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Abstract

Objectives: HIV/AIDS remains a leading cause of illness and death in the U.S. At the end of 2004, of the 1.0 to 1.2 million people living with HIV in the U.S., 25% were unaware of their infection and therefore likely to have transmitted it unknowingly. Accordingly, the purpose of this study was to determine whether HIV diagnosis influences engagement in risky sexual behavior.  

Methods: A cross sectional survey of 1,206 clients attending any of 13 agencies in Kentucky in the summer of 2007 was conducted yielding a response rate of 60.3%. The analytic sample (n=891) was comprised of a) HIV negative clients and b) those positive for at least 3 years (to ensure that HIV status preceded self reported risky sexual behaviors in the past 2 years). Data were analyzed using SPSS 15.0, and variables reaching significance at the bivariate level were entered into logistic regression models.

 Results: Of those who were HIV negative, 71.7% reported having multiple sex partners. Also, of those who were HIV negative, 74.8% reported engaging in unsafe oral sex, 82.2% in vaginal-penile sex, and 65.4% in unsafe anal sex. Compared to those believing they were HIV negative, participants who reported being HIV positive were significantly less likely to have multiple sex partners (AOR= 0.45; 95% CI, 0.31-0.66), engage in unsafe oral sex (AOR= 0.27; 95% CI, 0.18-0.40), unsafe vaginal-penile sex (AOR= 0.20; 95% CI, 0.14-0.30), and unsafe anal sex (AOR= 0.50; 95% CI, 0.31- 0.80).

Conclusion: The findings show that HIV/AIDS clients aware of their positive status had significantly lower risky sexual behaviors compared to HIV negative clients. Hence, regular HIV testing should be highlighted in all HIV/AIDS prevention strategies. 
Introduction
Human Immunodeficiency Virus (HIV) and Acquired Immune Deficiency Syndrome (AIDS) remain leading causes of illness and death in the United States.1 In 2007, an estimated 33.2 million people worldwide were living with HIV.2 In 2006, the estimated rate of HIV/AIDS cases in the 33 states with confidential name-based reporting was 18.5 per 100,000 population and the prevalence of HIV infection alone among adults and adolescents was estimated at 143.7 per 100,000.3 The HIV incidence rate in Kentucky  is 6.2 per 100,000.4 Two decades have passed since HIV testing first became available.5 Despite this, the Centers for Disease Control and Prevention (CDC) estimated that of the approximately 1.0 to 1.2 million people living with the virus  in the U.S. at the end of 2004, an estimated quarter (252,000-312,000 persons) were unaware of their infection6 and therefore likely to have transmitted HIV unknowingly.7 In some studies of high risk groups, such as men who have sex with men (MSM) and adolescents, the proportion of individuals unaware of their positive HIV status has been reported to be as high as 50%.8, 9 
By 2002, approximately 38%- 44% of all adults in the United States had been tested for HIV; 16-22 million persons aged 18-64 years are tested annually for HIV.10 As of December 2004, an estimated 944,306 persons had received a diagnosis of AIDS, and of these, 529,113 (56%) had died.11 To increase the proportion of persons aware of their HIV serostatus, CDC launched the Advancing HIV Prevention initiative in 2003 with the proposal to implement new models of diagnosing HIV infections outside medical settings.12 
Early diagnosis of HIV infection results in positive outcomes both for the individual through timely access to medical care13 and the wider population through potentially reduced risk of transmission.14 Increasing the proportion of HIV-infected individuals who are aware of their infection is an important step toward controlling the epidemic. Individuals unaware of their infection pose a greater risk of engaging in activities, such as unsafe sex, which are associated with the spread of HIV. Moreover, individuals who know their seropositive status are generally less likely to engage in high-risk behavior.15, 16  Some literature on specific groups suggests that two thirds or more of HIV seropositive men who have sex with men (MSM) report no unprotected sexual practices in the 3 to 6 months prior to assessment.17
Sex related risk behaviors continue to be the primary source of HIV transmission for adolescents and young adults18 and ever since public health efforts were begun to try to curtail the spread of HIV during the mid 1980s, emphasis has been placed on ways to reduce people’s involvement in risky sexual behavior.19 Some cohort studies have demonstrated that infected persons decrease behaviors that help transmit infection once they become aware of their positive HIV status.20-24 One meta-analysis by Marks et al., (2005) found that the prevalence of unprotected anal or vaginal intercourse with any partner was an average of 53% lower in HIV positive persons aware of their status relative to HIV positive persons unaware of their status.16 On the contrary, HIV-infected persons who are unaware of their infection do not reduce risk behaviors. 25
The HIV epidemic is increasingly transitioning out of traditionally high risk groups, with increasing proportions of cases transmitted via heterosexual intercourse and reported among women, racial and ethnic minorities, the poor, persons living in rural areas, and those living in the Southern United States. 26-30 Initiatives to increase the rates of HIV testing particularly among groups not traditionally perceived as being at high risk, have been advanced as a primary strategy in the effort to combat the HIV epidemic. 31, 32  
Research Hypothesis

Given the above mentioned evidence supporting interventions to increase rates of HIV testing, published studies have not investigated the patterns of HIV diagnosis and its influence on risky sexual behavior in Kentucky. Much of previous research on this topic has also focused on specific subpopulations such as gay and bisexual men, men in general, or women33 but not on a convenience sample in a rural state that is geographically dispersed. Accordingly, the purpose of this study was to determine whether HIV diagnosis influences engagement in risky sexual behavior among HIV/AIDS care and prevention clients in government funded agencies in Kentucky. 
The null hypothesis was that HIV status had no effect on risky sexual behavior, controlling for age, gender, race, rural or urban residence, sexual orientation, tobacco use, marijuana use, and illicit drug use including cocaine, methamphetamines, heroin and ecstasy.
The alternative hypothesis was that HIV status had an effect on risky sexual behavior, controlling for all other confounders. Specifically, people believing they were HIV negative would be more likely to engage in risky sexual behavior.
Methods

Study participants
The study sample was generated from a population of clients receiving HIV/AIDS prevention and care services at any one of thirteen HIV/AIDS agencies funded by the state or federal government in Kentucky (list of agencies in appendix I). Care clients were those accessing care services and prevention clients were those accessing prevention services from the agencies. The original data set comprised 1,206 participants who completed the 2007 HIV Needs Assessment Survey. The analytic sample comprised 891participants who identified as either HIV negative, or being HIV positive for at least 3 years. A two year time window was used as the recall period for risky sexual behavior, therefore it was important to ensure that clients had been HIV positive prior to engaging in reported sexual behavior. 
Inclusion/ exclusion criteria. Prevention and care clients at all agencies were contacted by nurses or public health personnel, and informed about the study. All clients presenting at the agencies and prevention events were eligible for enrollment. They were then given the option to enroll in the study if they consented. There were no inclusion and/or exclusion criteria in the original study as it used a convenience sample of all clients presenting at the agencies. However, for purposes of this study, all clients that either did not know their HIV status or reported being HIV positive for less than 3 years were excluded from the analyses to ensure that HIV status preceded self- reported risky sexual behaviors. Clients who were unaware of their HIV status were specifically excluded because we lacked information on their serostatus to classify their exposure status (HIV positive or HIV negative).
Sampling method. The sampling technique was a modified version of probability proportionate to size sampling. The sampling frame comprised a list of all the participating prevention and care agencies receiving some form of funding from the state or federal government. Thirteen agencies providing HIV/AIDS care, prevention or both services across Kentucky were contacted by the Kentucky Department for Public Health to recruit participants for the 2007 HIV Needs Assessment Survey. 
Participants were recruited based on the client load reported by each agency.  A target sample of 1,000 prevention and 1,000 care clients was distributed between the agencies based on each agency’s percentage of total prevention and/or care clients in the state. Clusters were the agencies and each cluster was given a chance of selection proportionate to its size. Within each cluster, a fixed number of elements (clients) was selected that represented the volume of clients seen at the site, e.g. Louisville Metro Health Department sees 43.7% of clients so the corresponding targeted sample was 437clients out of 1000. The distributions of counts needed and obtained for each site are illustrated in Table 1.
Participation rate. The participation rate was 43% for the care sample and 75% for the prevention sample. The overall estimated participation rate was 60.3%, but this was an underestimation of the true rate as we lacked information on the total number of people approached to take part in the study. The target sample was 2000 clients; the obtained sample was 456 care clients and 750 prevention clients. The participation rate was calculated using the total number of clients as the numerator (1206) and 2000 as the denominator, though the total number of clients asked to take part in the study was speculated to be less than 2000. Consequently, we were not able to determine whether study participants were systematically different from those who refused to take part in the study to rule out potential participation bias.
Time period of data collection. The agencies administered the survey to clients coming in for services during late June and July 2007. The survey was anonymous and no identifying information was gathered. The original study was approved by the Kentucky Department for Public Health, and this study was approved by the Institutional Review Board at the University of Kentucky as meeting the federal criteria to qualify as an exempt study on January 8, 2008.
Data collection

The study design was cross-sectional. The HIV needs assessment survey was administered through pencil-and-paper and the items on the scale were all multiple choice questions (see appendix II). Data were collected by self-administered questionnaire, and although the use of self-report measures represents some limitations, research on substance use and lawbreaking indicates that both the validity and reliability of self-report data is good to excellent. 34, 35
All clients answered the same standardized questionnaire which had two parts, and included questions about demographics (age, sex, race), behavioral characteristics (sexual behaviors, substance abuse), HIV testing and status, and HIV/AIDS care services. The first part consisted of 52 items, was targeted towards prevention clients, and administered by personnel at prevention agencies in Kentucky listed above, as well as at prevention events. The second part was an 87 item questionnaire including the first 52 items, intended for care clients attending care agencies and was administered by personnel at care agencies. Participants in the survey were not given any kind of incentive or compensation for their time due to limited resources.
Measures. Previous research on risky sexual behavior has documented risky sexual behavior to include variables such as: number of sex partners;36, 37 frequency of condom use;35 history of unprotected sex;38, 39 number of vaginal-penile, anal, and oral sex acts,40 and substance use on a specific occasion of sexual activity.36, 37 Of these risk factors, receptive anal sex has been identified as the most risky behavior for transmission of STDs/STIs.41 Accordingly, risky sexual behaviors were measured on a scale comprising four items namely: number of sex partners; unsafe oral sex; unsafe vaginal-penile sex; and unsafe anal sex. The following variables were adapted from published literature as potential confounders in the relationship between HIV status and risky sexual behavior: race; sex; age;35-41 substance use during sexual encounters;42, 43 alcohol consumption;44 sexual orientation; and urban/rural residency.45 Illicit drugs included: cocaine; methamphetamines; heroin; and ecstasy.
Data analysis

Descriptive statistics of the sample were assessed by frequency distributions. At the bivariate level, differences between HIV positive and HIV negative clients were analyzed by χ2 tests for categorical outcomes. To control for possible confounding effects and to obtain measure of association, logistic regression was applied in multivariable analyses as all outcome measures were assessed using dichotomous response options e.g. yes versus no. Variables reaching significance at level 0.10 or less at the bivariate level were controlled for in logistic regression models. Statistical analyses of the data were performed using SPSS version 15.0. Alpha level α=0.05 and p-value <0.05 were considered significant. 
Results

Characteristics of the sample

Table 2 displays social-demographic characteristics of the study sample. Total number of participants in the study was 891, with 545 (61.2%) self-reporting as HIV negative and 346 (38.8%) as HIV positive. Clients ranged in age from less than 18 years to greater than 65 years, were predominantly 30 years or older (61.0%), male (62.6%), and white (52.8%). Majority self- identified as heterosexual or straight (64%) and almost all clients had ever been tested for HIV (87.5%). Also, 68.3% of clients considered their residence to be a city. More than half had received some college education (51.5%). Two substances had been used by most clients within the past two years: tobacco products (63.8%); and alcohol (67.3%).
Bivariate analyses

The bivariate relationship of HIV status and risky sexual behavior as well as other social-demographic characteristics of the study population are presented in tables 3-7. The majority of clients with multiple sex partners-two or more in the past two years were HIV negative (58.1%) compared with 36.3% who were HIV positive. Almost two thirds (69.9%) of clients who had engaged in unsafe oral intercourse were HIV negative, compared to 37.3% who were HIV positive. Further, more HIV negative clients (56.7%) had engaged in unsafe vaginal-penile intercourse than HIV positive clients (19.4%) and in unsafe anal sex (30.9%) HIV negative clients compared to (25.6%) HIV positive clients.
Table 8 presents results of the prevalence ratios. The probability of having multiple sex partners was 0.63 times lower for clients that were HIV positive than those who were HIV negative and was statistically significant (PR=0.63, 95%CI, 0.53-0.73). The prevalence ratio for unsafe oral sex was 0.54 (PR= 0.54, 95% CI, 0.46-0.62), meaning that HIV positive clients were 0.54 times less likely to have engaged in unsafe oral sex compared to HIV negative clients. The prevalence of unsafe vaginal-penile sex was 0.34 times less among HIV positive clients in comparison with HIV negative clients (PR= 0.34, 95% CI, 0.27-0.43). The prevalence ratio for HIV positive clients engaging in unsafe anal sex was 0.83 (PR= 0.83, 95% CI, 0.66-1.04) but was not statistically significant.
Multivariable analyses

 HIV status and multiple sexual partners. The model of HIV status and sex partners achieved a good fit with the data (Hosmer-Lemeshow goodness of fit test=0.66). Table 9 illustrates the associations between HIV status and all risky sexual behavior. After controlling for age, race, sex, place of residence and illicit drug use, the adjusted odds of HIV positive clients having multiple sex partners were 0.45 times the odds of multiple sex partners for HIV negative clients (AOR =0.45, 95% CI=0.31-0.66). Consequently, controlling for confounders, HIV positive clients were 55% less likely to have multiple sex partners compared to HIV negative clients on average within the past two years. 
HIV status and unsafe sexual intercourse (oral, vaginal-penile and anal intercourse). 
The model of HIV status and unsafe oral sex achieved a good fit with the data (Hosmer-Lemeshow goodness of fit test=0.70). The adjusted odds of HIV positive clients engaging in unsafe oral sex were 0.27 (AOR=0.27, 95% CI= 0.18-0.40) times the odds of HIV negative clients after controlling for age, race, sex, place of residence, tobacco use, marijuana used recreationally, sexual orientation and illicit drug use. Accordingly, HIV positive clients were 73% less likely to have engaged in unsafe oral sex in the past two years, compared to HIV negative clients on average. 
HIV status and vaginal-penile sex had marginal fit with the data (Hosmer-Lemeshow goodness of fit test=0.45). The adjusted odds of HIV positive clients engaging in unsafe vaginal-penile sex were 0.20 (AOR=0.20, 95% CI= 0.14-0.30) times the odds of HIV negative clients engaging in unsafe vaginal penile sex after adjusting for age, sex, race, marijuana used recreationally, place of residence, and tobacco use. The adjusted odds ratio was statistically significant, thus HIV positive clients were 80% less likely to have engaged in unsafe vaginal-penile intercourse than HIV negative clients on average, controlling for the effect of confounders.  

Lastly, the model of HIV status and unsafe anal sex achieved a good fit with the data (Hosmer-Lemeshow goodness of fit test=0.64). The probability of engaging in unsafe anal sex was not statistically significant at the bivariate level (PR= 0.83, 95% CI, 0.66-1.04). However, after adjusting for the influence of age, race, sex, place of residence, tobacco use, marijuana used recreationally, sexual orientation and illicit drug use, the adjusted odds reduced to 0.50 (AOR= 0.50, 95% CI= 0.31-0.80), and was statistically significant. Therefore, HIV positive clients were 50% less likely to engage in unsafe anal sex on average, compared to HIV negative clients, after controlling for potential confounders. 
Discussion
The findings suggest that HIV positive clients were less likely to engage in selected risky sexual behaviors compared to HIV negative clients. HIV positive clients were on average 55% less likely to have multiple sex partners; 73% less likely to have engaged in unsafe oral sex; 80% less likely to have engaged in unsafe vaginal- penile sex; and 50% less likely to have engaged in unsafe anal sex. HIV positive status had the greatest protective effect on engagement in unsafe vaginal-penile sex and the least effect on anal sex. All HIV positive clients in this study had been living with the virus for more than 3 years, meaning that analyzed risky sexual behaviors followed HIV diagnosis. 
The findings were consistent with previously published literature. One study by Kalichman SC, 199817 found that two thirds or more of HIV seropositive men who have sex with men reported no unprotected sexual intercourse within the past 3 to 6 months, and another meta-analysis (Marks G et al., 2005) found that the prevalence of unprotected anal or vaginal intercourse with any partner was an average of 53% lower in HIV positive persons aware of their status relative to HIV positive persons unaware of their status.16
HIV is a behavior induced epidemic to a large extent and the object of prevention lies in individual behavior changes. In the U.S., however, HIV prevention programs have historically tailored activities for specific groups primarily on the basis of behavioral risk factors and demographic characteristics.46 The HIV/AIDS prevalence increased steadily from 2003 to 2006,3 therefore it is apparent that additional approaches are necessary to fight the epidemic. The findings in this study show that one of the avenues through which transmission of HIV and other STDs can be reduced might be by means of getting more HIV positive people aware of their status as this knowledge may influence reduced engagement in risky sexual behavior. The Centers for Disease Control started an initiative to expand HIV prevention programs through the serostatus approach to fighting the epidemic (SAFE).46 The inherent findings support some of the essential components of the SAFE initiative such as increasing the number of HIV- infected persons who know their serostatus and increasing the number of individuals with HIV who adopt and sustain HIV-STD risk reduction behavior. 
HIV positive individuals are responsible for the spread of the virus through risky behavioral transmission. The prevalence of risky sexual behaviors among care and prevention clients (table 8) suggests that analyzed risky sexual behaviors may be common among HIV positive clients (though reduced in comparison to HIV negative clients) attending government funded agencies in Kentucky. There were more than one third of HIV positive clients having multiple partners (36.3%) and engaging in unsafe oral sex (37.3%), and a quarter engaging in unsafe anal sex (25.6%). Hence HIV prevention interventions need to focus on people who know that they are HIV positive but continue to engage in high risk behavior in order to reduce potential HIV transmission. 
HIV negative clients in this study had significantly higher percentages of engaging in all analyzed risky sexual behaviors in comparison to HIV positive clients (table 3). Hence this is a high risk population that is on the way to acquiring HIV and other life threatening STDs with similar modes of transmission. Certain STDs are also associated with cancers such as Human Papilloma Virus and genital warts are risk factors for anal cancer and orally acquired Herpes Simplex Virus is a risk factor for throat cancer.47 
HIV/AIDS prevention agencies might be important venues for HIV prevention efforts especially because they can have access to both HIV positive people who transmit the virus and also to HIV negative people at high risk for contraction of the virus. Further research could be carried out to address some of the antecedents to engagement in risky sexual behavior such as embarrassment to purchase and discomfort of using condoms.
Most confounding variables reached significance at the bivariate level with p= 0.10 or less, and were therefore adjusted for in the logistic regression models. The variables race and residence did not reach statistical significance with the outcome unsafe anal sex, but were still controlled for in this particular model because they are some of the standard demographic variables adjusted for in epidemiologic studies, and had been adapted from previously published literature on sexually transmitted diseases (STDs) and risky sexual behavior.35-41, 45 
Despite potential expectations, there was no association between HIV status and engaging in unsafe anal sex at the bivariate level. Unadjusted results showed no significant association between the two variables (PR= 0.83, 95% CI= 0.66-1.04), but after adjusting for age, sex, race, residence, sexual orientation, tobacco use, marijuana for recreational use, and illicit drugs (table 9), the odds of engaging in unsafe anal sex were significantly lower for HIV positive clients on average, clearly showing that the relationship was confounded by these variables (AOR= 0.50, 95% CI= 0.31- 0.80).

Behaviors associated with HIV infection vary by demographics like race, age and sex. Approximately 12% of newly diagnosed cases of HIV in the US occur among young adults between ages of 15 and 24.48  The stratified analyses according to demographic characteristics showed that clients 30 years and older were consistently less likely to engage in all risky behaviors except unsafe anal sex. Females were also more likely to have engaged in vaginal-penile sex but less likely to have had multiple sex partners.
However, it is imperative to note that the study sample was generated from only federal or state government funded agencies, and this sample may not necessarily be representative of the entire HIV care and prevention population in the state of Kentucky. Hence, results may not be generalizable to clients accessing care and prevention services outside this setting, though this number may be relatively small as the mentioned agencies serve a large proportion of clients statewide.
Implications for Public Health
 These results show that HIV/AIDS clients aware of their positive status had reduced high-risk sexual behaviors in comparison to HIV negative clients. This implies that if people with HIV know their status, then they are more likely to adopt and sustain less risky sexual behaviors which will in turn reduce the cautious transmission of the virus. Hence, regular HIV testing to get more people aware of their serostatus needs to be highlighted in all HIV/AIDS prevention strategies. Further, HIV/AIDS prevention agencies constitute an important venue for HIV prevention programs in the state for both HIV negative clients who are engaging in risky behaviors and for HIV positive clients who are aware of their infection but continue to practice risky sexual behaviors.
Limitations

Findings were limited by the validity of client’s retrospective self-reported HIV status and sexual behavior. Recall bias and unwillingness to disclose sensitive information may have downwardly biased reports of HIV risk and status respectively, where as social desirability bias may have exaggerated responses on HIV risk behavior. The two year recall period may also have been too long to favor accuracy of self reports.
Survey collection took place during a short one and a half month period in mid-summer at various HIV care and prevention sites around the state. Some individuals who normally visit these sites regularly may have been absent due to summer vacations and other summer activities. Therefore, only individuals who were participating in prevention and/or care programs during this time period completed the survey.  As such, the sample may not have been reflective of the Kentucky state population as a whole.

In addition, the use of a convenience sample of care and prevention clients may not have been representative of the general population and this could have limited the generalizability of findings to other HIV/AIDS clients not attending government funded agencies. 

Lastly, the study design which was cross-sectional only allowed for results to be seen at one point in time (the two year window), so causality about observed risky sexual behaviors could not be inferred. Thus more studies that employ longitudinal designs are needed in order to establish conclusions on causality of risky sexual behavior. 
Conclusion
Our findings indicate that HIV positive status appeared to exert protective effects on all analyzed risky sexual behaviors. Given this association; HIV prevention interventions can potentially have a powerful effect by increasing awareness among HIV infected people as well as reducing barriers to HIV testing. Extensive research is warranted to inform HIV prevention programs and approaches on how to increase and maintain HIV status awareness.
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Table 1. Counts of targeted and obtained samples from thirteen HIV/AIDS agencies.

	
	            Expected Sample
	        Obtained Sample

	Site
	Care Sample
	Prevention Sample
	Care Respondents
	Prevention Respondents

	Cumberland Valley District Health Department
	37
	
	27
	

	Bluegrass Care Clinic
	144
	
	125
	

	Northern Kentucky District Health Department
	63
	22
	38
	27

	Wings Clinic
	347
	
	106
	

	Volunteers of America
	235
	148
	52
	108

	Matthew 25 AIDS Services, Inc. Henderson
	58
	73
	50
	66

	Matthew 25 AIDS Services, Inc. Bowling Green
	50
	
	25
	

	Heartland Cares
	66
	72
	33
	79

	AIDS Volunteers of Lexington
	
	73
	
	16

	Purchase District Health Department
	
	55
	
	47

	Barren River Health Department
	
	13
	
	10

	Lexington-Fayette County Health Department
	
	107
	
	31

	Louisville Metro Health Department
	
	437
	
	366

	Total
	1000
	1000
	456
	750


Table.2. Demographic Characteristics of the HIV Care and Prevention Clients (n=891)

Correlate



     Frequency (n)



Percent (%)

Sex*
Male
   
543




    62.6

Female
   
324




    37.4

Age*
0-29                                                          346                                                   39.0

≥ 30                                                          541                                                   61.0

Race*
White 
    465
   52.8


Minority
    415
   47.2

Sexual Orientation

Heterosexual/ Straight
   555
  63.9

Non Heterosexual                                    314
  36.1

HIV Status

Negative
   545
   61.2


Positive
   346
   38.8

Residence*
City 
  596
  68.3

Country                                                     276
  31.6

Education Level*
High School Diploma/ GED or Less         417
 48.5

Some College or More                             443
 51.5

Tobacco Use*
No





308




    34.6

Yes





542




    60.8

Marijuana (Recreational)* 

No
  500
 56.1

Yes                                                           352




    39.5


Illicit Drugs▪*
Non Users
  649
 72.8


Used 1 or more
  210                                                    23.6

Ever been tested for HIV

Yes 
   782
   87.5
No
   109
   12.5
▪ Includes Cocaine, Methamphetamines, Heroin, and Ecstasy.

* Some values are missing due to missing data from participants.

Table 3. Comparison of Risky Sexual Behaviors and Other Variables Reported by HIV Serostatus. 


Total=545

Total=346
Correlate


   HIV Negative (n, %)     HIV Positive (n, %)
             P

Number of Sex Partners



Non-Multiple



218(41.9)

209(63.7)

<.0001


Multiple



302(58.1)

119(36.3)




Unsafe oral sex


Yes




350(69.9)

118(37.3)

<.0001

No




151(30.1)

198(62.7)

Unsafe vaginal-penile sex



Yes




282(56.7)

61(19.4)

<.0001

No




215(43.3)

253(80.6)




Unsafe anal sex




Yes 




151(30.9)

80(25.6)

0.105


No




338(69.1)

233(74.4)

Age

0-29




310(89.6)

36(10.4)

<.0001

30 and Older



231(42.7)

310(57.3)

Sex 

Male 




293(54.0)

250(46.0)

<.0001

Female



241(74.4)

83(25.6)

Race

Minority



301(72.5)

114(27.5)

<.0001

White 




236(50.8)

229(49.2)

Residence

City




377(63.3)

219(36.7)

0.028

Country



153(55.4)

123(44.6)

Education Level

High School Diploma or Less        262(62.8)

155(37.2)

0.268

Some College or More

262(59.1)

181(40.9)

Sexual Orientation

Heterosexual or Straight

416(75.0)

139(25.0)

<.0001

Non- Heterosexual


121(38.5)

193(61.5)


Tobacco Use

Yes




315(58.1)

227(41.9)

0.012

No




206(66.9)

102(33.1)

Alcohol Use

Yes




354(62.0)

217(38.0)

0.589  

No




167(60.1)

111(39.9)

Marijuana (Recreational Use)

Yes




238(67.6)

114(32.4)

0.001 

No




283(56.6)

217(43.4)

Illicit Drugs

Non Users



385(59.3)

264(40.7)

0.043

Used 1 or more


141(67.1)

69(32.9)


Table 4. Comparison of HIV Status and Other Variables Reported by Number of Sex Partners. 

Correlate


   Non-Multiple (n, %)     Multiple (n, %)
             P*

HIV Status



HIV Negative



218(41.9)

302(58.1)

<.0001


HIV Positive



209(63.7)

119(36.3)




Age

0-29




125(37.7)

207(62.3)

<.0001

30 and Older



302(58.9)

211(41.1)

Sex 

Male 




250(48.3)

268(51.7)

0.022

Female



174(56.6)

134(43.5)

Race

Minority



177(45.9)

209(54.1)

0.011

White




247(54.6)

205(45.4)

Residence

City




269(47.4)

299(52.6)

0.008

Country



151(57.2)

113(42.8)

Education Level

High School Diploma or Less
221(55.4)

178(44.6)

0.009

Some College or More

196(46.2)

228(53.8)

Sexual Orientation

Heterosexual or Straight

283(54.0)

241(46.0)

0.004

Non- Heterosexual


134(43.6)

173(56.4)


Tobacco Use

Yes




258(48.8)

271(51.2)

0.147

No




161(54.0)

137(46.0)

Alcohol Use

Yes




236(42.4)

321(57.6)

<.0001  

No




184(67.6)

88(32.4)

Marijuana (Recreational Use)

Yes




131(37.9)

215(62.1)

<.0001 

No




288(59.4)

197(40.6)

Illicit Drugs▪

Non Users



369(58.4)

263(41.6)

<.0001


Used 1 or more 


52(25.2)

154(74.8)

*P-value, significant at alpha α ≤ 0.05

▪ Includes Cocaine, Methamphetamines, Heroin, and Ecstasy.

Table 5. Comparison of HIV Status and Other Variables reported by Unsafe Oral Sex. 

Correlate


  
No (n, %)    

 Yes (n, %)
            
 P*

HIV Status



HIV Negative



151(30.1)

350(69.9)

<.0001


HIV positive



198(62.7)

118(37.3)




Age

0-29




92(28.6)

230(71.4)

<.0001

30 and Older



256(52.0)

236(48.0)

Sex 

Male 




234(46.8)

266(53.2)

0.010

Female



111(37.5)

185(62.5)

Race

Minority



147(39.4)

226(60.6)

0.087

White




197(45.4)

237(54.6)

Residence

City




214(39.3)

330(60.7)

0.006

Country



129(49.6)

131(50.4)

Education Level

High School Diploma or Less
179(46.3)

208(53.7)

0.057

Some College or More

161(39.6)

246(60.4)

Sexual Orientation

Heterosexual or Straight

204(40.1)

305(59.9)

0.052

Non- Heterosexual


139(47.1)

156(52.9)


Tobacco Use

Yes




209(40.4)

308(59.6)

0.063

No




135(47.2)

151(52.8)

Alcohol Use

Yes




178(32.5)

369(67.5)

<.0001  

No




167(64.7)

91(35.3)

Marijuana (Recreational Use)

Yes




113(33.5)

224(66.5)

<.0001 

No




232(49.5)

237(50.5)

Illicit Drugs▪

Non Users



303(50.1)

302(49.9)

<.0001


Used one or more 


44(21.4)

162(78.6)

*P-value, significant at alpha α ≤ 0.05

▪ Includes Cocaine, Methamphetamines, Heroin, and Ecstasy
Table 6. Comparison of HIV Status and Other Variables reported by Unsafe Vaginal Sex. 

Correlate


  
No (n, %)    

 Yes (n, %)
            
 P*

HIV Status



HIV Negative



215(43.3)

282(56.7)

<.0001


HIV Positive



253(80.6)

61(19.4)




Age

0-29




137(42.2)

188(57.8)

<.0001

30 and Older



329(68.1)

154(31.9)

Sex 

Male 




329(66.7)

164(33.3)

<.0001

Female



131(44.1)

166(55.9)

Race

Minority



188(51.9)

174(48.1)

0.003

White




274(62.4)

165(37.6)

Residence

City




297(55.1)

242(44.9)

0.038

Country



164(62.8)

97(37.2)

Education Level

High School Diploma or Less
220(57.9)

160(42.1)

0.988

Some College or More

237(57.9)

172(42.1)

Sexual Orientation

Heterosexual or Straight

234(46.6)

268(53.4)

<.0001

Non- Heterosexual


222(75.3)

73(24.7)


Tobacco Use

Yes




282(55.1)

230(44.9)

0.030

No




179(63.0)

105(37.0)

Alcohol Use

Yes




280(51.5)

264(48.5)

<.0001  

No




183(72.0)

71(28.0)

Marijuana (Recreational Use)

Yes




166(49.4)

170(50.6)

<.0001 

No




297(64.1)

166(35.9)

Illicit Drugs▪

Non Users



381(63.0)

224(37.0)

<.0001


Used 1or more


85(42.7)

114(57.3)

*P-value, significant at alpha α ≤ 0.05

▪ Includes Cocaine, Methamphetamines, Heroin, and Ecstasy.

Table 7. Comparison of HIV Status and Other Variables reported by Unsafe Anal Sex. 

Correlate


  
No (n, %)    

 Yes (n, %)
            
 P*

HIV Status



HIV Negative



338(69.1)

151(30.9)


0.105

HIV Positive



233(74.4)

80(25.6)




Age

0-29




203(65.1)

109(34.9)


0.003

30 and Older



365(74.9)

122(25.1)

Sex 

Male 




343(70.3)

145(29.7)


0.013

Female



221(75.7)

71(24.3)

Race

Minority



258(70.5)

108(29.5)


0.611

White




308(72.1)

119(27.9)

Residence

City




382(70.7)

158(29.3)


0.551

Country



182(72.8)

68(27.2)

Education Level

High School Diploma or Less
294(78.6)

80(21.4)

          <.0001

Some College or More

263(65.3)

140(34.7)

Sexual Orientation

Heterosexual or Straight

389(78.9)

104(21.1)

          <.0001

Non- Heterosexual


167(57.0)

126(43.0)


Tobacco Use

Yes




332(66.1)

170(33.9)

          <.0001

No




230(81.0)

54(19.0)

Alcohol Use

Yes




351(65.7)

183(34.3)

          <.0001  

No




213(83.5)

42(16.5)

Marijuana (Recreational Use)

Yes




208(62.7)

124(37.3)


<.001 

No




357(77.8)

102(22.2)

Illicit Drugs▪

Non Users



471(78.5)

129(21.5)

          <.0001


Used 1 or more


98(49.5)

99(50.3)

*P-value, significant at alpha α ≤ 0.05

▪ Includes Cocaine, Methamphetamines, Heroin, and Ecstasy.

Table 8. Prevalence Ratios of HIV Positive Status and Risky Sexual Behavior.

Correlate




PR*



95% CI


HIV+ and Multiple Sex partners

0.63



0.53-0.73
HIV+ and Unsafe Oral Sex


0.54



0.49-0.62
HIV+ and Unsafe Vaginal Sex

0.34



0.27-0.43
HIV+ and Unsafe Anal Sex


0.83



0.68-1.04

* Prevalence Ratio

Table 9. Multivariable associations between HIV positive status and risky sexual behavior†


Outcome 


AOR


95% CI‡


p□





Multiple sex partners
0.45*


0.31-0.66


<.0001

Unsafe oral sex

0.27**


0.18-0.40


<.0001

Unsafe vaginal sex

0.20***

0.14-0.30


<.0001

Unsafe anal sex

0.50**


0.31-0.80


0.004




†In the past two years.

* Adjusted Odds Ratio for age, sex, race, place of residence and illicit drugs (including Cocaine, Methamphetamines, Heroin, and Ecstasy).

**Adjusted Odds Ratio for age, sex, race, place of residence, sexual orientation, tobacco use, marijuana for recreational use, and illicit drugs (including Cocaine, Methamphetamines, Heroin, and Ecstasy).

***Adjusted Odds Ratio for age, sex, race, place of residence, marijuana for recreational use, and tobacco use.

‡95% Confidence Interval.

□ P value significant at 0.05 or less.

Table 10. Stratified analyses of selected demographic characteristics and risky sexual behaviors.

Correlate




Outcomes





Multiple partners
unsafe oral 

unsafe vaginal 
unsafe anal





AOR*(95%CI)
AOR**(95%CI)
AOR***(95%CI)
AOR**(95%CI)

Sex (females vs males)
0.59(0.42-0.81)
1.39(0.97-2.02)
1.79(0.25-2.58)
1.01(0.67-1.52)


Age (≥30 vs ≤29)

0.60(0.42-0.84)
0.66(0.45-0.96)
0.57(0.39-0.83)
0.73(0.49-1.1)

Race (minority vs White)
1.1(0.78-1.5)

0.81(0.57-1.15)
0.89(0.63-1.28)
1.05(0.72-1.5)


* Adjusted Odds Ratio for age, sex, race, place of residence and illicit drugs (including Cocaine, Methamphetamines, Heroin, and Ecstasy).

**Adjusted Odds Ratio for age, sex, race, place of residence, sexual orientation, tobacco use, marijuana for recreational use, and illicit drugs (including Cocaine, Methamphetamines, Heroin, and Ecstasy).

***Adjusted Odds Ratio for age, sex, race, place of residence, marijuana for recreational use, and tobacco use.

CI- Confidence Interval

Appendices
Appendix I: The participating agencies in the 2007 Kentucky needs assessment survey were:
1.   AVOL (AIDS Volunteers), Lexington, KY* which is a community-based organization that provides HIV and AIDS education, prevention initiatives, service programs and financial assistance to persons infected and affected by HIV/AIDS in all of Central and Eastern Kentucky.

2.   Barren River District Health Department, Bowling Green, KY* provides HIV risk reduction workshops and group presentations on the prevention of HIV/AIDS.  

3.   Bluegrass Care Clinic, University of Kentucky, Lexington KY, a Ryan White CARE ACT Title III grantee provides both clinical and support services for HIV/AIDS patients and their families in 63 counties through Central and Eastern Kentucky.

4.   Cumberland Valley District Health Department, London KY which is part of the Kentucky Drug Assistance Program provides medical drug assistance, case management, and referral services to HIV/AIDS clients.

5.   Heartland CARES, Paducah KY* is a non-profit organization providing various components of care needed for persons living with HIV/AIDS and prevention services to the general public.

6.   Lexington-Fayette County Health Department, Lexington KY* provides anonymous HIV antibody testing, referrals for HIV infected individuals, safer sex counseling, HIV education, and prevention case management.

7.   Louisville Metro Health Department, Louisville KY* has an HIV/AIDS prevention program consisting of community education focusing on prevention, targeted prevention education for those practicing high risk behaviors, and patient services including confidential and anonymous testing, counseling, and partner notification.

8.   Matthew 25 AIDS Services, Inc. Bowling Green KY is a Ryan White CARE Act Title II, III, and CDC Prevention PA04064 grantee providing primary health care to people living with HIV/AIDS.

9.   Matthew 25 AIDS Services, Inc. Henderson KY* is also a Ryan White CARE Act Title II, III grantee, and provides both care and prevention services to clients.

10. Northern Kentucky District Health Department, Fort Mitchell KY* offers HIV/AIDS care and prevention services like confidential or anonymous testing, and counseling.

11. Purchase District Health Department, Paducah KY* provides HIV/AIDS counseling and testing services, treatment on-site or by referral, education, social services, financial and drug procurement assistance for those affected with HIV/AIDS.

12. Volunteers of America, Louisville KY* provides HIV/AIDS care services and prevention education, focus groups, and risk reduction workshops to drug users, men, women, and youth at risk.

13. Wings Clinic, University of Louisville, Louisville KY, a Ryan White CARE Act Title III grantee provides both clinical and support services for HIV/AIDS patients and their affected families.

*Site has prevention services.
Appendix II: Questionnaire Items
1. How long have you been HIV+ (HIV positive)?

a. I am HIV negative

b. I don’t know if I am HIV+ or HIV-

c. Less than a year

d. 1 to 2 years

e. 3 to 5 years

f. 6 to 9 years

g. 10 to 14 years

h. 15 years or longer

2. In the past 2 years, how many people have you had sex with? (vaginal, oral, anal, or other sexual contact)

a. No sexual partners

b. 1 sex partner, and I have not dated other people

c. 1 sex partner and I have dated other people

d. 2-3 sex partners

e. 4-5 sex partners

f. More than 5 sex partners

In the past 2 years have you had any of the following forms of unsafe sex (sex without a condom or dental dam)?

3. Have had unsafe oral sex?

a. Yes

b. No

4. Have had unsafe vaginal-penile intercourse?

a. Yes

b. No

5. Have had unsafe anal sex?

a. Yes

b. No
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