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Abstract

Purpose: The purpose of this study is to examine the role of vocational rehabilitation services in
contributing to the goals of the National HIV/AIDS strategy. Three key research questions are
addressed: (a) What is the relationship among factors associated with the use of vocational
rehabilitation services for people living with HIV/AIDS? (b) Are the factors associated with use of
vocational rehabilitation also associated with access to health care, supplemental employment
services and reduced risk of HIV transmission? and (c) What unique role does use of vocational
rehabilitation services play in access to health care and HIV prevention? Method: Survey
research methods were used to collect data from a broad sample of volunteer respondents
who represented diverse racial (37% Black, 37% White, 18% Latino, 7% other), gender (65%
male, 34% female, 1% transgender) and sexual orientation (48% heterosexual, 44% gay, 8%
bisexual) backgrounds. Results: The fit of the final structural equation model was good (root
mean square error of approximation¼ 0.055), with 90% upper bound of 0.058, Comparative Fit
Index¼ 0.953, TLI¼ 0.945). Standardized effects with bootstrap confidence intervals are
reported. Conclusions: Overall, the findings support the hypothesis that vocational rehabilita-
tion services can play an important role in health and prevention strategies outlined in the
National HIV/AIDS strategy.

� Implications for Rehabilitation

� Vocational rehabilitation services can play a unique role in contributing to the goals of the
National HIV/AIDS strategy by increasing access to care, increasing use of job support services
and reducing health-risk behaviors.

� Increased job confidence and more positive health perception reduced HIV stigma, which is a
key mediator to use of vocational rehabilitation services.

� The Behavioral Model of Vulnerable Populations is a useful framework to evaluate the impact
of vocational rehabilitation services on access to health care and health-risk behaviors.
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Introduction

Implementation of the National HIV/AIDS Strategy (NHAS) [1]
raises important questions regarding the role of vocational
rehabilitation in this major public health initiative. The primary
objectives of the National HIV/AIDS Strategy are to (a) reduce
new HIV infections, (b) increase access to care and (c) improve
health outcomes for people living with HIV/AIDS (PLWHA). The
National HIV/AIDS Strategy Federal Implementation Plan [1]
specifically directs federal agencies to ‘‘consider ways to increase
supports for employers to hire and maintain employment of
people with HIV and how to integrate them in broader employ-
ment initiatives for people with disabilities’’ (p. 25).

This inclusion of employment and vocational services in the
National HIV/AIDS Strategy reflects an increased interest in
examining structural factors (such as reducing poverty) on HIV
health and prevention outcomes [2] as well as the increased need
for these services among people living with HIV/AIDS.

With the improved health outcomes associated with advance-
ments in medical treatments, many PLWHA want or need to
work, yet many also face significant barriers to employment and
could benefit from vocational services [3,4]. The most compre-
hensive employment initiative for people with disabilities within
the United States is the State Federal Vocational Rehabilitation
System (VR) [5]. Within this system, rehabilitation counselors
provide a range of services designed to facilitate the employ-
ment of people with disabilities. Rehabilitation counselors can
also authorize medical referrals and supportive rehabilitation
services, including mental health counseling, if these services
will remove barriers to employment [6]. Research findings
indicate that use of VR services increases the chances of
successful employment [7].
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Given the extent of valuable services provided by the VR
system, it makes intuitive sense that use of VR services would
improve access to health care and supplemental employment
services for eligible PLWHA and reduce risk of HIV transmis-
sion. According to the Centers for Disease Control and Prevention
[8], retaining individuals with HIV/AIDS in care is a significant
public health challenge as it is estimated that 3 out of 4 PLWHA
do not achieve the full benefits of the treatment needed to keep
the virus under control; only 36% of PLWHA receive antiretro-
viral therapy of which only 28% are able to adhere to their
medication to achieve an undetectable viral load. Once a person is
able to maintain an undetectable viral load their chances of
transmitting the HIV virus to another person is reduced by 96%
[9], which underscores the role of treatment as prevention for
PLWHA [10]. One key factor in reduced access to care is poverty.
Successful engagement in vocational rehabilitation services not
only increases the potential for being linked to important
resources but it also increases the likelihood of improved
economic outcomes through employment [7]. Engagement in
vocational services is also associated with increased feelings of
confidence and motivation to pursue employment [11].

To date, the majority of rehabilitation research related to HIV/
AIDS and employment in the United States has focused on
vocational needs/experiences of PLWHA (e.g. [11–14]), use of
vocational rehabilitation services [15,16] and the impact of
employment interventions on vocational outcomes [17], with little
attention to health and no examination of the impact of
employment or vocational rehabilitation on HIV prevention
[18]. To assess the potential impact of the employment mandates
of the NHAS, this study will explore the role of vocational
rehabilitation within the framework of the Behavioral Model of
Vulnerable Populations (BMVP) [19]. The BMVP, which expands
upon Andersen’s Behavioral Model of Health Service Utilization
[20], is based upon the core premise that health service utilization
is a function of (a) predisposing factors: primarily demographic
and social structure factors with relatively low mutability that can
predispose individuals to use services or not (e.g. gender, sexual
orientation, ethnicity), (b) enabling factors: personal and com-
munity resources that are often needed to facilitate access to
health care and are thought to be more mutable than other factors
(e.g. social service support, receipt of public benefits); and (c)
need factors: both perceived (individual perceptions of need) and
evaluated need (feedback from MD). Although this model has
been the dominant model for assessing health-care utilization for
over 25 years [21], no research on this model has specifically
examined vocational rehabilitation (as an enabling factor) on key
health care utilization and/or HIV/AIDS prevention outcomes.
One study, Datti and Conyers [15], applied the BMVP to predict
the use of VR services among a sample of Latino men with HIV/
AIDS. This study identified job confidence (an enabling factor)
and general health perception (a need factor) to be associated with
the use of VR services. The current study will expand upon this
previous research to examine further if factors associated with the
use of VR services may also help explain the use of health and
HIV prevention services. However, given the role of HIV stigma
in both use of vocational services [22] and HIV prevention [23],
we also included reduced HIV stigma as an important factor to
consider in this model.

The purpose of this study is to examine the role of vocational
rehabilitation services in contributing to the goals of the National
HIV/AIDS strategy. Three key research questions are addressed:
(a) What is the relationship among factors associated with the use
of vocational rehabilitation services for people living with HIV/
AIDS? (b) Are the factors associated with use of vocational
rehabilitation also associated with access to health care, supple-
mental employment services and reduced risk of HIV

transmission? and (c) What unique role does use of vocational
rehabilitation services play in access to health care and
HIV prevention? Provision of vocational rehabilitation services
for PLWHA is hypothesized to play an important role in
(a) increasing access to both critical medical and mental
health care as well as supplemental employment services and
(b) reducing health-risk behaviors associated with HIV
transmission.

Methods

Participants and instrument

This study used structural equation modeling to analyze data of
2506 respondents who were recruited from AIDS Service
Organizations (ASO) and networks across the US to complete
the National Working Positive Vocational Development and
Employment Needs Survey (NWPC-VDES) [3]. This survey
included four major sections consisting of demographic variables,
knowledge and use of vocational resources, questions related to
employment status, and several health-related subscales from the
HIV Medical Outcomes Study (MOS-HIV [24]). It took about 30-
45 minutes to complete and was available in paper and Internet
formats in both English and Spanish. Volunteer participants
represented diverse racial (37% Black, 37% White, 18% Latino,
7% other), gender (65% male, 34% female, 1% transgender) and
sexual orientation (48% heterosexual, 44% gay, 8% bisexual)
backgrounds. The mean age of the sample was 46. The majority of
respondents were from low-income backgrounds (53% receive
less than $15 000 per year) and many had experienced significant
barriers to employment such as homelessness (43%), drug abuse
(38%) and incarceration (26%). About a quarter reported never
using the Internet or email. Within the sample, 24% had used VR
services.

Data analysis

Statistical analyses were conducted using Mplus v7 (Los Angeles,
CA) [25]. Initially, a factor analysis was conducted that identified
items which significantly loaded onto the three exogenous latent
variables of job confidence, reduced HIV stigma, and health
perception; items with factor loadings of �¼ 0.3 or greater where
retained. Further, items measured on 5- point Likert scales, or
fewer categories, were treated as ordinal variables, to avoid biases
with the estimates associated with treating such variables as
continuous. The factor analysis, representing the measurement
aspect of the statistical model, was combined with probit and
linear regressions to explore the effects and associations among
the three endogenous (i.e. outcome) latent variables (health risk
behavior, access to medical/mental health care, and supplemental
employment services) on the three exogenous (i.e. dependent)
latent variables (job confidence, reduced HIV stigma, and health
perception) and the binary indicator of the use of VR services,
into a structural equation model. Each of these variables is
defined in Table 1. A robust weighted least-squares estimator
(WLSMV) in Mplus [26,27] was used to retain the ordinal nature
of the variables. Because the analysis included binary, ordinal and
continuous items, multivariate normality could not be assumed.
Consequently, bootstrap resampling (1000 iterations) was used to
obtain confidence intervals for standardized path coefficients
within the structural equation model. Pairwise deletion was used
within Mplus to respond to missing data. The sample size in the
final analysis was 1873.

Results

Figure 1 illustrates the structural equation model that was used to
assess relationships among job confidence, health perception,
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reduced stigma and the three outcomes of reduced health-risk
behaviors, increased access to mental health and medical care and
supplemental employment services. An initial confirmatory factor
analysis assessed the adequacy of the measurement model
between the latent variables and their measured variables. All
factor loadings were significant (p50.001).

The fit of the final structural equation model was good (root
mean square error of approximation¼ 0.055, with 90% upper
bound of 0.058, Comparative Fit Index¼ 0.953, Tucker Lewis
Index¼ 0.945); it is recommended that the root mean square error
of approximation be less than 0.06 and that the Comparative Fit
Index and Tucker Lewis Index be at least 0.95 [28]. Standardized
effects with bootstrap confidence intervals are reported in Table 2
and for each research question below. The path coefficients from
the exogenous variables towards the use of VR are probit
estimates (b) whereas path coefficients that terminate at the
continuous endogenous outcomes measures are standardized least
squares regression coefficients (�). Unstandardized probit coef-
ficients were used to calculate the probability of VR use.

What is the relationship among factors that contribute to
impact on VR use?

Neither job confidence nor health perception has a significant
direct effect on the use of VR services; both have a significant
direct effect on the latent factor of reduced stigma (p values
50.001). However, reduced stigma has a significant direct effect
on the use of VR services (b¼ 0.15, p value¼ 0.009), and both
job confidence and health perception have a significant indirect
effect, through reduced stigma, on the use of VR services. The
direct effect of job confidence on reduced stigma is �¼ 0.44 and
the direct effect of health perception on reduced stigma is
�¼ 0.26; both p values are less than 0.001. Thus, reduced stigma
completely mediates the association between job confidence and
health perception, respectively, on the use of VR services.

The effect of a change in one’s job confidence or one’s
perception of health has approximately the same effect on the
probability of using VR services. The indirect effect of job
confidence on the use of VR, through reduced stigma, is b¼ 0.07
(p value¼ 0.010). For an individual with a low job confidence
(one SD below the factor mean), the probability of using VR
services is 0.24 whereas the probability of using VR services for
one with a high job confidence (one SD above the mean) is 0.27.
The indirect effect of health perception on the use of VR, through
reduced stigma, is b¼ 0.04 (p value¼ 0.018). For an individual
with a perception of poor health (one SD below the factor mean),
the probability of using VR services is 0.24 and for an individual
with a perception of good health (one SD above the factor mean),
the probability of using VR services is 0.27.

Are the factors associated with use of vocational
rehabilitation also associated with access to health care,
supplemental employment services and reduced risk of
HIV transmission?

The use of VR services has a significant direct effect on health
risk behaviors (�¼ .15), supplemental employment services
(�¼ 0.71) and access to care (�¼ 0.54), with p values 50.001.
The latent factors health perception and job confidence each had a
direct negative effect on access to care, with respective
standardized effects of �¼�0.15 (p value 0.018) and
�¼�0.14 (p value 0.028). Reduced HIV-stigma did not have a
direct effect on the outcome variables.

What unique role does use of vocational rehabilitation
services play in access to health care and HIV prevention?

Health perception (�¼ 0.03, p value 0.017) and job confidence
(�¼ 0.05, p value 0.009) each has a significant indirect effect on
supplemental employment services through reduced stigma and
the use of VR services. Health perception (�¼ 0.01, p value

Table 1. Definition of factors.

Resource Description

Exogenous latent variables
Job Confidence How confident are you in your job-seeking skills? (1¼ no confidence to 7¼ extremely confident)

How confident are you that you could ask for a job accommodations? (1¼ no confidence to 7¼ extremely
confident)

How confident are you that you could hold onto a job once you had it? (1¼ no confidence to
7¼ extremely confident)

On a scale of 1 (low) through 7 (high), how would you rate your level of self-esteem? Cross loaded on
Health Perceptions

Reduced HIV Stigma I sometimes feel worthless because I am HIV positive (1¼ strongly agree to 5¼ strongly disagree)
Others would think less of me if they know I was HIV positive (1¼ strongly agree to 5¼ strongly

disagree)
How many HIV positive people do you know? (1¼ none, 2¼ 1–2, 3¼ 3–4, 4¼ 5–6. 5¼ 7þ)

Health Perceptions On a scale of 1 (low) through 7 (high), how would you rate your level of self-esteem? Cross-loaded on
Job Confidence

On a scale of 1 (very unstable) to 7 (very stable), during the past 12 months, my health status has been?
On a scale of 1 (very unstable) to 7 (very stable), over the next five years I expect my health to be?
I have enough energy to do the things that I need to do (1¼ strongly disagree to 5¼ strongly agree)
MOS General Health Perceptions

Endogenous latent variables
Reduced Health Risk Behaviors Since your current job (if employed)/since you stopped working (if unemployed), have the following

increased, decreased, or stayed the same: use of alcohol, drug use, amount of unprotected sex, and/or
quality of self-care?

Supplemental Employment Services Have you now, or in the past, had access to Social Security benefits counseling, services to help keep a
job, and/or One Stop Career/Workforce Center services?

Access to Medical/Mental Health care Have you now, or in the past, had access to on-going medical care, mental health counseling, case
management services and/or drug and alcohol treatment?

DOI: 10.3109/09638288.2013.837968 Role of VR on HIV access to care 3
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Figure 1. The structural equation model linking health perception (a need factor) and job confidence, through reduced stigma, to the use of VR
(enabling factors) and the outcomes of healthier behavior, access to care and job support services.

Table 2. Impact of VR on access to care.

Direct and indirect paths Standardized coefficient (95% CI)a p Value

Outcome: Reduced stigma
Health perceptions!Reduced stigma 0.26 (0.169, 0.342) 50.001
Job confidence!Reduced stigma 0.44 (0.363, 0.525) 50.001

Outcome: VR Use
Reduced stigma!Use of VR services 0.15 (0.045, 0.308) 0.009
Health perceptions!Reduced stigma!Use of VR services 0.04 (0.006, 0.069) 0.014
Job confidence!Reduced stigma!Use of VR services 0.07 (0.016, 0.115) 0.010

Outcome: Reduced Health Risk Behaviors
Use of VR services!Health risk behaviors 0.15 (0.074, 0.230) 50.001
Job confidence!Reduced stigma!Use of VR services!Health risk behaviors 0.01 (0.001, 0.019) 0.031
Health perceptions!Reduced stigma!Use of VR services!Health risk behaviors 0.01 (0.000, 0.011) 0.048

Outcome: Supplemental Employment Services
Use of VR services!Supple. Employ. Services 0.71 (0.635, 0.781) 50.001
Job confidence!Reduced stigma!Use of VR services!Suppl. Employ. Services 0.05 (0.012, 0.081) 0.009
Health perceptions!Reduced stigma!Use of VR services!Suppl. Employ. Services 0.03 (0.005, 0.049) 0.017

Outcome: Access to Medical and Mental Health Care
Use of VR services!Access to Medical/MH care 0.54 (0.457, 0.630) 50.001
Job confidence!Access to Medical/MH care �0.14 (�0.250, �0.022) 0.028
Job confidence!Reduced stigma!Use of VR services!Access to Medical/MH care 0.04 (0.008, 0.063) 0.010
Health perceptions!Access to Medical/MH care �0.15 (�0.252, �0.41) 0.018
Health perceptions!Reduced stigma!Use of VR services!Access to Medical/MH care 0.02 (00.003, 00.037) 0.018

a95% Confidence Interval based on 1000 bootstrap samples provided for significant effects.

4 L. Conyers & K. B. Boomer Disabil Rehabil, Early Online: 1–8
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0.048) and job confidence (�¼ 0.01, p value 0.031) each has
significant indirect effect on health-risk behaviors when con-
sidering reduced stigma and the use of VR services. Health
perception (�¼ 0.02, p value 0.018) and job confidence
(�¼ 0.04, p value 0.01) each has a significant indirect positive
effect on access to medical and mental health care through
reduced stigma and the use of VR services. Any indirect path
from either health perception or job confidence, which excludes
the use of VR services, to an outcome measure, is insignificant.

Discussion

The primary purpose of this study is to explore the role of
vocational rehabilitation services in helping to accomplish the
goals of the National HIV/AIDS strategy. In response to the three
main research questions, this study makes several contributions to
the vocational rehabilitation literature. First, this study helps us to
better understand the relationship among three key factors
associated with the use of VR services (job confidence, health
perception and reduced HIV stigma) and highlights the critical
role that reduced HIV stigma plays as a key mediator to accessing
vocational rehabilitation services. Second, this study identifies the
pathways through which these three factors impact reduced health
risk behaviors, access to care, and use of supplemental employ-
ment services. Third, this study highlights the unique role that
vocational rehabilitation services play on reduction of health-risk
behaviors and access to supplemental employment services and
the partial role that it plays in mediating access to medical and
mental health care. Overall, the findings support the hypothesis
that vocational rehabilitation services can play an important role
in health and prevention strategies outlined in the National HIV/
AIDS strategy. This discussion will elaborate on the findings
associated with each of the key research questions in greater
depth.

What is the relationship among factors associated with
the use of vocational rehabilitation services for people
living with HIV/AIDS?

This study helps us to better understand the relationship among
three key factors associated with use of vocational rehabilitation
services: job confidence, health perception and reduced HIV
stigma. A review of the research literature indicates general
support for the importance of these three factors when considering
use of VR services.

Specific studies examining the impact of job confidence on use
of VR services is limited. However, the overall role of self-
efficacy in the career decision-making process is well-established
[29]. One study that included job confidence as a predictor of use
of VR services found that higher levels of job confidence
predicted increased use of VR services: for every unit of increase
in job confidence, the odds of using VR services increased about
1.4 times [15]. In another study, Hergenrather, Rhodes, Turner, &
Barlow [30] administered a Self-efficacy of Job Seeking Skills
Scale to 577 people with disabilities who were attending an
orientation at a public VR service provider and found that
participants had high confidence in these skills. Although job
confidence did not have a significant direct effect on use of VR
services in the current study, it did have a significant direct effect
on reducing HIV stigma (�¼ 0.44) and a significant indirect
effect on the use of VR services through reduced stigma.
Reflecting on the relationship between disability and job confi-
dence, Roessler and Rumrill [31] noted that chronic illness can
undermine individuals’ confidence and self-efficacy and ultim-
ately their belief in their ability to maintain work. It is also well
recognized that a HIV diagnosis can have a devastating impact on
one’s sense of self and self-stigma [32]. Qualitative research that

examined the impact of vocational services on people with HIV
indicated that engagement in vocational services provided a sense
of normalcy for many of the participants as they began to
reconnect with their potential and refocus on skills that they could
develop [11]. This return to a sense of normalcy may help to
explain the reduced levels of stigma noted in the current study.
These finding also highlight the critical role that prevocational
services can play in helping people with HIV gain enough self-
confidence to at least consider applying for more formalized
public vocational rehabilitation services (i.e. State Federal Office
of Vocational Rehabilitation services).

Health perception has been recognized as an important factor
to consider in assessing the likelihood of seeking employment
among people with disabilities or chronic health conditions [33].
Only one study specifically examined the relationship between
health perception and use of public vocational rehabilitation
services among a population of Latino men living with HIV/AIDS
[15]. This study used the General Health Perception Scale of the
MOS-HIV (GHP) and found that although GHP was a significant
predictor for the use of vocational rehabilitation services, the odds
ratio did not reveal a strong relationship between GHP and use of
vocational rehabilitation services (Exp(B)¼ 1.02). Studies that
have examined myocardial infarction [34] and back pain [33]
indicate that health perception can impact the return to work
process. In a study that examined the perceptions regarding
returning to work among participants in a Social Security Ticket
to Work program, 41% of those who indicated that they would not
likely return to work within a year reported disability-related
symptoms as the primary reason for not doing so [35]. According
to Petrie and Weinman [36], individual illness perceptions can
vary extensively despite similar diagnoses or objective measures
of health status and can have significant implications for the
person’s life. For the current study, the two variables that
contributed the most to the heath perception factor were GHP
(�¼ 0.80) and an assessment of the stability of health over the
past year (�¼ 0.78). There was no direct relationship between
health perception and use of vocational rehabilitation services.
There was, however, a direct relationship (�¼ 0.26) on health
perception to reduced stigma and a significant indirect effect of
health perception on use of VR services through reduced stigma.
This finding suggests that a positive overall perception of one’s
health coupled with a sense of overall health stability can lead to
reduced levels of HIV stigma, which make a person more likely to
use VR services. Although this finding was statistically signifi-
cant, the effect size was relatively small, which suggests that more
research is needed beyond the limits of this exploratory study to
further examine this potential relationship.

The negative impact of HIV stigma is widely recognized in
research literature relating to access to a wide range of services,
including employment [11,37–40]. In a systematic review of the
literature on the effectiveness of the reduction of stigma related to
substance abuse disorders, Livingston et al. [41] found that skills
development and group-based acceptance and commitment ther-
apy are likely to lead to reduced stigma. One randomized control
trial conducted by the National Institute on Drug Abuse [42]
specifically focused on an employment skills intervention and
found that employment skills training significantly improved the
view of society among the intervention group and also reduced
alienation compared to the control group. In a more recent study
that examined the impact of gainful employment on reducing
levels of stigma against people with both a mental illness and
criminal record found that gainful employment de-stigmatized a
fictional person with both schizophrenia and a criminal record
[43]. In a prior qualitative research study, HIV/AIDS stigma is
identified as an important theme that is associated with willing-
ness to seek vocational services outside of an AIDS Service
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Organization setting [22]. Despite the critical relationship
between reduced HIV stigma and access to services, no prior
research examining predictors of use of vocational rehabilitation
among people living with HIV/AIDS has included reduced stigma
as a main point of analysis. The current study provides a unique
opportunity to gain a deeper understanding of the potential role of
reduced HIV stigma on VR utilization as a critical mediating
factor and highlights the need for further research in this area.

Are the factors associated with use of vocational
rehabilitation also associated with access to health care,
supplemental services and reduced risk of HIV
transmission?

This study found that both health perception and job confidence
had a negative direct effect on access to health care, suggesting
that as one felt healthier or had a higher degree of confidence in
one’s ability to obtain or maintain employment, he or she was less
likely to seek care. This finding is consistent with the framework
of the Behavioral Model of Vulnerable Populations where health
perception is defined as a need variable [19,20]. Within this
framework, the lower one perceives their health to be, the greater
the perceived need would be to seek out medical services.
Although reduction of utilization of medical services makes sense
if one’s health is stable, in the case of HIV/AIDS, it is
recommended to consult with a health care provider at least
every 3–4 months to monitor symptoms and assess the levels of
viral load and CD4 count [44]. High CD4 counts reflect a stronger
immune system and low viral loads reduce the risk of HIV
transmission [10]. It is important to monitor these lab reports to
ensure that the medications are effective and to prevent further
illness and risk of transmission. Therefore, reduction in use of
medical care could be perceived as a negative outcome from a
personal and public health perspective when it comes to HIV care,
if the person is no longer accessing care at all. However, for
‘‘highly adherent and stable patients with suppressed viral load
for at least several years, some experts monitor every 6 months’’
[44, p. 94].

Within the context of the Behavioral Model of Vulnerable
Populations, job confidence would be conceptualized as an
enabling variable. As with health perception, increase in job
confidence had a direct negative effect on access to care,
indicating that as respondents became more confident in their
ability to maintain a job, ask for accommodations, use job seeking
skills, and/or experienced improved self-esteem, they were less
likely to access care. One potential benefit of vocational services
would be increased self-sufficiency leading to a reduction in need
and/or demand for case management services [45]. Job confi-
dence and ability to request accommodations and job seeking
skills reflects the ability for a person to advocate for and take care
of many personal needs independently. Reduction in the need for
case management could be a very positive outcome as it can save
limited financial resources and reduce the burden on the HIV
system of care, which is typically underfunded and in high
demand. It also makes sense that increases in confidence would
also be associated with improved mental health and a reduced
need for mental health services and drug/alcohol treatment.

Reduced HIV stigma did not have a direct effect on any of the
outcome variables. This is a bit surprising as reduced stigma is
generally thought to be associated with increased access to care
[23]. As we look closer at the operational definition for reduced
stigma for this study, we see that it consists of three main
components including ratings of self-stigma (I sometimes feel
worthless because I am HIV positive), public stigma (others
would think less of me if they knew I was HIV positive) and a
third variable more directly related to employment (number of

known people with HIV who are working). Although this last
component of the definition of HIV stigma contributes the least to
the overall factor, it may capture an aspect of stigma more directly
related to employment and/or vocational status that has not
previously been examined. More research is needed to further
explore this relationship.

There are a number of different elements that can impact the
results from the current study. One important consideration is
looking at the influence of the individual items that define the
access to care factor (medical care, mental health care, drug/
alcohol treatment and case management). Although medical care,
mental health care and drug and alcohol treatment all seem to
have a similar relationship within the broader factor of access
to care (�¼ 0.57), receipt of case management services seems to
have a stronger effect (�¼ 0.70). In this regard, it makes sense
that as individuals’ health perception or job confidence improves,
they may have less need for case management services, especially
those related to medical case management. Likewise, improve-
ments in health perception and job confidence are associated with
improved mental health and may also be an indicator of either the
absence of drug and alcohol problems and/or improved health
outcomes in this area as well. These relationships need to be
examined in greater depth and with a more precise measure of
access to care that can distinguish between HIV monitoring by a
medical professional, medical care, mental health services,
medical case management and drug and alcohol treatment.

Neither reduced HIV stigma nor improved health perception
had a direct effect on reduced health-risk behaviors or use of
supplemental job support services. However, they did have a
significant indirect effect, which will be discussed below when
considering the unique impact of vocational rehabilitation
services.

What unique role does use of vocational rehabilitation
services play in access to health care and HIV prevention?

This study provided support for the role of vocational rehabili-
tation in contributing to the goals of the National HIV/AIDS
strategy as the use of vocational rehabilitation services had a
significant direct effect on reducing health-risk behaviors
(�¼ 0.15), increasing access to care (�¼ 0.54) and increasing
job support services (�¼ 0.71). From these results, we can see
that the smallest impact was on the reduction of health-risk
behaviors. Although this overall effect is small, it is noteworthy
and worth further exploration. The highest effect was on increased
access to job support services, which includes benefits counsel-
ing, use of the one stop career centers and services to help keep a
job. This is not surprising given that the primary role of
vocational rehabilitation services is to provide vocational support
and to remove barriers to employment. Fear of loss of social
security (SS) benefits is one of the most common barriers to
people living with HIV as well as to people with disability
generally [12,46]. Benefits counseling is essential as it is widely
acknowledged that it may be more expensive to work for some,
once one considers the loss in benefits and potential housing
subsidies that can result from increased income. Often people
with disabilities, including people with HIV, are not aware of the
work incentives that are available to help make the transition to
employment [3]. Given the importance of this topic one might
expect this effect to be even larger. However, it is important to
note that only 40.3% of the sample currently received SS benefits.

With respect to access to care, we can see that vocational
rehabilitation had a moderate effect (�¼ 0.54) on this outcome.
As aforementioned, vocational rehabilitation counselors have
access to a wide range of resources that they can draw upon to
reduce barriers to employment for people with HIV or other
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disabling conditions. Vocational rehabilitation counselors can also
request direct consultations from medical providers to assess
vocational readiness and confirm that the consumer has a medical
condition that is a significant barrier to employment. Vocational
rehabilitation counselors can also fund a number of prevocational
services and access the range of integrated employment and
mental health services and/or recovery-based programs for
individuals with alcohol and drug dependency. With this level
of resources and case management services related to the goal of
obtaining employment, it is not surprising that VR facilitates
access to care. Unfortunately, this resource is not fully recognized
within the AIDS service system and many do not know about or
access this valuable resource.

In addition to the direct effect that use of VR services has on
the study outcomes, it is also important to discuss the key role that
VR plays in the significant indirect effect of both health
perception and job confidence. Health perception and job
confidence each has a significant indirect impact on all of the
outcome variables (use of job support services, reduced health
risk behaviors, increased access to care) through reduced HIV
stigma and the use of VR services. Importantly, any indirect path
from either health perception or job confidence, which excludes
the use of VR, is insignificant. This finding demonstrates the
unique contribution that VR services may play in helping to
maintain PLWHA in the service delivery system and achieving
important health and prevention outcomes. Considering the
significant challenges of keeping PLWHA in the service delivery
system and the benefits of doing so, this is an important
contribution and suggests that vocational rehabilitation plays an
important role in the National HIV/AIDS strategy that deserves
greater attention.

Limitations of this study

This study is not without limitations and further research is
needed. For one, this study was exploratory in nature and used a
cross sectional design. Further research is needed to apply an
experimental design with randomized assignment to better assess
the impact of vocational rehabilitation services within a longitu-
dinal framework. A longitudinal design would help us to gain a
better understanding of the mechanisms that might help to explain
both use of vocational rehabilitation services and how use of
vocational rehabilitation may facilitate access to care and
reduction in HIV-related health risk behaviors.

Furthermore, research respondents consisted of a volunteer
sample. Although the sample represented the diverse demograph-
ics of people living with HIV/AIDS in the United States, the
sample may not generalize to this overall population. In addition
to being a volunteer sample, the respondents were recruited
primarily from AIDS Service Organizations and networks and
would not represent those who are not linked to these services
and/or networks. The survey methodology relied primarily on
self-report, which could possibly lead to response bias related to
social desirability and/or discomfort in responding to some of the
more sensitive questions relating to stigma, health, financial and
sexual issues. Finally, the variables used for this study came from
the NWPC Vocational Development and Employment Needs
Survey. In order to be able to compare findings across studies, it
would be helpful to incorporate other measures of some of the key
variable to be better able to compare findings across studies.

Conclusion

This study examined the role of vocational rehabilitation services
in contributing to the goals of the National HIV/AIDS strategy
among a diverse range of volunteer respondents in the NWPC-
VDENS study. The original survey instrument was designed to

assess factors contributing to VR use and this study shows the
potential impact of VR use on key aspects of the National HIV/
AIDS strategy related to access to care, use of supplemental
employment services and reduced health-risk behaviors asso-
ciated with the transmission of HIV/AIDS. The fit of the final
structural equation model was good (root mean square approxi-
mation of error¼ 0.055, Comparative Fit Index¼ 0.953, Tucker
Lewis Index¼ 0.945) and the study found significant yet small
associations among the factors studied. Overall, the findings
support the hypothesis that vocational rehabilitation services play
an important role in health and prevention strategies outlined in
the National HIV/AIDS strategy. The integration of these services
into HIV care and prevention interventions deserves greater
attention and research.
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