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Abstract
Objectives—Relationships between non-use of highly active anti-retroviral therapy (HAART),
race/ethnicity, violence, drug use and other risk factors are investigated using qualitative profiles of
five risk factors (unprotected sex, multiple male partners, heavy drinking, crack, cocaine or heroin
use, and exposure to physical violence) and association of the profiles and race/ethnicity with non-
use of HAART over time.

Methods—A Hidden Markov Model (HMM) was used to summarize risk factor profiles and
changes in profiles over time in a longitudinal sample of HIV-infected women enrolled in the
Women's Interagency HIV Study (WIHS) with follow-up from 2002 to 2005 (N=802).

Results—Four risk factor profiles corresponding to four distinct latent states were identified from
the five risk factors. Trajectory analysis indicated that states characterized by high probabilities of
all risk factors or by low probabilities of all risk factors were both relatively stable over time. Being
in the highest risk state did not significantly elevate the odds of HAART non-use (OR: 1.05; 95%
CI: 0.6-1.8). However, being in a latent state characterized by elevated probabilities of heavy drinking
and exposure to physical violence, along with slight elevations in three other risk factors, significantly
increased odds of HAART non-use (OR: 1.4; 95% CI: 1.1-1.9).

Conclusions—The research suggests that HAART use might be improved by interventions aimed
at women who are heavy drinkers with recent exposure to physical violence and evidence of other
risk factors. More research about the relationship between clustering and patterns of risk factors and
use of HAART is needed.

Introduction and Background
Since introduction of HAART in 1996, HIV/AIDS-related morbidity and mortality rates have
declined dramatically (Palella et al., 1998). However, between 1993 and 2001 AIDS-related
deaths declined at a slower rate among blacks than among whites (Levine et al., 2007). There
is also growing evidence of lower rates of use of ART by women of color compared to other
women (Cohen et al., 2004). One possible explanation is difference in access to quality medical
care and antiretroviral therapy (ART). In addition, prior research has documented that risk
factors, such as alcohol abuse and depression, that may vary over time are associated with
HAART nonuse in medically eligible women (Lazo et al., 2007). However, many risk factors
are concomitant suggesting that they may cluster and, depending on the particular combination,
may be a proxy for an underlying unobserved or latent state that gives rise both to the risk
factors and to non-use of HAART. Few studies have attempted to summarize multiple risk
factors that are potentially clustered as latent states or to examine transitions among such states
dynamically over time. Instead, previous investigations of risk factors linked to HAART use
have modeled concomitant factors, such as alcohol abuse, drug use, and violence, as separate
main effects rather than as clustered observable facets of a common unobserved individual trait
or state.

In the present study, data from the Women's Interagency HIV Study (WIHS) were used to
investigate the association between non-use of HAART and latent states characterized by
clusters of risk factors among HIV-infected women using an extended version of the
multivariate discrete Hidden Markov Model (HMM) (MacDonald & Zucchini, 1997; Rijmen,
Ip, Rapp, & Shaw, 2008). Advancing our understanding of these relationships is intended to
develop a more nuanced understanding of risk factors that impede effective HIV treatment
among women and to understand better the interplay between risk factor clusters and racial/
ethnic disparities in HAART use among medically eligible women. Findings may also assist
in better understanding of the mechanisms by which clusters of risk factors contribute to non-
use of HAART and disparities in HIV/AIDS care.
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Previous Research on Risk Factors Associated with HAART Non-Use
Previous studies of HIV/AIDS care have documented significant differences in HAART use
by gender and race/ethnicity (Cook et al., 2002b; Cohen et al., 2004; Shapiro et al., 1999;
Andersen et al., 2000; Cunningham et al., 2000; Cohen et al., 2004; Lillie-Blanton et al., 2009),
by drug use (Cook et al., 2002b; Cook et al., 2007) and by history of physical abuse (Cohen et
al., 2004). Several studies provide evidence that risk factors may cluster. Physical abuse and
substance abuse have been associated with sexual risk factors such as unprotected sex and
having multiple partners that have in turn been linked to HAART use. Studies have found that
lower medication adherence rates and beliefs about reduced infectiousness among women on
HAART were associated with reduced condom use (Wilson et al., 2002, Wilson, 2001). In
addition, studies have linked illicit drug use to inconsistent condom use and an increased
number of sex partners (Skurnick, Abrams, Kennedy, Valentine, & Cordell, 1998; Clark,
Kissinger, Bedimo, Dunn, & Albertin, 1997; Novotna et al., 1999). While independent effects
of drug use and physical abuse on medical care use by HIV-infected people have been
documented (Cohen et al., 2004; Cook et al., 2002b; Palacio et al., 2004), relatively little is
known about combinations or clusters of risk factors that are associated with care obtained by
HIV-infected medically eligible women.

We employed an extended version of the multivariate discrete HMM to capture the complexity
of possible complex patterns of concomitant factors (i.e., illicit drug use, heavy alcohol use,
multiple male partners, unprotected anal or vaginal sex, and exposure to physical violence)
and to model the underlying unobserved dynamic process that may give rise to complex
observed risk factor patterns that vary over time and are associated with HAART non-use.
Unlike trajectory analysis approaches that have employed latent growth curve analysis or
growth mixture models to model changes in a single continuous outcome over time (Smith &
Ecob, 2007; Lee & Thompson, 2008; Martino, Ellickson, Klein, McCaffrey, & Edelen,
2008; Colman, Ploubidis, Wadsworth, Jones, & Croudace, 2007; Duncan et al., 2007), our
approach allowed us to identify complex patterns of risk factors that change, possibly
nonlinearly, over time. (See Ip et al, forthcoming, for a more technical explanation of the HMM
model as used in this application). Because different latent states characterized by multiple
observed binary risk factor indicators are not necessarily linearly ordered, the HMM method
provides a more flexible approach for assessing the dynamics of risk factors among HIV-
infected women.

Methods
Study population

We used data from the WIHS, an ongoing prospective cohort study that recruited women into
six study centers: Brooklyn, Bronx/Manhattan, Washington D.C., Chicago, Southern
California, and San Francisco. A standardized interview-based survey was used at semiannual
visits to collect information on demographics, medical history, use of antiretroviral medications
and other measures of psychosocial history. Detailed information on study methodology,
quality assurance, and baseline characteristics of the enrollees have been reported previously
(Barkan et al., 1998; Bacon et al., 2005).

The study enrolled 2054 HIV-infected women in 1994-95, and 737 HIV-infected women
during the second wave of enrollment (Bacon et al 2005: Table 5). Study participants enrolled
at the two time periods did not differ significantly in terms of race/ethnicity, income, education.
However, by design the second wave was targeted to enrollees who were younger in age,
HAART naïve, or HAART using and therefore had higher CD4 cell counts on average than
women enrolled in 1994-1995 (Bacon et al, 2005). Follow-up interviews of all women were
conducted at 6-month intervals. Because physical violence was only assessed annually, the
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analysis employed data from annual visits. In addition, women enrolled at two California sites
were excluded from analysis because data on physical violence were not collected from them.
Study protocols were reviewed and approved by the institutional review boards at the various
study sites.

The study population was limited to the subset of HIV-infected women who self-identified as
white, African American/Black, or Hispanic/Latina and who were ever clinically eligible for
HAART between study enrollment and visit 23 (October 1, 2005 – March 31, 2006) based on
criteria used in a prior study of WIHS participants of either: (a) current use of HAART or (b)
CD4+ count <350 cells/μL or (c) HIV RNA >50,000 copies/ml (Cohen et al., 2004).

Analysis was restricted to data collected between 2002 and 2005 in order to include HIV-
infected women from both waves. Within a sample of 1127 women at visit 16 with partial data
that spanned 4 years from even-numbered visits 16 (2002) to 22 (2005), data on 857 women
were available in all four years. Of these, 55 were excluded due to HAART ineligibility. Five
risk factors at each time point and four time points or years in total yielded a total of twenty
possible time-risk factor indicators for each of the 802 women.

Dependent Variable
The major outcome was self-reported HAART use since last visit (yes or no). We used an
indicator of HAART that was constructed by WIHS, using guidelines published by the
Department of Health and Human Services. The WIHS defined HAART based on guidelines
in place at the time of each study visit.1 Non-HAART combination antiretroviral therapy,
monotherapy, and no therapy were all grouped in the HAART non-use category. It is important
to stress that the outcome employed (non-use) is consistent with previous research (Cohen et
al, 2004). However, it in no way measures either access or treatment adherence. The term “non-
use” is used to denote women who reported that their main reason for not taking HAART was
that their physician did not prescribe it (33.3% of the sample in 2005) as well as women who
reported other reasons for not taking HAART (Lillie-Blanton et al, In Press). In addition, our
methodology will assign a woman who used HAART only once during the recall period to the
use category.

Laboratory measures
At each semi-annual visit, HIV-infected women had blood drawn and tested for HIV RNA
quantification and CD4+ cell count. For multivariate analyses, log10 transformation was used
to estimate the effect of a ten-fold change in HIV RNA and log2 to estimate the effect of a two-
fold change in CD4+ cell count on non-use. Hepatitis C antibody status, measured at the
baseline WIHS visit, was categorized as positive or negative.

Risk Factors
Five risk factor indicators were based on responses to questions about the six months prior to
interview. A binary indicator of illicit drug use was derived from the woman's positive response
to a question about crack, cocaine or heroin use since last visit. A binary indicator that the
woman met the NIAAA criterion for classification as a heavy drinker (>13 drinks per week)
since last visit was set equal to 1 (Dufour, 1999). Two binary indicators of sexual risk factors
were created. One indicator was set equal to one if the woman reported ≥ 2 male partners within
6 months of interview. The other was set equal to one if she reported unprotected vaginal sex
or unprotected anal sex ≥ 1 times in the six months prior to interview. A binary indicator of
recent physical violence was set equal to one if the woman reported that she had “experienced

1The guidelines published in 1998 defined HAART as involving treatment with 2 or more nucleotide reverse transcriptase inhibitors
(NRTI) and a protease inhibitor (PI) or in combination with a nonnucleotide reverse transcriptase inhibitors (NNRTI).
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serious physical violence since last visit” or if she indicated that she had experienced “partner
violence”, “family/friend violence”, and/or “stranger/acquaintance violence” within six
months of interview.

Latent states were characterized by patterns of the conditional probabilities of five observed
binary indicators of risk that could occur in any combination in the six months prior to
interview: 1) experienced any physical violence by a spouse, partner, family member,
acquaintance or stranger; 2) having more than one male partner; 3) use of crack, cocaine, or
heroin; 4) heavy drinking defined as >13 drinks/week; and 5) unprotected vaginal or anal sex
with a male. For example, at any given follow up, a woman might report all five risk factors
(and be coded a 1 on each of them) or she might report none of the factors (and be coded a 0
on each). Alternatively, she might report any combination of the five factors yielding 32 (25)
possible unique combinations of risk factors.

Other measures
Socio-demographic and health factors assessed in the multivariate analysis included race/
ethnicity (mutually exclusive categories of white non-Hispanics; black non-Hispanics; and
Hispanics), age in years at the study visit, poverty (family income at baseline based on federal
poverty level), years of education, full-time employment (yes/no at baseline), and depressive
symptoms (a binary indicator of a score of 23 or higher on the Center for Epidemiological
Studies Depression (CES-D) Scale) (Radloff, 1977; Cook et al., 2002a).

Health insurance coverage was classified into mutually exclusive categories: uninsured,
private, Medicare/other, and Medicaid/MediCal. Categories were constructed using a
classification hierarchy that is used by the Kaiser Commission on Medicaid and Uninsured and
the Urban Institute when analyzing data from the Current Population Survey. All participants
who reported Medicaid coverage were assigned to the Medicaid category. The remaining
respondents were assigned to private; Medicare; military-related coverage such as CHAMPUS;
other (e.g. student, no type specified) in that order (Kaiser Commission on Medicaid and the
Uninsured, 2008). Because of the small number of respondents with CHAMPUS, respondents
with private coverage or CHAMPUS were collapsed into a single category. Only women who
reported no public or private source of insurance were classified as uninsured. Women who
identified the AIDS Drug Assistance Program (ADAP) of the Ryan White Care Act as their
only resource for paying for medications were classified as uninsured since ADAP is not a
public or private health insurance plan with a defined benefit package beyond paying for
medications. We included a binary indicator of ADAP for any woman who reported enrollment
regardless of insurance status.

Hidden Markov Model
To model the state characterized by the five risk factor indicators we used the multiple indicator
HMM (MacDonald et al., 1997; Rijmen et al., 2008). Under an HMM, a categorical or
dichotomous latent variable is incorporated to account for qualitatively distinct patterns of the
entire set of risk factors. To capture the serial correlation of risks over time, it is assumed that
the latent state of a woman at time t + 1 depends upon her latent state at time t. The observed
risk factors are the observable manifestations of the unobservable latent states. A woman is in
an unobserved state during time, t. It gives rise to observed outcomes which she reports at the
end of time, t. The factors don't necessarily all happen at once, but they all happen during a
given time period that extends from the previous visit to the current visit. The actual
combination of indicators observed at each time are a function of the true underlying, but
unobserved, state of each woman as well as measurement error. The unobserved or latent states,
then, give rise to the true, unobservable, underlying probabilities that women exhibit various
combinations of the five observed risk factors.
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In fitting HMM models, different numbers of latent states are possible and determining the
optimal number of states for a given application is critical. Following an approach (Huang &
Bandeen-Roche, 2004) that employed the Bayesian Information Criterion (BIC) (Schwarz,
1978) we determined the optimal number of states by fitting a range of HMMs, each with a
different number of states, to the data. This procedure allowed us to identify the model that
yielded the optimal (minimum) BIC value and the optimal number of latent states.

In addition to being in a latent state, characterized by a unique pattern of probabilities of
observed risk factors at each follow up, each woman has a trajectory over time through the
latent space, i.e. she can move from one risk profile to another or remain in the same profile
over time. A Hidden Markov process models the woman's trajectory through states over time
using transition probabilities that describe the woman's probability of remaining in the same
state or transitioning to another state. To obtain a woman's most likely trajectory, we applied
Viterbi's algorithm (Viterbi, 1967) to evaluate the globally optimal solution. The Viterbi
algorithm calculates the most likely latent state sequence of the HMM given an observation
sequence.

The impact of time-varying risk factors on HAART non-use was investigated using two
regression-based methods. The first method used the underlying latent state of an individual
at each time point, derived from the HMM approach, as predictor. This allowed us to investigate
whether or not several risk factors that had been demonstrated in previous research to be
individually associated with HAART use and non-use might actually proxy an underlying
individual state that is associated with HAART non-use. For comparison, the second method
used each of the several identified risk factors as a main effect. We used generalized estimating
equations (GEE) (Liang & Zeger, 1986) with logit link function and exchangeable correlation
to control for correlation among repeated observations on the same individual. The GEE models
were estimated using PROC GENMOD, SAS version 9.1.3(SAS Institute, 2005).

Results
Participant characteristics at visit 16, shown as means or percentages, are provided in Table 1.
The sample was predominantly African American (67%). The majority was unmarried and not
living with a partner (72%). A sizable proportion (38%) did not graduate from high school,
nearly half (49%) were between 40 and 49 years old, and 66% were unemployed. Two thirds
(66%) were covered by Medicaid while 16% were privately insured and 13% were uninsured.
A quarter of the women (25%) had probable depression scores as measured by the CES-D (23
or greater); 4% reported recent physical violence; 9% reported current crack, cocaine or heroin
use; roughly 4% were classified as heavy drinkers; 10% reported more than 1 male partner;
and 30% reported unprotected vaginal or anal sex ≥ 1 times in the six months prior to interview.

Based on the BIC criterion, the 4-state model was selected. Figure 1 displays the risk factor
profiles associated with each of the four states. Each bar shows the conditional probability of
a specific risk factor within each state. Longer bars indicate higher probabilities. The
prevalence rates of the states at the first time point (visit 16) are respectively 8%, 29%, 18%
and 45% percent.

State 1, the leftmost column in Figure 1, demonstrated relatively high probabilities of all five
risks with multiple male partners demonstrating the highest conditional probability (.80) and
with the probabilities of heavy drinking and unprotected sex at about .45. Conditional
probability of illicit drug use is also elevated (∼.15) as is probability of recent physical violence
(.08). Women in State 2 demonstrated a high probability of unprotected sex (.80), but only
slightly elevated probability of heavy drinking (<.05) and no elevated probabilities of other
risks. Women in State 3 demonstrated elevated probabilities of all five risks, but in different
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magnitudes from those seen in State 1. Probabilities of drug use, multiple male partners, and
unprotected vaginal sex, while slightly elevated, were much lower than the probabilities seen
in State 1, whereas probabilities of heavy drinking and recent physical violence were slightly
higher. State 4 demonstrated very low probabilities of all five risk factors.

Table 2 provides transition probabilities from one state to another over time. The first row
indicates the probability of being in a given state during the first time period. The diagonal
entries in the other rows show the probability of remaining in each state (leftmost column) in
each time. Other row probabilities indicate the probability of transition from the state indicated
by the row header to any other state (column within the same row) in the next time period. As
can be seen, State 4 is the most stable (ρ=.98). States 1 and 2 were also fairly stable (ρ=.89 and
ρ=.89), while State 3 appears to be the most volatile with the lowest probability that an
individual will remain in it in the next time period (ρ =.73). Women in states 2, 3 and 4 had
extremely low probabilities of transitioning into State 1. Women in States 2 and 3 who
transitioned out were most likely to transition to State 4 (ρ =.10 and ρ =.21 respectively), the
state characterized by very low probabilities of all 5 risk factors.

Using the global optimization routine, we obtained frequency distributions of the many
observed trajectories. Out of a total of 802 observable trajectories with 17 unique patterns, 680
(85%) showed a stable pattern of not changing to another state at any time point. Of these, 362
(45%) trajectories remained in State 4 over the 4 year period while 51 (6%) remained in State
1 for the duration. Of the remaining trajectories, the three most frequently occurring trajectories
were 2→2→2→2, (22.8%), 3→3→3→3 (10.5%), 2→4→4→4(3.6%), 2→2→4→4 (2.9%),
and 3→3→4→4 (2.9%).

Longitudinal Analysis of Risk Factor Profiles and HAART Use
In both GEE models (Table 3), elevated viral load was associated with statistically significant
elevations in the odds of HAART non-use (OR: 22.1 and 24.2; 95% CI: 14.1-34.5 and
15.6-37.6), while being 50 years or older was associated with statistically significant decreases
in the odds of HAART non-use (OR: 0.6; 95% CI: 0.4-0.9). Women enrolled in 1994-1995
were significantly less likely not to have used HAART during the study period (OR: 0.7; 95%
CI (0.5-0.96) compared to women enrolled in 2001-2002. Regardless of model specification,
the log odds ratio for African American women not using HAART over the 4 year study period
was elevated above that of white women (OR: 1.3; 95% CI: 0.7-2.2), but not statistically
different at conventionally accepted thresholds. Enrollment in ADAP reduced the log odds of
HAART non-use (OR: 0.4; 95% CI: 0.3-0.6), while privately insured and uninsured women
were at increased risk of HAART non-use when compared to women covered by Medicaid
(OR: 1.9; 95% CI: 1.3-2.8 and OR: 2.1; 95% CI: 1.6-3.0 respectively) regardless of model
specification.

Of the five risk factor main effects, none demonstrated odds that are statistically significantly
elevated, but three demonstrated both higher odds and 95% confidence intervals that barely
cover one with relatively high upper bounds. The elevated ORs in combination with the
relatively small cell sizes suggest the possibility of a Type II error for two of these (>13 drinks/
week within past six months (OR: 1.5; 95% CI: 0.9-2.5; any crack, cocaine, heroin use in within
6 months of interview (OR: 1.3; 95% CI (.9-2.0)).

When binary indicators of the woman's most likely latent state were used instead of individual
risk factor main effects, it is notable that other parameter estimates in the model remained
relatively stable. Only state 3 represents elevated risk of HAART non-use relative to State 4
(OR: 1.4; 95% CI: 1.1-1.9). The results for state 3, characterized by high probability of heavy
drinking along with elevated probability of recent physical violence and somewhat smaller but
still evident probabilities of the other three risk behaviors are consistent with the main effect
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OR for heavy drinking. The risk profile for state 3 suggests that heavy drinking clusters with
slight elevations in the other four risk factors. It should also be noted that state 3 was the most
volatile of the four latent states as evidenced by the relatively low probability of remaining in
it (.73) from one time period to the next.

Conclusions and Discussion
The results provide evidence that risk factors that influence HAART use in HIV-infected
women may be multi-dimensional, complex and dynamic. The four latent states or risk profiles
consisted of one characterized by high probabilities of all five risk factors (state 1), another
characterized by elevated probabilities of heavy drinking and exposure to violence and slight
elevations in probabilities of the remaining three risk factors (state 3), one with high probability
of unprotected sex (state 2), and a fourth profile with low probabilities of all five risk factors
(state 4). The probabilities of transitioning to State 1, the profile with high probabilities of all
risk factors, from all other risk profiles were quite low or zero.

GEE analysis indicated that the only risk profile associated with non-use of HAART was state
3, characterized primarily by elevated probabilities of heavy drinking and recent physical
violence. The other three individual risk factors (crack, cocaine, heroin use; unprotected sex;
and multiple male partners) had conditional probabilities that were relatively low in this latent
state. At the same time, the effects of other covariates such as race and insurance remained
relatively stable regardless of model specification.

The relative stability of the HMM states indicated by the transition probabilities suggests that
there may be little to be gained by modeling risk factors dynamically in a sample of women
demographically similar to this population of HIV-infected women. However, future research
may find that there is more variation in risk factors over time among younger women, which
could result in more informative HMM results.

By far the most significant factor for non-use of HAART was an elevated HIV viral load, in
the main effects and latent state models. This extremely strong association is likely because
women who are medically eligible for HAART use and are taking HAART have a reduced
viral load as a result of the effective therapy. Conversely, women who are medically eligible
for HAART, but not taking it have unsuppressed (and in some cases very high) HIV viral loads.
The women who are not taking HAART are a mixed group that represents those who never
took HAART and those who may have taken HAART in the past and for one reason or another
discontinued use. It is important to remember that when women who were eligible, but not
taking HAART in 2005, were asked to give their main reason for not taking any antiretroviral
medications, the most common reason given was that “my doctor did not prescribe
them” (33.3%). The next two most frequent reasons were CD4 count was too high/viral load
was too low (18.6%) and that it was a personal decision to wait (13.6%).

The results of the present study indicate a link between HAART non-use and a risk cluster
characterized by heavy drinking accompanied by elevated probabilities of recent physical
violence and three other risk factors that justifies further investigation. The elevated risk of not
using HAART associated with State 3 suggests that whatever its causal origin, it is not likely
related to a woman's race/ethnicity since the analysis controlled for this factor. Further
investigation of the role of heavy drinking and the reason for the observed clustering of it with
elevated probability of recent physical violence and slightly elevated probabilities of the other
three risk factors should be undertaken. Findings on the link between alcohol use and non-use
of HAART are consistent with several studies mostly of HIV-infected men (Samet, Horton,
Meli, Freedberg, & Palepu, 2004; Tucker, Burnam, Sherbourne, Kung, & Gifford, 2003;
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Palepu, Horton, Tibbetts, Meli, & Samet, 2004). However, the finding has not been widely
reported in studies of HIV-infected women.

The general tendency in this sample was for women, regardless of race/ethnicity, to move over
time into a lower risk state, state 4, reducing or eliminating risk factors that have been linked
in previous research to HAART non-use. There is no way to know if this is a general trend
among HIV-infected women or specific to those who participated in this longitudinal study,
but it warrants further investigation.

In conclusion, identification of State 3, characterized by a high conditional probability of heavy
drinking and lower but still measurably elevated probabilities of recent physical violence and
the other three risk factors, suggests a more nuanced profile of women at risk for non-use of
HAART. State 3 is distinct from the state with the highest probabilities of all risk factors (State
1) and suggests there may be more than one causal link between heavy drinking and HAART
non-use. However, State 3 was also the least stable state with relatively high probability of
transitioning to the lowest risk state in any given time period. A better understanding of the
role of heavy drinking, risk factors that may co-occur with it, and the determinants of transition
to State 4 may aid service providers in improving HAART use. Future research should be
directed to investigation of risk factor clusters, especially those associated with heavy drinking,
in younger HIV-infected women, the trajectories associated with them, and the causal
mechanisms, if any, of their impact on HAART use and non-use.
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Figure 1.
Risk patterns for the 4-state model for the 802 HIV-infected women from the Chicago, New
York City, and Washington, D.C. Women's interagency HIV Study.
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Table 1

Characteristics of the 802 HIV-infected women from the Chicago, New York City, and Washington, D.C.
Women's Interagency HIV Study.

Mean/Percent

Race

 White 09.6%

 Black 67.1%

 Latino 23.3%

Marital Status

 Married or living with a partner 27.8%

 Never married 38.0%

 Separated, divorced, annulled, widowed 34.2%

Education

 Did not graduate HS 38.3%

 HS grad 30.4%

 Some college 25.0%

 College grad 06.4%

Age at visit

 39 years old or younger 36.3%

 40 – 49 years old 49.1%

 50 years old or older 14.6%

Employment

 Currently employed 33.7%

 Not currently employed 66.3%

Income

 Average household income/year $19,369 (sd: 20,961)

Insurance coverage

 Uninsured 13.1%

 Private/CHAMPUS 15.6%

 Medicaid 66.0%

 Medicare/Student/Other/Unknown 03.9%

Depression score 23 or greater 25.1%

Risk Factors in previous six months

 Any experience of physical violence 04.0%

 Any use of crack, cocaine, heroin 08.7%

 Heavy drinker 03.7%

 More than one male partner 09.7%

 Unprotected sex one or more times 29.8%

*
as of visit 16 (2002)
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