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Introduction


Recent surveillance of the HIV/AIDS epidemic in the United States indicates that the prevalence is growing.  In 2005, an estimated 1.9 million individuals had HIV, with women comprising approximately 490,000 of those infected (UNAIDS, 2005).  Although the public perception of HIV in the United States continues to focus on homosexual males, the prevalence of HIV among women is growing at a faster rate than that among males (CDC, 1994).  Mortality related to HIV is also important, with an estimated 30,000 deaths expected due to HIV/AIDS in the United States (UNAIDS, 2005).  In 1993, the Center for Disease Control reported that AIDS was the fourth leading cause of death among women aged 25-44 (CDC, 1994, O’Leary and Jemmott 1995).    In addition to death related to AIDS, HIV infection is also a concern because of its high rates of co-morbidity with numerous other diseases (CDC, 1993).  The CDC has also reported that the proportion of all AIDS cases that are women has been steadily increasing (CDC, 1994).

Over the past 20 years, the growing concern over the HIV/AIDS epidemic has spawned a voluminous amount of related literature.  Despite the prolific nature related to this topic, there are still vast areas in need of further treatment.  The increasing prevalence of HIV/AIDS among women suggests that research related to this population is also increasing in importance.  In addition to the prevalence information reported above, the Center for Disease Control also reports that an estimated 25% of HIV infected individuals are unaware of their infection (CDC, 2003).  Awareness of HIV status is important for two reasons.  First, HIV positive individuals who begin treatment of their infection early experience a more favorable prognosis and a reduction in HIV-related mortality compared to those whose treatment is delayed (CDC, 2003).  Additionally, awareness of HIV status is important because it enables individuals to take precautions to reduce the rate of transmission to others.  

Also of importance is the differential distribution of HIV infection across racial groups.  Research has found that minority populations, specifically African Americans, are overrepresented among those with an HIV diagnosis, and that reductions in mortality related to HIV infection have occurred more rapidly in Whites than in minority populations (CDC, 2003; CDC, 2004; Karon, et al, 2001).  Prevalence of HIV by race also differs by type of transmission such that Blacks comprise 65% of diagnoses relating to IV-drug use, but 74% of diagnoses related to heterosexual contact (CDC, 2003; CDC, 2004).  All of these factors speak to the need for further research regarding the prevalence of HIV testing for women in general and minority women specifically.  Research in this area has the potential to influence policies related to HIV/AIDS outreach, education, and testing in women.  

Literature Review


 It has been well established that certain populations have an increased risk for contracting HIV.  Most frequently, the group identified as having a high risk for HIV in the United States is males who engage in male-to-male sexual contact (CDC, 2004).  This is reflected in HIV prevalence trends that continue to report the highest rates of HIV infection among this population and that homosexual men comprise the majority of persons infected with HIV (CDC, 2004).  Over time, however, female risk for HIV has steadily increased.  At the beginning of the HIV/AIDS epidemic, infection in women was rare and often overlooked due to the focus on homosexual men (Corea, 1992).  These early cases in women were almost universally attributed to the use of illegal intravenous drugs (Corea, 1992).  Because of this association, prevention strategies targeting women in the United States often focus on the use of IV drugs.  During the 1990’s, however, risk for women began undergoing significant changes.


While risk for men has remained somewhat stable, risk factors related to HIV for women has changed dramatically since HIV was first discovered.  In 1993, the percentage of women with AIDS who were infected via sexual risk superceded those who were infected via IV drug use (O’Leary and Jemmott, 1995, CDC, 1994).  In 1994, the Center for Disease Control classified 66% of women with AIDS as having been infected due to heterosexual contact, compared to 27% who were infected via IV drug use (CDC, 1994).  From 1993 to 2000, both the proportion of all HIV cases that contracted the disease via IV drug use and the prevalence of HIV among drug users continued to decline.  During the same period, however, heterosexual transmission of HIV increased by 9% (CDC, 2003).   

There are several factors related to sexual behavior that increase the risk of HIV for women.  These risk factors are most often related to having a high-risk male sexual partner, such as sex with a bisexual male, a male IV drug user, or a male known to have HIV (CDC, 1994, O’Leary and Jemmott, 1995).  Another important factor related to risk of HIV in women is co-infection with other sexually transmitted infections (STIs).  Co-infection between HIV and other STIs occurs due to two reasons.  First, both diseases are related to sexual risk behavior, making co-infection more likely.  In addition to the relationship with risk behavior, co-infection with other STIs is also related to immune response which makes the body more susceptible to infection with HIV (O’Leary and Jemmott, 1995).  Similar research has also reported that rates of HIV are higher for women who are members of a race or ethnic minority and have a low socio-economic status (O’Leary and Jemmott, 1995).

Once at-risk populations have been identified, these populations can then be targeted for HIV prevention and reduction strategies.  One important prevention strategy is the encouragement of HIV testing (CDC, 2003).  There are several ways that this testing can occur.  For example, in 1985 the American Red Cross began routinely testing all donated blood for HIV.  This means that all individuals who have donated blood since that time have been tested for HIV, regardless of their risk behavior.  In fact, in 1994 the majority of women who reported having had an HIV test give blood donation as the reason for being tested (Turner, 1994).  This same source found that 35% of all women reported having had an HIV test, with rates higher among women with another STI and unmarried women.  


Another HIV testing strategy is to encourage women to be tested for HIV during pregnancy.  Significant reductions in transmission of HIV infection from mother to newborn has been linked to prenatal testing and treatment of HIV infection (CDC, 2002).  While women are able to refuse HIV testing during prenatal care, testing of pregnant women has become widespread.  In 2002, it was estimated that 69% of pregnant women received an HIV test at some point during their pregnancy (Anderson, et al. 2005).  While testing related to blood donation and pregnancy continues to be of vital importance in the detection of HIV/AIDS, both of these types of testing are mainly passive in nature and do not represent the relationship between a woman knowing that she has a significant risk factor and thus actively seeking to know her HIV status.

Research related to HIV testing among women with known risk factors is somewhat more difficult to find and mostly descriptive in nature.  For example, Anderson, et al. used 2002 NSFG data to report that only 25% of women at a high risk for developing HIV have received a test in the previous 12 months.  When breaking down by type of HIV risk, Anderson, et al. found that HIV testing was more prevalent among those at risk due to drug use than sexual behavior.   This and other research also found that Black and Hispanic women were more likely to have received an HIV test than were White women, corresponding with their higher prevalence of HIV infection (Anderson, et al. 2005; Ebrahim, et al. 2004; Remez, 2002).  Other research in this area has found that, while Blacks and Hispanics have a higher prevalence of HIV testing, their knowledge of treatment for the disease is lower than Whites (Ebrahim, et al. 2004).  Several studies do report, however, that individuals at a high risk for developing HIV have a higher percentage of HIV tests at least once in their lifetime than those with a low risk of infection (Anderson, et al. 2005, CDC, 2004, Remez, 2002). 

Hypotheses


Although previous research conducted using National Survey of Family Growth (NSFG) data has examined testing behavior, there remains a need to evaluate this topic more extensively.  Previous research has also indicated the importance of women and race/ethnic minorities as a study population, due to recent increases in prevalence of HIV/AIDS among women and the high prevalence among minority women.  The main focus of the present study, therefore, is to extensively evaluate the state of testing for HIV among women and to determine if testing prevalence differs by race.  HIV testing is especially important for women who have a known risk factor for acquiring the disease.  The knowledge of whether or not women who are at a high risk for contracting HIV are being tested has the potential for significant public health implications.  To this end, the first hypothesis to be tested in this analysis is as follows:

H.1: Women who are at an increased risk of becoming infected with HIV are hypothesized to also be more likely to receive an HIV test.


In addition to this hypothesis, I have also hypothesized about the specific risk factors expected to have the most influence on testing behavior.  Previous research indicates that the HIV epidemic in women began in relation to drug use on the part of the women themselves.  In the past, therefore, education and prevention efforts for women have specifically targeted this risk factor.  The past decade, however, has seen a significant increase in women who have become infected with HIV due to sexual risk behaviors.  Because of the relatively recent shift in HIV risk, it is expected that public perception of the need for women to be tested due to sexual behavior has experienced a “lag” behind perception of the risk due to drug use.  This influences my second hypothesis:

H.2: Women who are at risk of developing HIV due to drug use are hypothesized to have a higher odds of receiving an HIV test than are women who are at risk due to sexual behavior.


Aside from these specific hypotheses, I am also interested in the possible differences in the relationship between HIV risk and testing across different race/ethnic groups.

  H.3: Since race/ethnic groups differ in the prevalence of HIV, I am also hypothesizing that the groups will differ in the prevalence of HIV risk factors and testing.
Data


Data used for this analysis were collected from the 2002 wave of the National Survey of Family Growth (NSFG).  This survey has been conducted periodically by the National Center for Health Statistics.  Topics in this survey include a wide range of questions concerning sexual and reproductive behavior and health.  In 2002, this nationally representative survey included both male and female respondents between the ages of 15 and 44, with an over-sample of teenagers, Blacks and Hispanics.  For the purposes of this research, only female respondents are included in the analysis.  The sample of female respondents included 7,643 women.  The survey was conducted using face-to-face interviews by female interviewers.  Sensitive questions, including questions related to the HIV risk factors of interest in the present research, were entered directly into the computer by the respondent to enhance the reliability and confidentiality of answers.  While respondents are asked about a variety of sexual behaviors and sexually transmitted diseases, they are not asked whether or not they are presently HIV positive.  Questions related to HIV testing, however, are asked, allowing for an analysis of HIV risk factors and their relationship to HIV testing. 
Dependent Variables


The dependent variable of interest for the present analysis is whether or not a woman has received an HIV test.  Questions included in the 2002 NSFG related to testing behavior include whether or not the respondent has received an HIV test, blood donation, reasons why the respondent was tested for HIV, and where the HIV test was obtained.  In 1985, the American Red Cross began routinely testing all donated blood for HIV antibodies.  This means that all individuals who have donated blood since that time have received an HIV blood test.  While the testing of these individuals probably does test individuals who would not otherwise be tested, it represents testing that is “passive,” rather than individuals who are actively seeking to be tested due to known risk behavior.  The NSFG data allows me to determine whether or not the HIV test than an individual received was solely due to blood donation.  In addition, the presence of routine HIV testing during prenatal care has also led to the “passive” testing of many more women.  While prenatal testing is not universal, due to lack of prenatal care or individual refusal to be tested, it has become highly prevalent.  The NSFG data ask the respondent for the reason why an HIV test was obtained.  This enabled me to differentiate those who gave the main reason for their test as due to pregnancy from those who were tested for other reasons.  Using these multiple sources for HIV testing information found in the data, I was able to classify all respondents into 4 testing categories:
· No HIV test

· HIV test related to blood donation only

· Pregnancy related HIV test only
· HIV test unrelated to blood donation or pregnancy

In the first set of analyses in this paper, I estimated 3 separate models with different dependent variables that I have created from these classifications:


Any HIV Test- This dependent variable is a dummy variable coded “0” if the respondent does not report any HIV test.  This variable is coded “1” if the respondent has had any HIV test, including blood donation or pregnancy related.


HIV Test, excluding blood donation – This dependent variable is a dummy variable coded “0” if the respondent does not report any HIV test or if the respondent’s only reported HIV test was due to blood donation.  This variable is coded “1” if the respondent reports an HIV test unrelated to blood donation, but does include any testing that was due to pregnancy


HIV Test, excluding blood donation and pregnancy related – This dependent variable is a dummy variable coded “0” if the respondent does not report any HIV test or if their only HIV test was due to blood donation.  The variable is also coded “0” if the respondent reports that the main reason for their HIV test was because they were pregnant


Since my main research question for the present research is the relationship between HIV risk and actively seeking HIV testing, I also conducted additional analysis using the last dependent variable.  In the second set of analyses I estimated separate models by racial groups, using the third categorization of my dependent variable in order to determine if the relationship between risk and testing differs across racial groups.
Independent Variables – HIV Risk Factors


The main independent variables of interest are related to behaviors that increase an individual’s risk of contracting HIV.  Several of these risk factors were discussed previously in the literature review, and all factors have been established in previous research to be relevant.  The NSFG data allowed for the measurement of several independent risk factors for HIV.  These factors will be included in all models to determine if they are significantly related to receiving an HIV test and if this relationship varies across racial groups.  For sexual risk factors, questions were not asked of women who reported never having a male sexual partner.  In my analysis, I have recoded these women to indicate that they do not have any of the sexual risk factors.  In addition, sexual risk factors take into account sexual risk associated with male sexual partners only.  Since previous literature has established that risk of HIV transmission is relatively low through same-sex behaviors among females, only heterosexual behavior is considered in the present analysis.  There were 6 separate sexual risk factors that were measured in the data.  Due to the low prevalence of each of these risk factors individually I collapsed these variables into one sexual risk variable.  The 6 risk factors were: 
· Whether or not the respondent had ever had involuntary vaginal intercourse with a man

· Whether or not the respondent had reported having a bisexual male sex partner in the past 12 months

· Whether or not the respondent had reported having an IV drug using male sex partner in the past 12 months

· Whether or not the respondent had reported that she has had sex with a male for drugs or money in the past 12 months

· Whether or not the respondent had reported that she has paid a male drugs or money for sex in the past 12 months

· Whether or not the respondent had reported that she has had sex with a male that she knew was HIV+ in the past 12 months

· Whether or not the respondent had reported that she has had sex with a non-monogamous sexual partner in the past 12 months

This sexual risk variable was measured as a dummy variable that was coded as “1” if the responded reported the presence of one or more of these sexual behaviors and “0” if the responded reported none or if the responded stated that they had never had sex with a male.  
Another important aspect of HIV risk is drug use.  The NSFG data include several variables related to drug use in the 12 months prior to the survey including intravenous drug use, use of crack, and use of cocaine.  While IV drug use specifically is a significant risk factor for HIV, the low prevalence of reports of IV drug use in the sample made this factor difficult to measure alone.  Instead, I created a drug use variable that was a dummy variable coded “1” if the responded reported having used IV drugs, crack, or cocaine in the previous 12 months and “0” if the responded reported no drug use.


Since previous literature reports an increased risk and prevalence of HIV for people who are infected with other STIs, I included the presence of another STI as a risk factor.  Specifically, the survey asks if the responded has received treatment in the previous 12 months for gonorrhea, Chlamydia, herpes, syphilis, or genital warts.  If the respondent reports having received treatment for one or more of these STIs, then this variable is coded as “1” and is coded as “0” if they report no other STIs.  Finally, I also included two continuous variables as HIV risk factors, total number of sexual partners prior to the survey and number of sexual partners in the previous 12 months.  For these variables, I assume that risk for HIV increases as the number of sexual partners increase.  










Independent Variables – Other


In addition to factors known to be associated with HIV infection, there are other variables that were included in the analysis as control variables.  These variables have also been established to be related to prevalence of HIV infection, and several can be related to HIV risk behavior as well.  These additional variables are:


Race – The NSFG allow for the measurement of 3 racial categories (White, Black, and other), with one category for ethnicity, Hispanic.  I have categorized these into 4 groups: Non-Hispanic White, Non-Hispanic Black, Hispanic, and Non-Hispanic other.  These are measured as a series of dummy variables coded “1” if the respondent is of the specified race and “0” for all other respondents.  In the analysis, Non-Hispanic White respondents are used as the reference category.



Marital Status – The NSFG data allows for 6 distinct marital status categories.  These categories encompass both legal and non-legal statuses.  These categories are: married, unmarried-cohabiting, divorced, widowed, married-separated, and single.  Since the prevalence of divorced, widowed and separated respondents were significantly smaller than the other categories, I combined them into one dummy variable for previously married.  Marital status is measured with a series of dummy variables coded “1” if the respondent is of the specified marital status and “0” for all other respondents.  In the analysis, married respondents are used as the reference category. 


Education  - There are several possible ways that the NSFG would allow to operationalize education.  In this analysis, I have chosen to measure educational attainment in 3 categories: less than a high school degree or equivalent, high school graduate or equivalent without any college, and high school graduate with at least some college.  These are measured as 3 dummy variables coded “1” if the respondent has the specified level of educational attainment and “0” for all other respondents, with more than high school used as the reference category in the analysis.



Place of Residence – This variable categorizes respondent’s place of residence as urban, suburban, or rural.  Respondents are classified as urban if they live in a census designated metropolitan statistical area, in a central city.  Suburban respondents live in a census designated metropolitan statistical area that is not the central city.  Respondents are designated as rural if they do not live in a census designated metropolitan statistical area.  As before, this is measured using a series of dummy variables, with urban residence serving as the reference category.



Age – Respondent’s age at the time of the survey is measured in continuous years of age.



Ever been pregnant – This variable is a dummy variable that is coded “1” if the respondent reports having ever been pregnant, regardless of the outcome of the pregnancy.  It is coded “0” if the respondent has never been pregnant.

In addition, for the first set of 3 models that I estimate, I will use all racial groups together and include race in the model as a control variable.  Following this analysis, I will estimate separate models for each racial group, using the third categorization of HIV testing as my dependent variable.  The relevant groups are: non-Hispanic White (hereafter referred to as White), Black, and Hispanic.
Methods


Following a descriptive analysis of the variables included in this study, I will use logistic regression modeling to measure the relationship between risk behavior and HIV testing.  I will estimate two separate models for each of my relevant dependent variables, with the first model using the HIV risk factor variables alone and the second including the control variables.  Following this analysis I will then estimate three separate sets of models by race.  Prior to estimating the logistic regression models, I ruled out possible multicolinearity between my independent variables by examining the tolerances for each variable.  The tolerance for each independent variable was over 0.45 for all variables, indicating that it is appropriate to include all variables together in the same model.  The NSFG data also includes sample weights to take into account over-samples in the data.  Sample weights were included in my analysis according to instructions included in the NSFG technical documentation (see NCHS, 2004).  To aid in interpretation, I report the antilog of the logit coefficients, or odds ratios, for each of my independent variables.  Across dependent variables, I am able to determine if significant risk factors vary when the outcome includes or excludes “passive” testing behavior.  A comparison of odds ratios between the models with all races and the separate models by race allows me to determine if the relationship between HIV risk and being tested is different for different groups.      
Results

Descriptive Results


Before estimating logistic models, I first performed a descriptive analysis of my relevant variables.  The initial, descriptive results are presented in Tables 1 and 2.    For the dependent variable, HIV testing, 70% of the sample reported having had an HIV test, with the majority of these being unrelated to pregnancy or blood donation (38.8% of the total sample).  Women who had only had an HIV test due to blood donation comprised 11.3% of the sample, with the remaining 19.9% consisting of women whose sole HIV test was related to pregnancy.  

Also reported in Table 1 are the distributions of the risk factors associated with HIV.  Percentages reported in the table refer to percent of the total sample reporting the risk factor.  Drug use was reported by 3.5% of the sample, while some type of sexual risk was reported by 23.2% of the women in the sample.  Having another STI was reported by 4.1% of the sample.  The average number of total sexual partners reported prior to the survey was 3.3, and this ranged from a low of 0 to a high of 50 or more.  For number of sex partners in the 12 months prior to the survey, the average was just under 1, at 0.7 ranging from 0 to 20.  Since 11% of the total sample (not shown) report that they have never had sex with a male partner, these percentages are somewhat lower than what would have resulted if only sexually active women were considered.  Table 1 reports that the mean age of respondents was 29.5 years.  Finally, Table 1 reports that the sample was 54.2% White respondents, 20% Black, 20.8% Hispanic, and 5% some other race.  This distribution was due to the controlled sampling of respondents by race. 
Table 1: Descriptive Results, HIV Testing Categories and Risk Factors

	HIV Testing:
	Percent
	Risk Factors:
	Percent

	     No HIV Test
	30.0
	     Drug Use
	3.5

	     Blood Donation
	11.3
	     Sexual Risk
	23.2

	     Pregnancy Related
	19.9
	     Has other STI
	4.1

	     Other HIV Test
	38.8
	
	

	
	Mean
	 Race:
	

	Age
	29.5
	     White
	54.2

	Number of Sex Part.
	3.3
	     Black
	20.0

	Sex Part. Last 12 Mo.
	0.7
	     Hispanic
	20.8

	
	
	     Other
	5.0



Table 2 presents a bivariate descriptive tabulation of race by type of HIV test reported.  While the majority of all races reported having received some type of HIV test, the types of tests reported varied across races.  For example, 15% of White respondents had an HIV test due to blood donation compared to 5.6% for Blacks and 6.5% for Hispanics.  Pregnancy-related testing was most prevalent among Hispanics with 22.7% reporting a pregnancy related test compared to 19% of Whites and 17.6% of Blacks.  The final category of HIV test, tests unrelated to blood donation or pregnancy, included 48.1% of Black respondents compared to 33.8% for both Whites and Hispanics.  I also calculated a Chi-square statistic and found that these differences in type of HIV test by race were statistically significant.


In Table 3, I present a bivariate analysis of HIV risk factors by race.  Again, there were significant differences in the prevalence of all risk factors across racial groups.  For sexual risk, Blacks were found to have the highest prevalence with 32.5% of Blacks reporting some type of sexual risk, while Whites and Hispanics had a similar level of sexual risk at 18.8% and 18.7% respectively.  For drug use, members of the “other” racial category had the highest rate of drug use reported at 5.6%, followed by Whites and Hispanics with 3.3% and 3.1%.  Blacks reported the lowest prevalence of drug use at 1.9% of the sample.  Finally, the presence of another STD mirrored the sexual risk category with Black respondents reporting the highest prevalence of other STDs, 5.5%, and Whites the lowest at 2.7%.  Despite having a level of sexual risk that was similar to Whites, however, Hispanics had a prevalence of other STDs that was closer to that of Blacks, with 4.2% of Hispanics reporting another STD.  
Table 2: Tabulation of Race by Type of HIV test, 2002 NSFG
	Race
	No Test
	Blood Donation
	Pregnancy Related
	Other HIV Test

	     White
	30.2
	15.0
	19.0
	33.8

	     Black
	28.7
	5.6
	17.6
	48.1

	     Hispanic
	36.9
	6.6
	22.7
	33.8

	     Other
	42.5
	8.2
	20.7
	28.6


Chi2 = 240.43,  p<.05
Table 3: Tabulation of Race by HIV Risk, 2002 NSFG
	Race
	Sexual Risk
	Drug Use
	Other STI

	     White
	18.8
	3.3
	2.7

	     Black
	32.5
	1.9
	5.5

	     Hispanic
	18.7
	3.1
	4.2

	     Other
	26.0
	5.6
	4.3

	Chi2
	83.5, p<.05
	13.8, p<.05
	24.2, p<.05


Logistic Regression Results


Following the descriptive analysis, I first estimated logistic regression models for each of the three categorizations of my dependent variable with all racial groups combined.  The odds ratios for these results are presented in Table 4.  The first set of two models uses any HIV test as the dependent variable.  The first model in each set of models uses only the risk factors as independent variables.  In the first set of two models, the only risk factors that significantly impact the likelihood of having any HIV test is the total number of sexual partners and the number of sexual partners in the previous 12 months.  The total number of sexual partners indicated that likelihood of being tested for HIV increased as the number of sexual partners increased, however the number of sexual partners in the previous 12 months indicated that the likelihood of being tested decreased as the number of sexual partners increased.  Also significant in the full model were other race, previously married and single marital status, all education categories, suburban and rural place of residence, age, and previous pregnancy.

In the second set of two models, the dependent variable was HIV testing excluding tests related to blood donation.  In this model, the total number of sexual partners and partners in the previous 12 months variables were found to have a similar relationship as in the previous models.  In this model, however, drug use was found to significantly increase the likelihood of being tested for HIV.  Also in this model, the sexual risk factor approaches significance in the presence of the control variables.  Another notable difference in this model is that Black and Hispanic women are now more likely than White women to have been tested for HIV.


In the final set of two models, the outcome was HIV testing excluding testing related to blood donation or pregnancy.  In this model, drug use, having a concurrent STI, and the total number of sexual partners were all found to be significant and to retain their significance in the presence of the control variables.  The sexual risk variable initially approached significance in Model 1, but lost its significance in Model 2.  Also significant in this model are Black and Hispanic race, marital status, age, and previous pregnancy.  The “ever been pregnant” variable was significant and positively related to the likelihood of receiving an HIV test in the first two sets of Models, but becomes significantly negative in the last set of Models.  The relationship of this variable to the dependent variable indicates that the women whose only HIV test was related to pregnancy have been correctly classified on the dependent variable.
Table 4: Logistic Regression Results (Odds Ratios) for Three HIV Testing Outcomes, 

2002 NSFG
	
	Any HIV Test
	HIV Test

(excluding blood donation)
	HIV Test

(excluding blood donation and pregnancy related)

	
	Model 1
	Model 2
	Model 1
	Model 2
	Model 1
	Model 2

	Risk Factors:
	
	
	
	
	
	

	     Drug Use
	1.08  
	1.32
	1.18*
	1.44*
	1.55**
	1.57**

	     Sexual Risk
	1.03 
	1.13
	1.19
	1.19*
	1.21*
	1.05

	     Other STI
	1.15 
	1.20
	1.36
	1.27
	1.51**
	1.50**

	     Total # Part.
	1.12** 
	1.12**
	1.08**
	1.08**
	1.06**
	1.06**

	     Part. in last 12 mo.
	0.76**
	0.79**
	0.81**
	0.84**
	0.95
	0.93

	Race:
	
	
	
	
	
	

	     White
	
	ref
	
	ref
	
	ref

	     Black
	
	1.09
	
	1.80**
	
	1.86**

	     Hispanic
	
	1.03
	
	1.41**
	
	1.31**

	     Other
	
	0.68**
	
	1.09
	
	1.01

	Marital Status:
	
	
	
	
	
	

	     Married
	
	ref
	
	ref
	
	ref

	     Cohabiting
	
	0.91
	
	1.02
	
	1.30**

	     Previously Married
	
	0.76**
	
	1.01
	
	1.88**

	     Single
	
	0.77**
	
	0.70
	
	1.49**

	Education:
	
	
	
	
	
	

	     < High School
	
	0.51**
	
	0.84
	
	1.02

	     High School Grad.
	
	0.60**
	
	0.80**
	
	0.90

	     > High School Grad.
	
	ref
	
	ref
	
	ref

	Place of Residence:
	
	
	
	
	
	

	     Urban
	
	ref
	
	ref
	
	ref

	     Suburban
	
	0.96
	
	0.94
	
	0.98

	     Rural
	
	0.71**
	
	0.65**
	
	0.86

	Age 
	
	0.96**
	
	0.95**
	
	1.02**

	Ever Been Pregnant
	
	3.10**
	
	3.81**
	
	0.73**

	N
	5712
	5712
	5712
	5712
	5712
	5712


** p <.05  *p < .10


Following this analysis I estimated logistic regression models for each racial group separately to ascertain if the relationship between HIV risk and being tested differs by racial group.  Since I am primarily interested in women who are actively seeking to be tested for HIV, I used the third dependent variable from my previous set of analyses as the dependent variable in this second set of analyses.  For each racial group, I estimated two models: one with the risk factors only and a second that included relevant control variables.  The odds ratios for these results are presented in Table 5.  I also repeat the analysis for all racial groups combined and present it in Table 5 for comparison.  All models had the same dependent variable of whether or not the respondent had received an HIV test that was apart from blood donation or pregnancy.  
For all races together, the drug use, other STD and total number of sexual partners variables are significant and retain their significance in the presence of controls.  For example, the drug use variable suggests that women who are drug users are 57% more likely to have received an HIV test than women who were not drug users.  For race as a control variable, both Black and Hispanic respondents were significantly more likely to have received an HIV test than were White respondents.  Other significant control variables were: marital status (with all unmarried groups more likely to be tested than married women), age (likelihood of being tested increased with age) and whether or not the respondent had ever been pregnant (with those previously pregnant less likely to receive this type of HIV test). 


Since race was found to be significant as a control variable, I was also interested to determine if the relationship between HIV risk factors and the likelihood of being tested differed across racial/ethnic groups.  First, I used a sub-sample of only White respondents.  In this sub-sample, as in the full sample, the drug use, other STD, and number of sexual partners variables were significant and positively related to HIV testing.  The drug use variable, however, was only marginally significant in this model, with a p value of <.10.  The magnitude of the drug use effect was also less in this model than it was in the full model.  For having another STD, however, the magnitude of the effect was stronger such that White respondents who report having another STD being 84% more likely to have received an HIV test.  For the control variables, having been previously married significantly increased the likelihood of receiving an HIV test as did age.  As in the previous model, past pregnancy significantly decreased the likelihood of this type of HIV test.  One difference in the model for Whites was a significant increase in the likelihood of being tested for respondents with less than a high school education when compared to more highly educated respondents (OR 1.46).

Unlike the full model or the model for White respondents, the model for both the Black and Hispanic respondents had only one significant risk factor: total number of sexual partners.  This factor increased the likelihood of being tested for HIV only slightly for each additional sexual partner that a respondent reports.  For both Blacks and Hispanics, the magnitude of this odds ratio was slightly lower that both the full model and the model for Whites alone.  For the marital status variable, cohabitation was found to be marginally significant for Hispanics, while being previously married or currently single was significant for both Blacks and Hispanics.  Also significant was the age variable that had a similar magnitude across all racial groups.  Interestingly, the less than high school education variable is significant for Blacks and Hispanics, but its effect is negative for these groups.  

Table 5: Logistic Regression Results (Odds Ratios) for HIV Testing, all Races and By Race,
2002 NSFG
	
	All Races
	White
	Black
	Hispanic

	
	Model 1
	Model 2
	Model 1
	Model 2
	Model 1
	Model 2
	Model 1
	Model 2

	Risk Factors:
	
	
	
	
	
	
	
	

	     Drug Use
	1.55**
	1.57**
	1.56*  
	1.49*
	0.95
	1.07
	1.65
	1.73

	     Sexual Risk
	1.21*
	1.05
	1.13 
	1.05
	1.15
	1.08
	1.03
	0.88

	     Other STD
	1.51**
	1.50**
	1.81** 
	1.84**
	1.29
	1.38
	0.96
	1.07

	     Total # Part.
	1.06**
	1.06**
	1.06**
	1.06**
	1.04**
	1.03**
	1.05**
	1.04**

	     Part. in last 12 mo.
	0.95
	0.93
	0.95 
	0.94
	1.04
	1.03
	1.05
	1.03

	Race:
	
	
	
	
	
	
	
	

	     White
	
	ref
	
	-----
	
	-----
	
	-----

	     Black
	
	1.86**
	
	-----
	
	-----
	
	-----

	     Hispanic
	
	1.31**
	
	-----
	
	-----
	
	-----

	     Other
	
	1.01
	
	-----
	
	-----
	
	-----

	Marital Status:
	
	
	
	
	
	
	
	

	     Married
	
	ref
	
	ref
	
	ref
	
	ref

	     Cohabiting
	
	1.30**
	
	1.26
	
	1.50
	
	1.35*

	     Previously Married
	
	1.88**
	
	1.80**
	
	1.74**
	
	2.24**

	     Single
	
	1.49**
	
	1.14
	
	2.12**
	
	2.32**

	Education:
	
	
	
	
	
	
	
	

	     < HighSchool
	
	1.02
	
	1.46**
	
	0.63**
	
	0.71**

	     HighSchool Grad.
	
	0.90
	
	0.89
	
	0.83
	
	0.76

	     >HighSchool Grad.
	
	ref
	
	ref
	
	ref
	
	ref

	Place of Residence:
	
	
	
	
	
	
	
	

	     Urban
	
	ref
	
	ref
	
	ref
	
	ref

	     Suburban
	
	0.98
	
	0.96
	
	1.16
	
	1.07

	     Rural
	
	0.86
	
	0.82
	
	1.31
	
	0.67

	Age 
	
	1.02**
	
	1.02**
	
	1.02*
	
	1.05**

	Ever Been Pregnant
	
	0.73**
	
	0.65**
	
	0.95
	
	1.00

	N

	5712
	5712
	3166
	3166
	1131
	1131
	1200
	1200


*p <.05  ** p<.10

Overall, the results of my hypothesis testing were mixed.  In the model that considered all races together, I found only marginal support for my first hypothesis and full support for my second hypothesis.  The drug use, other STD and total number of sexual partners risk factor variables were significant; however the sexual risk factor variable was not.  This would provide support for the idea that there is a “lag” in the public perception of HIV risk due to heterosexual sex behavior in women.  An evaluation of these hypotheses across racial groups finds that this relationship is only true for White respondents.  Not only is the sexual risk variable non-significant for Blacks and Hispanic respondents, but the drug use and other STD variables have lost their significance as well.  Another interesting difference is the difference in the direction of the education effect.  Although education is not significant in the model with all races, it is significant for all of the individual models.  The difference is in the direction of the effect.  This indicates that less educated Whites are more likely to be tested for HIV, while higher educated Blacks and Hispanics are more likely to be tested.  While it is possible that my overall results are due to the nature of the data, such as under-reporting of risk behavior by respondents, the researchers who have produced the survey have taken numerous steps to increase the reliability of the data.  In the absence of significant data error, the results presented in this analysis indicate that women with several factors putting them at a high risk for contracting HIV are no more likely to be tested than are women without the high risk factors, and this is especially true for minority women.
Implications and Conclusions

The findings reported in this paper have for significant public health implications.  As mentioned previously, the number of women with HIV infection is growing rapidly, with the source of infection more likely to be related to sexual behavior than IV drug use.  If women at risk due to sexual behavior are not being tested, as is suggested by the results of this research, then the potential morbidity and mortality rates in women could continue to climb.    In addition, despite the link of drug use and HIV testing for whites, the data reported here show that minority women, who have higher rates of the disease to begin with, also do not have a link between drug use or sexual risk and HIV testing.  Since the descriptive analysis indicates a higher prevalence of sexual risk and other STIs among Black women in particular, this also indicates that the prevalence of HIV among minority women will continue to rise as well.   Individuals who are actively seeking an HIV test, as was the dependent variable in the race specific analyses, can be uniquely targeted for prevention measures.  Testing can be related to reduction in both morbidity and mortality from HIV/AIDS.  First, mortality can be reduced in women who test positive due to early detection and treatment.  Second, future morbidity can be reduced through post-test education and counseling.  This post-test education can teach prevention strategies to those who test negative, as well as strategies to prevent transmission, including transmission to future offspring, in those who test positive.


These results indicate the need for further policies that target the populations identified in this research.  Specifically, it is imperative that HIV/AIDS related outreach target women at risk due to sexual behavior.  Additionally, since a woman’s risk can sometimes be unknown even to her (for example, due to unknown behavior of a male sexual partner), strategies targeting all sexually active women are not unwarranted.  The research presented in this paper suggests that strategies encouraging testing of drug users, the group that was of the highest risk in the past, have only been successful in increasing awareness of the need to be tested for HIV for White women, with outreach to target minority drug users still needed.    

One limitation of the present research is that it focuses exclusively on data for the United States.  It is well known that the HIV/AIDS epidemic is worldwide, with infection rates significantly higher in other countries.  The effect of HIV/AIDS on women, one of the main focuses of this paper, is also significantly higher in other countries.  For example, a recent report released by the United Nations reports that an estimated 13.5 million women are currently infected with HIV in Sub-Saharan Africa, with a total of 2.4 million AIDS related deaths thus far in 2005 (UNAIDS, 2005).  The global importance of HIV testing for women, therefore, is even higher than that of the United States alone.


There are several directions for this present research to take in the future.  The 2002 NSFG data has a wealth of information in addition to what was analyzed in the present research.  Specifically, data related to post-test education are a logical follow-up to the analysis related to HIV testing.  The NSFG data includes a question on whether or not respondents who had an HIV test were counseled after they received their results and what topics were covered during the counseling.  These data would shed light on the present status of HIV-related education and prevention strategies and inform specific areas for improvement.  Continued, extensive research related to the HIV/AIDS epidemic overall, and women specifically, will continue to be of vital importance for the foreseeable future.  

Works Cited
Anderson, John E., Anjani Chandra, William D. Mosher. 2005. “HIV Testing in the United States, 2002” Advance Data From Vital and Health Statistics; no 363. U.S. Department of Health and Human Services.
Anderson, John E., James W. Carey, Samuel Taveras. 2000. “HIV Testing Among the General US Population and Persons at Increased Risk: Information From National Surveys, 1987-1996.” American Journal of Public Health. 90(7):1089-1095.

Bennett, Rebecca and Charles A. Erin, eds. 1999. HIV and AIDS: Testing, Screening, and Confidentiality. New York, NY: Oxford University Press.

Bloor, Michael. 1995. The Sociology of HIV Transmission. Thousand Oaks, CA: Sage Publications Ltd.

Boozer, Michael A. and Tomas J. Philipson. 2000. “The Impact of Public Testing for Human Immunodeficiency Virus.” The Journal of Human Resources. 35(3):419-446.
Center for Disease Control. 2004. “Number of Persons Tested for HIV – United States, 2002.” MMWR Weekly. 53(47):1110-1113.

Center for Disease Control. 2004. “High-Risk Sexual Behavior by HIV-Positive Men who have Sex with Men – 16 Sites, United States, 2000-2002.” MMWR Weekly. 53(38):891-894.

Center for Disease Control. 2004. “Heterosexual Transmission of HIV – 29 States, 1999-2002.” MMWR Weekly. 53(06):125-129.
Center for Disease Control. 2004. HIV/AIDS Surveillance Report, 2003 (Vol. 15). Atlanta: US Department of Health and Human Services, Centers for Disease Control and Prevention; Also available at: http://www.cdc.gov/hiv/stats/hasrlink.htm.
Center for Disease Control. 2003. “HIV Diagnosis Among Injection-Drug Users in States with HIV Surveillance – 25 States, 1994-2000.” MMWR Weekly. 52(27):634-636.

Center for Disease Control. 2003. “Late Versus Early Testing of HIV – 16 Sites, United States, 2000-2003. MMWR Weekly. 52(25):581-586.

Center for Disease Control. 2003. “Advancing HIV Prevention: New Strategies for a Changing Epidemic- United States, 2003.” MMWR Weekly. 52(15):329-332.
Center for Disease Control. 2002. “HIV Testing Among Pregnant Women – United States and Canada, 1998-2001.” MMWR Weekly. 51(45):1013-1016.

Center for Disease Control. 1995. “Update: AIDS Among Women-United States, 1994.” MMWR Weekly. 44(05):81-84
Center for Disease Control. 1992. “1993 Revised Classification System for HIV Infection and Expanded Surveillance Case Definition for AIDS Among Adolescents and Adults.” MMWR Weekly. 41(51): 961-962.
Corea, Gena. 1992. The Invisible Epidemic: The Story of Women and AIDS. New York, NY: HarperCollins Publishers.

Campbell, Carole A. 1999. Women, Families, and HIV/AIDS: A Sociological Perspective on the Epidemic in America. Cambridge, UK: Cambridge University Press.

Ebrahim, Shahul H., John E. Anderson, Paul Weidle, and David W. Purcell. 2004. “Race/Ethnic Disparities in HIV Testing and Knowledge About Treatment for HIV/AIDS: United States, 2001.” AIDS Patient Care and STDs. 18(1):27-33

Exner, Theresa M., Susie Hoffman, Kavita Parikh, Cheng-Shiun Leu, Anke A. Ehrhardt. 2002. “HIV Counseling and Testing: Women’s Experiences and the Perceived Role of Testing as a Prevention Strategy.” Perspectives on Sexual and Reproductive Health. 34(2): 76-83.

Goldstein, Nancy and Jennifer L. Marlowe, eds. 1997.  The Gender Politics of HIV/AIDS in Women: Perspectives on the Pandemic in the United States. New York, NY: New York University Press.
Karon, John M., Patricia L. Fleming, Richard W. Steketee, and Kevin M. DeCock. 2001. “HIV in the United States at the Turn of the Century: An Epidemic in Transition.” American Journal of Public Health. 91(7):1060-1068.

Klitsch, M. 1994. “More Americans Under 30 are Planning to be Tested for Infection with HIV.” Family Planning Perspectives. 26(4):184-185.

National Center for Health Statistics. 2002. National Survey for Family Growth Data.

National Center for Health Statistics. 2004. “Public Use Data File Documentation: National Survey for Family Growth, Cycle 6: 2002.”
O’Leary, Ann and Loretta Sweet Jemmott, eds. 1995. Women at Risk: Issues in the Primary Prevention of AIDS. New York, NY: Plenum Press.

Remez, L. 2002. “Whether Americans Seek HIV Testing is Linked to Race and Perceived Risk.” Perspectives on Sexual and Reproductive Health. 34(2):106-107.

Turner, R. 1994. “A Third of U.S. Women Have Had an HIV Test, Most at a Blood Bank.” Family Planning Perspectives. 26(3):140-142.

UNAIDS. 2005. “AIDS Epidemic Update: December 2005.” Joint United Nations Programme on HIV/AIDS(UNAIDS) and World Health Organization (WHO). 
� Model N does not equal total survey N due to respondent non-response to one or more relevant questions.





PAGE  
2

