be selected into model with an odds ratio of

2.77(P<0.05). Other variables stay in the model the same as before with only

minor changes of coefficient values. The highest HIV sero-conversion rate is

found in female subjects whose current HIV test was in 1989. Comparing with

other races, black females have high HIV infection rate. Age between 20-29

years old is also a important variable contributing to HIV sero-conversion.

Contrary to gay/bisexual males, females living in the State of Hawaii more than

five years have higher chances of sero-conversion to HIV positive. Are local

females in Hawaii infected by migrating males or IV drug users or high risk

tourists?
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This study found an unexpected result for condom use in both

gay/bisexual males and heterosexual males. Subjects who always use condom

have a higher chance to be infected by HIV. Two explanations are:

(1) subjects who are at high risk of HIV infection use

condoms more often than those low risk subjects.

(2) condom failure during sexual intercourse34
,26s -267.

This study suggest that subjects at very high risk, such as those having sex with

known HIV positive partners should be aware that condoms may not provide

them a complete protection. The level of protection by condom use is not better

than the widely publicized 10% annual condom failure rate for pregnancy. This

condom failure rate can be higher in gay/bisexual males".

The number of sexual partners reported dose not relate to HIV

seroconversion in this study. This result is different from other published

studies. Subjects in this study may have lowered their risk for HIV infection

after initial HIV testing, such as reducing the number of sexual partners. In

addition, this study only recorded a subject's number of sexual partners in the

last six months, which dose not fully represent the entire sex history of the

subjects. Another reason is that the HIV seroprevalence rate in the State of

Hawaii is low, so that, the kind of sexual partner may be more important than

how many of sexual partners they have.
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This study also found that mv sero-conversion rates would be

considerably increased if several risk factors and demographic factors worked

together. These results may help us to explain why some gay/bisexual males

have long HIV sero-conversion survival times and some not. Subjects who have

multiple risk factors are in great danger being infected by HIV.

In a "prospective" cohort study, collecting the information on risk factors

of study subjects is done at the beginning of the study on subjects without the

disease, and then identifying new cases of disease from that time on. However,

in this "historical cohort" study information on exposure is taken at end of

observation and new case identification is also at end of observation for each

subjects. This is possible only when adequate surveillance is done and results

are uniformly recorded at the time of examination. Two major biases may be

introduced in such a study. One is exposure bias. Subjects in this study may

change their behavior to lower risk of HIV infection, such as reducing number

of sexual partners and using condoms more frequently. However, most

information taken from subjects in this study are not changeable. Some

information may have minor changes over time, but still can be used to measure

risk of HIV infection, such as IV drug use, condom use, number of sexual

partners in the last six months, etc. Therefore, the exposure information taken

at the end of observation still can represent most risk factors for this cohort.

Not all subjects were tested periodically tested for HIV status, which may
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introduce the second bias, delay of HIV sero-conversion diagnosis. The result

of this bias could cause some prolongation of HIV sero-conversion survival

time. However, the main purpose of this study was to identify the predominant

risk factors of HIV infection and observe the effects of demographic variables

on HIV sero-conversion. We are more interested in shape of HIV sero

conversion survival curve and relative survival times among different HIV risk

status, instead of looking at absolute and exact HIV sero-conversion times for

each individual or a special group subjects. Therefore, delay of HIV sero

conversion diagnosis will not significantly affects the results for this purpose.

One other hand, using this kind of retrospective cohort, study has saved a great

deal of time, money, and man power.

In summary, this study observed the HIV sero-conversion survival time in

homosexual, bisexual, heterosexual, and female retrospective cohorts. We find

that sero-conversion survival curves are significantly different among sexual

orientations. This study also finds that some risk factors predominantly

contribute to HIV infection. However, the roles played by each risk factor are

quite different among the cohorts. Some demographic characteristics are also

shown important effects on HIV sero-conversion. In addition, this study

suggests that HIV sero-conversion rates are decreasing in the State of Hawaii

after 1986.
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Chapter 8

ESTIMATION OF TOTAL NUMBER OF HIV INFECTED PEOPLE

IN THE STATE OF HAWAII

8-1. Introduction

Up to December of 1992, a total of 936 AIDS cases have been reported

in the State of Hawaii. The AIDS cases will continuously increase for several

years. However, the AIDS incidence curves do not necessarily reflect current

trends in the spread of HIV infection because there is a long and variable

incubation period between the dates of infection and the dates of clinical AIDS

is diagnosed. The median incubation period has been reported to be >8 years.

To understand HIV/AIDS epidemic, one must understand the disease process as

well as how individuals behave in the large community. The chance that an

uninfected (susceptible) individual will become infected depends on the

prevalence of infected individuals, infectiousness of infected individuals, types

of sexual behaviors, and other behaviors that expose the susceptible individual

to HIV infection. Therefore, it is important to estimate the total of HIV infected

people as well as total number of population at risk of infection.

Knowledge of current HIV seroprevalence provides a useful and direct
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means for understanding HIV epidemic. Several population segments are now

routinely screened for HIV infection in the State of Hawaii. The largest

segments include civilian applicants for the military service, sample from

sentinel hospital patients, and childbearing mothers. In addition, several clinic

surveys (STD, DTC, FPC, and TB) and special HIV seroprevalence studies

(HIV CT service, Laboratory HIV test report, Prisoner, etc.) have opened

several "windows of opportunity". Through these "windows of opportunity",

one can take look at the HIV/AIDS epidemic in various population in the State

of Hawaii.

Study of sexual behavior in random general population in Europe and

United States269-272 has provided necessary information to estimate size of the

gay/bisexual group in a general population, which is one major problem to

estimate total number of HIV positive in gay/bisexual male population.

Based on all above available information, this study has estimated the

total number of HIV infected people in the State of Hawaii.

8·2. Materials and Methods

This estimate is based on 1990 Hawaii population census data, proportion

of estimated gay/bisexual male in general population, and information from HIV

seroprevalence survey data. The procedures of the estimation are listed below.
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1. Based on the 1990 Hawaii population census data and information

from sexual behavior survey in general population, the total gay/bisexual

population in the State of Hawaii was estimated.

2. Using HIV prevalence rate among gay/bisexual in STD clinic survey

and in Hl V CT service, the number of positive among gay/bisexual males were

estimated.

3. Using information from civilian applicants for the military service,

childbearing women, clients of family planning clinic (FPC), the number of HIV

positive in population at lower risk of HIV infection were estimated.

4. Assuming all high risk heterosexual males and females were tested in

anyone of the seroprevalence surveys, which provided for high risk population.

Therefore, any non-gay/bisexual HIV positives tested in these surveys were used

to estimated total number of HIV positive for heterosexual males and females at

high risk of HIV infection.

5. By adding numbers of HIV positive in each group above, the estimate

of total number of HIV positive subjects in the State of Hawaii was obtained.
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8-3. Results

8-3-1. Estimation of HIV Infection among Gay/bisexual Males

Homosexual and bisexual behaviors in random sample of a general

population were first scientifically described by Dr. Kinsey in 1947. Based on

both psychologic reactions and overt experience of the studied subjects, Dr.

kinsey developed heterosexual-homosexual rating scale (Kinsey's scale) (Figure

8-1)272. Using this scale, he indicated that about 14.2% single White males were

bisexual (equally heterosexual and homosexual or predominantly homosexual,

scale 3-5) and exclusively homosexual (scale 6) in 1947s. Currently, two major

studies on human sexual behavior in the random sample of general population

had been done in both France and England269.270. The report from France

research group indicated that at least one occurrence of homosexual intercourse

was 4.1% for all males age between 18-69. The report from England showed

that 4.6% males in Greater London area had a homosexual partner in past five

years. The proportions of homosexual male in general population in Europe

were reported to be consistent with those from recent studies in United States?".

Using these data, the gay/bisexual males population in the State of Hawaii were

estimated. A total estimated gay/bisexual males are 21,611 if Dr. Kinsey's
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o r z ! 4· 5 6
RATINGS

Figure 161. Heterosexual-homosexual rating scale

Based on both psychologic reactions and overt experience, individuals rate as follows:

o. Exclusively heterosexual with no homosexual
1. Predominantly heterosexual, only incidentally homosexual
2. Predominantly heterosexual, but more than incidentally homosexual
3. Equally heterosexual and homosexual
4. Predominantly homosexual, but more than incidentally heterosexual
s. Predominantly homosexual, but incidentally heterosexual
6. Exclusively homosexual

Figure 8-1. Heterosexual-Homosexual Rating Scale (Kinsey's Scale)
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gay/bisexual rate was used (Table 8-1 and 8-3) or 17,574 if Great London's

homosexual rate was used (Table 8-2 and 8-4).

HIV seroprevalence survey in STD clinic provides estimate HIV positives

in high risk population. This survey includes all new STD clients who visit the

Diamond Head Health Center (DHHC), which is the only one STD clinic in

Honolulu, Hawaii. Since 1988, a total of 1724 gay/bisexual males have been

tested in the survey and 417 (24.19%) were HIV positive. Based on this rate,

the total estimated number of HIV positive gay/bisexual males in the state of

Hawaii was 5,226 if Dr. Kinsey's gay/bisexual rate were used (Table 8-1). If

using Great London's homosexual/bisexual rate, the total estimated number of

HIV positive gay/bisexual males was about 4,251 (Table 8-2). Since STD clinic

survey is only available in Oahu island, the seroprevalence information obtained

from this survey may have a better representation for gay/bisexual on this island

than on others. Therefore, estimation was carried out for Oahu island. The

estimated number of HIV positive gay/bisexual males on Oahu island was about

4,090 for using Kinsey's gay/bisexual rate or 3,269 for using Great London's

gay.bisexual rate.

The estimation of total number of HIV positives in gay/bisexual males

was also performed by using HIV Counseling and Testing (HIV CT) service

data. In the State of Hawaii, HIV CT sites were implemented in May of 1985.

------



191

Table 8-1. Estimation of Number of HIV positive Persons in
Gay/Bisexual Males on Oahu Island and statewide,

using Kinsey's Gay/bisexual Data and
Information of GaY/Bisexual Data from STD Blinded Survey

ITEMS OAHU TOTAL

NUMBER OF 119077 152188
SINGLE MALES

KINSEY'S GAY/
BISEXUAL MALE 14.2% 14.2%
RATE

ESTIMATED NUMBER OF 16909 21611
GAY/BISEXUAL
MALES

HIV POSITIVE RATE 417/1724 417/1724
IN STD BLINDED (24.19) (24.19)
SURVEY

NUMBER OF ESTIMATED 4090 5226
HIV POSITIVE

Table 8-2. Estimation of Number of HIV positive Persons in
Gay/Bisexual Males on Oahu Island and statewide,

using Greater London Gay/bisexual Data and
Information of Gay/Bisexual Data from in STD Blinded survey

ITEMS OAHU TOTAL

NUMBER OF MALES AGE
BETWEEN 15 - 64 293768 382045

GREATER LONDON GAY/
BISEXUAL MALES 4.6% 4.6%
RATE

ESTIMATED NUMBER OF 13513 17574
GAY/BISEXUAL MALES

HIV POSITIVE RATE 417/1724 417/1724
IN STD BLINDED SURVEY (24.19) (24.19)

NUMBER OF ESTIMATED
HIV POSITIVE 3269 4251
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Table 8-3. Estimation of Number of HIV positive Persons in
Gay/Bisexual Ma16S on Each Island and Statewide,

usinq Kinsey's Gay/bisexual.Data
and Information of First Time Gay/Bisexual Visitors

in HIV Counselinq and Testinq Sites

ITEMS HAWAII OAHU KAUAI MAUl TOTAL

NUMBER OF 13943 119077 6004 13139 152188
SINGLE MALES

KINSEY'S G/B 14.2% 14.2% 14.2% 14.2% 14.2%
Ml~LE RATE

ESTIMATED G/B 1979 16909 852 1866 21611
MALES

HIV POS. RATE 44/235 542/2939 29/119 45/239 660/3532
FROM HIV CT. (18.72) (18.44) (24.37) (18.83) (18.69)

NUMBER OF
ESTIMATED 370 3118 208 351 4039
POSITIVE

Table 8-4. Estimation ot Number of HIV positive Persons
in Gay/Bisexual Males on Each Island and statewide,

Usinq Greater London Gay/bisexual Data
and Information of First Time Gay/Bisexual Visitors

. i . i1n HIV Counsel ncr and Test1nq S tes

ITEMS HAWAII OAHU KAUAI MAUl TOTAL

NO. OF MALES
AGE BETWEEN 37970 293768 16299 33955 382045
15 - 64

GT. LONDON
G/B MALE 4.6% 4.6% 4.6% 4.6% 4.6%
RATE

ESTIMATED G/B 1747 13513 749 1562 17574
MALES

HIV POS. RATE 44/235 542/2939 29/119 45/239 660/3532
FROM HIV CT. (18.72) (18.44) (24.37) (18.83) (18.69)

NUMBER OF
ESTIMATED 327 2492 183 294 3285
POSITIVE
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The HIV CT sites are distributed on Oahu island as well as on the neighbor

islands of Hawaii, Maui, Kauai, and Molokai. As reported in December of

1992, a total of 3,532 first time gay/bisexual male visitors of HIV CT sites have

been tested. Among them, 18.69% (660) were HlV positive. The HIV positive

rate for each island was similar except for island of Kauai, where mv positive

rate (24.37) was higher than on other islands. Based on the statewide HIV

positive rate as well as HIV positive rate for each island in HIV CT service, the

number of HIV positive gay/bisexual males was estimated for statewide and

each island. When Kinsey's rate was used, the estimated statewide HIV

positive gay/bisexual males was 4039. The estimated number for island of

Hawaii, Oahu, Kauai, and Maui were 370, 3118, 208, and 351 respectively

(Table 8-3). However, when Greater London's rate was used, the estimated

number of HIV positive gay/bisexual was smaller because estimated total of

gay/bisexual population was smaller than when Kinsey's rate was used. The

estimated numbers were 327, 2492, 183, and 294 for island of Hawaii, Oahu,

Kauai, and Maui respectively. OveraII, statewide estimate was 3285(Table 8-4).

8-3-2. Estimation of HIV Infection among Heterosexual Males

at High Risk of HIV Infection

Since 1988, the State of Hawaii have carried on several HIV
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seroprevalence surveys. Some of them are designed for population at higher

risk of HIV infection. These high risk population are clients in STD clinic, TB

clinic, and Drug treatment center (DTC), prisoners, samples from medical

examiner, clients of HIV CT shes, and Patients who request HIV testing in

hospitals and private clinics. Between 1988 and 1992, a total of 50,238

heterosexual males have been tested for antibodies to HIV in these population

on Oahu island. This number was 19.26% of total males aged between 15 and

54 years old on Oahu island (260,817).

For this estimation, it was assumed that all heterosexual males who were

at high risk of HIV infection had been tested in anyone of these surveys, and

each of these surveys covered different populations at risk with no repeat test.

Based on the information, the total number of HIV positive subjects among

heterosexual males at high risk of HIV infection was 437 for Oahu island (Table

8-5). Since most blinded surveys were not available on neighbor islands, it was

not possible to estimate statewide total number of HIV positives among high

HIV risk heterosexual males by using the same method. However, one

alternative method was used to estimate statewide HIV positive among high risk

heterosexual males. HIV CT service has been provided for neighbor island

since 1985. The HIV positive rate among high risk heterosexual males on

neighbor islands was 0.65% (48/7,390), which was less than on Oahu island

(0.76%, 164/21383). The HIV positive rate on neighbor islands was 85.52% of
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that on Oahu. In addition, according to 1990 census, islands of Oahu contains

75.55% of state male population or 77.09% of total males aged between 15-54

years old. Using these available information, the total statewide number of HfV

positives among high risk heterosexual males was estimated. The formula for

this estimation was (437 X 0.2291 /0.7709 X 0.8552 + 437), where 0.2291 and

0.7709 are proportion of male population aged between 15-54 years old on

neighbor islands and on Oahu respectively. The total estimated number of

positive for statewide high risk heterosexual males was 548.

8-3-3. Estimation of HIV Infection among High Risk Females

The same method as used in high risk heterosexual males was utilized to

estimate the number of HIV positive among high risk females in the State of

Hawaii. Table 8-6 shows the number of tested and number of positive for high

risk female population on Oahu island. A total of 4 1,207 females who were

considered at higher risk of HIV infection had been tested. The number was

17.26% of total female aged between 15-54 years old on Oahu island. Among

tested subjects, 155 were HIV positives. The total statewide estimated number

for high risk females was 178. The formula for this estimation was (155 X

0.2369/0.7631 X 0.4694 + 155), where 0.2369 and 0.7631 were proportion of
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Table a-s. Estimation of Number of HIV positive Persons
. H' h i k H t 1 M 1 ~ - 11n 1ql R s e erosexua a es on Os"... ~s and

SURVEYS OAHU

HIV COUNSELING AND 164/21383
TESTING

STD BLINDED 102/11081

TB 9/1392

PRISON 39/3434

MEDICAL EXAMINER 15/1077

IV DRUG USE 22/1016

HIV LAB , 86/10855
(estimated)

TOTAL 437/50238
Note: 1. Number of Est~mated HIV Pos i t.Lve subj ect.s an

HIV Laboratory Reporting is Based on HIV CT and STD
Blinded Studies.

Table 8-6. Estimation of Number of HIV positive Persons
1n H1qh R1Sk Females on Oahu Island

SURVEYS OAHU

HIV COUNSELING AND 90/18284
TESTING

STD BLINDED 26/7441

TB 4/1237

WAIKIKI HEALTH CENTER 1/698

MEDICAL EXAMINER 1/390

IV DRUG USE 3/361

HIV LAB 30/12796

TOTAL 155/41207
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female population aged between 15-54 years old on neighbor islands and on

Oahu respectively. HIV positive rate on neighbor islands was 46.94% of that on

Oahu.

8-3-4. Estimation of HIV Infection among Heterosexual Males at Low Risk

for HIV Infection

The estimation of HIV infection among heterosexual males at low risk

for HIV infection was based on military applicant HIV testing information.

Between 1985 and 1992, a total of 13,548 males has been tested for HIV in

military applicant study. Among them, I3 (0.096%) were HIV positive. By

using this figure, the estimated number of HIV positive statewide was between

325 to 367 (Table 8-7). The estimated HIV positives in low risk heterosexual

for each island are also listed in table 8-7. The estimate of HIV positives based

on the male population aged between 15-64 years old were 36, 282, 16, and 32

for islands of Hawaii, Oahu, Kauai, and Maui respectively.

8-3-5. Estimation of HIV Infection among Female at Low Risk for "IV

Infection

Clients in family planning clinic (FPC), Childbearing women, female



198

military service applicants were considered as the sample of female population

at low risk of HIV infection. Using mv seroprevalence from these studies, the

total number of HIV positives were estimated for low risk female population. A

total of 53,534 newborns have been tested for antibodies to HIV over five years

(1988-1992) in the State of Hawaii. Among them, 14 were Hlv positives.

During the same time period, a total of 10,542 new clients in FPC were also

tested for HIV antibody and 5 were HIV positives. In addition, out of 2,605

female military applicants, only one was HIV positive. All these three surveys

had similar HIV seroprevalence rates (0.03%). Based on this rate, the estimated

number of HIV positives in low risk female population was 109 (Table 8-8).

8-4. Discussion

Three major methods have been used to describe and project course of

AIDS epidemic: (a) empirical extrapolation, (b) the method of "back

calculation," and (c) projection based on compartmental models. Extrapolation,

which requires only data on AIDS incidence, is based on an assumed functional

form and on the supposition that previous trends will continue273.276. The

method of back calculation incorporates both information on previous AIDS

incidence and knowledge about the incubation period distribution. This method

provided some evidence of how many infections occurred during previous time
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Table 8-7. Estimation of Number of HIV Positiv= Persons
in Low Risk Heterosexual Males for Each Island and Statewide

ITEMS HAWAII OAHU KAUAI MAUI TOTAL

MILITARY 13/13548
APPLICANTS (0.096)

NO. OF 32907 260817 14333 30218 338307
POPULATION

(15-54)

NO. EST. 32 250 14 29 325
HIV POSITIVE

NO. OF 37970 293768 16299 33955 382045
POPULATION

(15-64)

NO. EST. 36 282 16 33 367
HIV POSITIVE

Table 8-8. Estimation of Number of HIV positive Persons
in Low RiSk Females on Each Island and statewide

ITEMS HAWAII OAHU KAUAI MAUI TOTAL

NEW BORN 3/4748 7/31787 1/2624 2/5086 14/5353
(0.06) (0.02) (0.04) (0.04) 4

(0.03)

MILITARY 1/2253 1/2605
APPLICANTS (0.04) (0.04)

FPC SURVEY 5/9860 5/10542
(0.05) (0.05)

AVERAGE POSe 0.06 0.03 0.04 0.04 0.03
RATE

NO. OF 26375 197521 11319 23065 258285
POPULATION

(15-44)

NO. EST. 17 58 4 9 77
HIV POSITIVE

NO. OF 37802 276951 16112 32255 363153
POPULATION

(15-64 )

NO. EST. 24 82 6 ·13 109
HIV POSITIVE

. ------------ -----------
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intervals. However, this information may not be precise, particularly for the

recent past277
-
279

• Compartmental models can be used tv project future

prevalence of infection as well as future AIDS incidence. However, these

methods are very dependent on assumptions, such as initial numbers of

individuals infected, rates of transmission, changes in high-risk behaviors over

time, etc. 280-285 Thus, compartmental method do not currently provide a practical

tool to describe and project the HIV/AIDS epidemic. Although these three

statistical modeling methods are important for projecting course of AIDS

syndrome epidemic, they provide a little help on describing current HIV

infection epidemic. From epidemiologist point of view, the description of

current HIV spread in a population is much more important than number of

AIDS cases. Fully understanding HIV infection epidemic is necessary for any

prevention efforts. Knowledge of current HIV seroprevalence would provide a

useful and direct means for describing current HIV infection epidemic and

predicting future AIDS incidence. In United States, a large number of HIV

seroprevalence studies have been performed with widely varying study designs

and criteria for including and excluding subjects20o
-
212

• A large umber of surveys

have focused on infection rates in high-risk groups: gay/bisexual males, IV drug

users, heterosexual males at higher risk of HIV infection, etc. In addition a

number of population studies have routinely screened several large population

segments, such as civilian applicants for the military service, childbearing
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women, etc. By using the information from these mv seroprevalence studies,

one can understand the current status of HIV/AIDS epidemic in the U.S.A. as

well as in a local area and can predict future epidemic nationally and locally.

Using HIV seroprevalence survey data to describe and project the

mY/AIDS epidemic will face two major issues. First, most of these surveys

may not use an unbiased sample of risk group member. For example, studies

performed at STD clinic may have an over-representation of more sexually

active individuals. Second, the size of population at high risk of HIV infection

such as gay/bisexual male group, is very uncertain. However, above issues can

be solved partially or completely by combining various available resources of

HIV seroprevalence studies and estimating total high risk population.

Knowledge based on solid data of the distribution of different forms of

sexual behavior in necessary to describing and projecting HIV/AIDS epidemic.

The Kinsey study has provided the best data we have on sexual behavior. No

study since Kinsey's has covered the same breadth of sexual behaviors, large

number of male and female subjects, amount of care in trying to form a

representative sample from fairly educated volunteers, and follow-up for

memory and truthfulness. The Kinsey data is presented as baseline information

against which later surveys can be compared. Kinsey, in his survey of over

5,000 males, found that 10% were more or less exclusively homosexual for at

~7~least three years between the ages of 16 and 55.- - Four percent were



202

exclusively homosexual throughout their lives. Dr. Kinsey also indicated more

than 14% of White single males are at scale of equal homosexual and

heterosexual behavior (scale 3), predominant homosexual behavior (scale 4-5),

and exclusively homosexual behavior (scale 6)272. If we can assume that

Kinsey's percentages remain constant over time and the sexual behavior are

similar between the population studied by Kinsey and Hawaii population,

approximately 21,600 males in the State of Hawaii exhibit some combination of

heterosexual and homosexual behavior.

Recently, two major sexual behavior studies have been done in large

random sample of general population269.270
• One massive telephone survey of

sexual lifestyles in France has studied 20,022 subjects who randomly selected

from general population. The study indicated that the proportion of subjects

reporting at least one occurrence of intercourse with a person of the same sex

during their lifetime was 4.1% for men. The sexual behavior survey in Britain

showed that overall, 6.1% of men reported any homosexual experience; 3.6%

reported ever having a homosexual partner and 1.4% reported a partner in the

past 5 years. In addition, this survey indicates that proportion of homosex ual in

urban area was high. In Greater London area, 4.6% of men reported having at

least homosexual partners in past 5 years. The result found from sexual

behavior survey in Europe are similar to some studies done in the United

States269-27 1
, These studies also showed about 4% gay/bisexual males in general
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adult male population. Based on the homosexual rate in Greater London, this

study estimates that a total 17,574 males are gay/bisexuals in the State of

Hawaii. This number is significantly less than the number estimated by using

Kinsey's gay/bisexual rate (21,611). The difference is about 4000.

Another consideration is that all above gay/bisexual rate come from

studies in general male population of Europe and Mainland U.S.A .. The

gay/bisexual rate in adult males from Asian and Pacific Islander category in the

Hawaii may be different. Therefore, it is necessary to know the gay/bisexual

rate in the State of Hawaii population to get better estimation.

Based on the different gay/bisexual rate from various population base

studies and HIV positive rate from STO clinic survey and from HIV CT service

study, the estimates of total HIV positive gay/bisexual males are from 3285 to

5526 in this study. Since clients in STD clients usually have an over

representation of more sexually active individuals, the HIV positive rate in STD

clinic patients may be higher than general gay/bisexual population. Therefore,

the number estimated based on STD clinic data could be considered as up limit.

The HIV positive rate among gay/bisexual males who were first time visitors to

HIV CT sites was lower than that among STD patients. This rate may be closer

to the HIV positive rate in general gay/bisexual population in the State of

Hawaii. If it is true, the estimated total HIV positive gay/bisexual males is

between 3285 and 4039.
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Two assumptions were used for estimating total HIV positive number in

high risk heterosexual males and females. One assumption was based on the

fact of 20% of total adult population in the State of Hawaii have been tested for

mv antibody. It is believed that this 20% population should include vast

majority of subjects who are at high risk of HIV infection. Another assumption

was based on all the HIV seroprevalence surveys in the State of Hawaii were

designed for various population, which were not overlapping each other.

Therefore, the chances of one HIV positive high risk heterosexual male or

female tested in one survey and also tested in other is very small.

The estimation for population at low risk of HIV infection was not made

by using HIV positive rate from blood donors. The reason was that HIV

positive rate in blood donors might underestimate the HIV prevalence rate in

general population in the Hawaii (see chapter two for detail). However, military

service applicants, childbearing women, FPC clients may have better

representation for general low risk population than any other samples.

In Summary, by combining all available HIV seroprevalence data

sources, information of sexual behavior in general population, and population

information from census, this study estimates the total number of HIV positive

in the State of Hawaii is about 4500 to 6400.
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Chapter 9

CONCLUSION

The situation of HIV/AIDS epidemic in the State of Hawaii has been

comprehensively and systematically described in this study. Based on the

information from almost all available HIV seroprevalence surveys and special

studies on the HIV infection, the following points can be summarized from this

investigation.

1. The overall HIV seroprevalence rate after 1988 has been significantly

decreased. However, the declines in the HIV infection rate is different in

various populations at risk. Seroprevalence rates in gay/bisexual males have

evidently decreased. The HIV positive rates among heterosexual males and

females have not been significantly reduced. The HIV seroprevalence rate

among IVDUs may have been slightly increased.

2. Homosexual behavior, sex with an HIV positive partner, IV drug use,

sex with high risk heterosexual partners, history of STDs, prostitution, etc. are

predominant risk factors for HIV infection.

3. Among female, the HIV seroprevalence rates are high among those

who are at high risks of HIV infection, such as prostitution and IV drug use.

However, the majority of HIV positive females come from those females who
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have reported no high risk factors for the HIV infection. These results suggest

that the general female population in Hawaii is in the risk for HfV infection.

4. Over five million tourists come to Hawaii annually for short and long

visit. Many of these visitors come from areas of high prevalence of HIV. The

tourist industry along with the sex industry has influenced the transmission of

mv in the state of Hawaii. The migration of males and females with high risk

of HIV infection will continue to influence the local HIV epidemic in the

further years. It will continuously be a major challenge for the Hawaii in the

intervention of HIV transmission.

5. Strong association between sero-markers of HBV, syphilis, and HSV

and HIV infection suggests that prevention, accurate diagnosis, and therapy of

STDs may reduce the sexual transmission of HIV.

6. The repeat visitors at CT sites in the State of Hawaii have a

significantly lower HIV positive rate than those first time visitors. This

indicates that HIV/AIDS education in the community and counselling in HIV

CT sites have an important effect on reducing of the HIV transmission.

7. It is estimated that there are currently 4500 to 6400 HIV infected

people in the State of Hawaii. This estimation indicates that incidence of AIDS

will continue to rise in the 1990s in the State of Hawaii.

8. In the 1990s, the major challenge for HIV/AIDS intervention in

Hawaii is slowing the continuous spread of HIV infection in both low and high



risk populations by preventive education as well as providing treatment and

medical care for increasing AIDS cases.

207
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