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Abstract
Side effects from antiretroviral therapy (ART) for HIV disease can deter treatment, impact quality
of life, and impede medication adherence. Individual differences in neuroticism may account for
variations in the experience of side effects and perceptions of health status. Cross-sectional
assessments were conducted with 258 HIV-infected participants with confirmed HIV infection and
current ART regimen. Structural equation modeling (SEM) was used to evaluate a model of self-
reported ART side effect frequency and severity and perceived health status, as related to symptoms
of neuroticism. Symptoms of neuroticism were associated with greater reports of ART side effects
and poorer perceived health but unrelated to reported CD4 count and viral load. A structural model
was supported in which greater symptoms of neuroticism are linked to poorer perceived health
through greater side effect frequency and severity. Individual differences in symptoms of neuroticism
can explain variations in side effect reporting and consequential impairments in perceived health in
the context of HIV treatment. Identification and intervention with individuals high in symptoms of
neuroticism may be warranted to alleviate side effect-related concerns and maximize treatment
benefit.
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While the life-extending benefits of antiretroviral therapies (ART) for HIV infection are well-
documented, adverse side effects accompany drug benefit (Johnson & Gerber, 2000;
Volberding, 2003). Adverse effects are predictable, undesirable, dose-related pharmacologic
effects that occur within therapeutic dose ranges. The most common side effects from ART
are gastro-intestinal problems such as diarrhea, nausea and vomiting, fat redistribution, and
dermatological problems such as rashes. Additional “unseen” negative effects that become
apparent over time include cardiac and liver problems, and increased triglyceride levels.

Research with patients undergoing treatments for a wide range of medical problems strongly
links side effects to lower levels of quality of life (QOL) (Arana, 2000; Beisecker et al.,
1997; Cameron, Leventhal, & Leventhal, 1993; Carruth & Boss, 1990; Johnson, Stallworth,
& Neilands, 2003; Larsen & Gerlach, 1996; McElroy, Keck, & Friedman, 1995; Mohr et al.,
1998; Ray-Chaudhuri, Abbott, & Millac, 1991; Richards & Martinson, 1987; Ritsner et al.,
2002; Shapiro, Boggs, Rodrigue, & Urry, 1997; Turkkan, 1993). Side effects are often cited
when evaluating the impact of ART on the HIV treatment arena (Bates, 1996; Johnson &
Gerber, 2000; Volberding, 2003). In a nationally representative sample of 2267 HIV+ adults
in the US, multiple symptoms (not separated by disease or treatment causes) were related to
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diminished QOL which was, in turn, significantly predictive of days on disability (Lorenz,
Shapiro, Asch, Bozzette, & Hays, 2001). The impact of side effects on QOL is often cited as
a primary deciding factor for when to start ART among HIV+ individuals with middle range
CD4 counts (200-500) (Chene et al., 2002). Furthermore, side effects from ART are often
linked to lower levels of medication adherence (Ammassari et al., 2001; Johnson et al.,
2005) and the discontinuation of otherwise appropriate and effective therapy.

An area that has not been comprehensively explored in attempts to account for the experience
of HIV-related side effects is the potential role of neuroticism in side effect reporting. In a
seminal series of studies conducted in the late 1970s and early 1980s, Costa and McCrae
theorized and tested whether a personality construct known as neuroticism was responsible for
individual variations in somatic complaints, including reports of symptoms and side effects
(Costa, Fleg, McCrae, & Lakatta, 1982; Costa & McCrae, 1987). Neuroticism, which has been
defined as the “tendency to experience negative, distressing emotions and to possess associated
behavioral and cognitive traits” (Costa & McCrae, 1987) (p.301), has been psychometrically
validated (Costa & McCrae, 1992) and linked to symptom reporting and perceptions of health
status. It is however, not consistently linked to long-term health status or mortality. For this
reason, neuroticism appears to function according to what has been referred to as refer to as
the “symptom perception hypothesis,” (Watson & Pennebaker, 1989) or hypochondriacal
presentation (Costa & McCrae, 1985), which suggests that persons high in negative affectivity
or neuroticism are more likely to attend to and complain about physical sensations. However,
this does not necessarily reflect higher levels of objective symptomatology, deteriorated health,
or increased likelihood of mortality from disease (Costa, 1987). There is evidence that
neuroticism may influence nonspecific side effects in antidepressant treatment (Davis,
Ralevski, Kennedy, & Neitzert, 1995) and other medical settings (Barsky, Saintfort, Rogers,
& Borus, 2002), but there have been no published investigations of the role of neuroticism in
the reporting of side effects from ART for HIV disease. While states of psychopathology such
as depression and anxiety are frequently measured by clinicians, these states are transient and
subject to more fluctuation than the trait of neuroticism (Costa & McCrae, 1988). By measuring
symptoms of neuroticism, clinicians can better contextualize individual reports of side effects
and symptoms.

The purpose of this study is to explore the associations among neuroticism, medication side
effect reporting, and perceived health status among a sample of HIV-infected men and women
taking ART. A structural equation model is tested in which greater symptoms of neuroticism
are associated with greater reports of treatment side effects, which are in turn related to poorer
appraisal of overall health. Specifically, it is hypothesized that higher symptoms of neuroticism
will be associated with greater number and perceived severity of medication side effects. The
choice of a mediation model was based on prior studies which found variables such as
constructive thinking and health behaviors to mediate the relationship between neuroticism
and subjective well-being and depression (Gallant & Connell, 2003; Harris & Lightsey,
2005). Consistent with prior findings, it is predicted that higher symptoms of neuroticism will
be associated with lower ratings of perceived health status, but will be unrelated to objective
measures of disease severity, as measured by CD4 count and HIV viral load. It is hypothesized
that higher levels of neuroticism will be related to poorer perceived health status via perceived
side effects. The secondary hypothesis was explored that neuroticism serves as a confounding
variable that artificially inflates the association between subjective variables, as has been
suggested in other contexts (Huebner, Nemeroff, & Davis, 2005).
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Method
Study Respondents

A total of 258 HIV-positive individuals were screened for recruitment into the Balance Project,
a clinical trial of a coping intervention for HIV+ men and women on antiretroviral therapy.
Brochures, posters, and project descriptions, as well as direct contact with staff in clinical and
social service agencies were used to recruit respondents. In addition, advertisements were
placed in newspapers serving HIV-positive and gay/bisexual populations, and potential
respondents learning of the study by word of mouth were eligible to be screened. Interested
persons who provided verbal consent were briefly screened by project personnel to determine
their self-reported HIV status as well as basic treatment, demographic and contact information,
and then, if they wished to participate, scheduled for an in-person interview.

Respondents were required to be at least 18 years of age, to provide written informed consent
and documentation of their HIV infection and medication regimen, to be free of severe
neuropsychological impairment or psychosis, and not be currently involved in another
behavioral intervention study related to HIV. They were required to be taking antiretroviral
medications for at least the past 30 days as documented by prescription bottles or official list
of pharmacologic regimen provided by healthcare provider or pharmacy. Participants must
have answered affirmatively when asked whether they had ever experienced side effects from
their HIV treatment regimen. Screening for impairment and psychosis was conducted
informally by trained staff with oversight by senior staff and clinical personnel. If, during the
course of obtaining informed consent or during the conduct of the interview, a participant’s
behavior or responses suggested difficulty understanding questions, the interviewer was
instructed to consult with senior staff. In those cases in which sufficient concern of impairment
was evidenced, the interview data were not used in analysis. Note, this was an informal
screening rather than a diagnostic assessment of pathology or impairment. A total of 8 cases
were excluded based on this procedure.

Overview of assessment procedures
All procedures and forms were reviewed and approved by the Institutional Review Boards
(IRB) at the University of California, San Francisco. Assessment interviews were conducted
in private settings in research offices. Written informed consent to participate in the study was
obtained from each respondent prior to the administration of the baseline interview. The
interview was then conducted over a period of 45 minutes to one hour.

Procedures involved a combination of Audio Computer Assisted Self-Interviewing (ACASI)
and Computer Assisted Personal Interviewing (CAPI) using Questionnaire Development
System (QDS), Nova Research Company. ACASI allows the respondent to listen to an item
via headphones while reading the item on a computer monitor. The respondent then enters his
or her response directly into the computer. This approach has been proposed as an effective
method of decreasing social desirability and thereby enhancing veracity of self-report of
sensitive behaviors and attitudes (Gribble, Miller, Rogers, & Turner, 1999; Turner et al.,
1998). With CAPI, an interviewer reads items from a computer and the respondent verbally
gives responses that the interviewer enters directly into the computer. All respondents
responded to survey items in the same modality (CAPI vs ACASI) and measures described
below indicate which form of interview administration was used. CAPI and ACASI procedures
have been widely used in HIV-related research (Bangsberg, Bronstone, & Hofmann, 2002;
Johnson, Catz et al., 2003; Lightfoot et al., 2005; Weinhardt et al., 2004)

Respondents were compensated US$25 for completing the interview and those needing child
care were also eligible to receive US$10 to defray child care costs.
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Interview training and quality assurance
Interviewers were trained with the use of a detailed assessment manual, practice with the
computer programs, and review and certification of audio-recorded mock interviews based on
standardized criteria. All interviews were audio-recorded and labeled with the respondent’s
study identification number, date of the interview, and the interviewer’s identification number.
A sample of recordings was reviewed for protocol adherence and feedback was provided to all
interviewers on a regular basis.

Measures
Demographic and background data included items such as respondent age, race/ethnicity,
gender, sexual orientation, relationship status, educational level, and employment status. Self-
reported recent CD4 count (a laboratory measure of immune system deterioration) and HIV
viral load (detectable vs. nondetectable) were also assessed, which have been found reliably
linked to chart reviews of these laboratory assays in other contexts (Cunningham, Rana,
Shapiro, & Hays, 1997; Kalichman, Rompa, & Cage, 2000). (Combination of CAPI and
ACASI).

Neuroticism was assessed using the NEO Five Factor Inventory (Avia et al., 1995; Costa &
McCrae, 1992; McCrae & Costa, 1991). The measure gives summary scores for each of the
“Big Five” personality factors: Neuroticism, Extraversion, Openness, Agreeableness and
Conscientiousness and has sound psychometric properties (e.g., internal consistency from .74
to .89). For the Neuroticism scale, all three component subscales of anxiety (sample item: “I
am not a worrier,” reverse scored), depression (sample item: “Too often, when things go wrong,
I get discouraged and feel like giving up”), and self-reproach, (sample item: “Sometimes I feel
completely worthless”) were used. The NEO-FFI demonstrates high correlations with the
larger NEO-PI parent inventory and both measures have evidence of convergent validity with
other measures of neuroticism (Avia et al., 1995). (ACASI).

ART Side Effects
Based on the AIDS Clinical Trials Group symptom checklist (Justice et al., 2001), a physical
complaint checklist was developed, in which participants indicated whether they have
experienced each of a list of 25 symptoms in the past 30 days and how much the problem
bothered them (0 = not present; 1= present but does not bother me; ranging to 4 = present and
bothers me terribly). For items endorsed on the symptom checklist, participants were asked
whether they believe each was caused by HIV medications, HIV, or something unrelated
(respondents were allowed to choose as many causes as appropriate). Other studies using
variations this measure have reported meaningful relationships with QOL, mood, and
medication adherence have been observed (Johnson et al., 2005; Johnson & Folkman, 2004;
Johnson, Stallworth et al., 2003). For the current study, count of problems attributed to ART
and average bother for those symptoms were used as indicators of presence and severity of
ART side effects. (CAPI).

Perceived Health Status was assessed using the general health (“In general, would you say
your health is: excellent, very good, good, fair, or poor?”) and health transition (“Compared
to one year ago, how would you rate your health in general now?”) items of the SF-36 from
the Medical Outcomes Study (Ware, Gandek, & Group, 1994; Ware, 1999). The measure has
been widely used and well-validated in a variety of health contexts and populations (Keller,
Majkut, Kosinski, & Ware, 1999; McHorney, Ware, Lu, & Sherbourne, 1994; McHorney,
Ware, & Raczek, 1993; Ware & Gandek, 1998). (CAPI).
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Data Analysis
Initial analyses consisted of one-way frequency tables for categorical variables and standard
measures of central tendency (e.g., mean, median) and variability for continuous scale scores.
Pearson product-moment correlations were computed to assess bivariate associations between
HIV clinical marker variables (e.g., CD4 T-cell counts; detectable viral load) and neuroticism
scale scores. A primary goal of this study was to evaluate the associations of neuroticism with
ART side effects and perceived health. Moreover, an aim was to evaluate whether neuroticism
had a direct association with perceived health or whether experiences of ART side effects
would mediate the relationship between neuroticism and perceived health via an indirect route
wherein neuroticism impacted ART side effects which in turn exerted influence on perceived
health. Given the presence of multiple measures of neuroticism, ART side effects, and
perceived health, and the interest in assessing the indirect effect of neuroticism on perceived
health mediated by experiences of ART side effects, a structural equation modeling (SEM)
approach was used to investigate the relationships among these variables. Unlike standard
regression approaches, which assume that observed explanatory and mediating variables are
measured without error, SEMs that feature multiple measures of important latent constructs
(e.g., neuroticism, perceived health) yield regression coefficients among latent variables that
are cleansed of measurement error, resulting in more accurate regression coefficients and more
powerful tests of those coefficients. Unlike most regression methods, SEMs allow exact testing
of the model’s fit to the data and provide various descriptive model fit measures that enable
the researcher to assess the goodness of model fit to the sample data (Bollen, 1989).

SEMs also allow straightforward evaluation of mediation hypotheses in which an initial
variable impacts a second variable indirectly by way of a third variable. This last variable is
labeled a mediating variable if a previously significant relationship between the first and
second variables is reduced or eliminated once the indirect influence of the first variable on
the second variable by way of the third variable is considered (Baron & Kenny, 1986). SEMs
allow researchers to test whether an intervening variable between two others mediates their
association. While it is possible to use standard regression methods to assess mediation among
observed variables (Preacher & Hayes, 2004), conceptualizing a mediating variable as a latent
variable removes bias in the analysis that arises from lack of perfect reliability of observed
mediating variables (Hoyle & Kenny, 1999). Bias in the mediating variable can weaken the
statistical power of indirect effect tests, causing investigators to miss important research
findings. Moreover, an attractive feature of the SEM approach for assessing statistical
mediation is that all direct and indirect effects may be tested simultaneously with the same
sample in the presence of all other hypothesized effects.

Figure 1 depicts the proposed structural equation model. Rectangles refer to observed scales
of measurement whereas ovals refer to unobserved (or latent) variables. A neuroticism latent
variable is measured by anxiety, depression, and self-reproach scale scores. Similarly, an ART
side effects latent variable is measured by observed indices of frequency and severity of side
effects. Finally, a perceived health latent variable is measured by general health and health
transition scales. Single-headed arrows denote expected directional relations among variables.
For instance, neuroticism impacts both perceived health and ART side effects. The figure
depicts a direct relationship between neuroticism and perceived health (a direct effect); the
diagram also includes an implied indirect relationship between neuroticism and perceived
health by way of the potential mediating ART side effects latent variable. The resulting indirect
effect is the product of the direct effects of neuroticism on ART side effects and ART side
effects on perceived health.

The hypothesized structural model was fit using Mplus version 3.13 (Muthén & Muthén,
2004) using the weighted least-squares estimator with mean and variance adjustment
(WLSMV) to accommodate the non-normal ordered categorical SF-36 general health and
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health transitions outcome measures (Flora & Curran, 2004; Muthen & Curran, 1997). Global
fit of the model to the data was assessed via the robust chi-square test of exact model fit. Because
robust chi-square tests do not fully correct for data non-normality, the following approximate
fit indices are also reported: Bentler’s comparative fit index (CFI: (Bentler & Bonnett, 1980);
the root mean square error of approximation (RMSEA: (Browne & Cudek, 1993), and the
weighted root mean square residual (WRMR: (Yu, 2002). To attain adequate fit a model’s CFI
should meet or exceed .90 (Vandenberg & Lance, 2000 ), RMSEA should be .06 or lower
(Hoyle & Kenny, 1999; Hu & Bentler, 1999), and WRMR should be 1.00 or lower (Yu,
2002). For each parameter estimate the unstandardized regression coefficient (B), the
bootstrap-based bias-corrected 95% confidence interval of B based on 5920 bootstrap samples
(Hox, 2002), and the standardized regression coefficient (Beta) (MacKinnon, Lockwood, &
Williams, 2004; Shrout & Bolger, 2002) are reported.

Results
Demographic characteristics of the sample are described in Table 1. In general, the sample was
well educated (>89% with a high school degree or higher), white (52%), male (87%) and self-
identified as homosexual (69%). Of note, only 30% of the sample was employed. Table 2
provides summary measures of central tendency for the continuous measures that appear in
the structural model, depicted in Figure 1. The median most recent CD4 count was 419 and
the range of time since CD4 count testing is .39 to 12.5 months, with a median of 2 months
since most recent assay. In addition to the primary explanatory latent variable of interest,
neuroticism, the following covariates were included in the model: biological gender (male =
0; female = 1), age at study entry, ethnicity, CD4 T-cell count, detectable viral load
(undetectable = 0; detectable = 1), maximum number of ART medications used, and maximum
length of time a participant used ART medications. Due to small numbers of participants who
were not Black or White, these participants were grouped in an Other ethnicity category in the
structural model to ensure stable coefficients for the ethnicity parameter estimates.

Bivariate correlations between the measures of neuroticism and CD4 and HIV viral load were
used to determine whether neuroticism was correlated with reported clinical markers of HIV
infection. The correlations between the measures of neuroticism and CD4 were not significant
(bivariate correlations less than |.08|), and the neuroticism scores among those reporting
detectable viral loads were not significantly different than those with undetectable viral loads.
Taken collectively, these results suggest no association between neuroticism indicators and
HIV infection measures.

Of the 258 participants who completed the screener, 246 provided complete data on all
measures included in the structural equation model. Though the chi-square test of absolute fit
was significant (χ2 (25) = 43.67, p = .01), the approximate fit indices indicated very good model
fit to the data (CFI = .90, RMSEA = .06; WRMR = .88). Unstandardized direct effects and
95% confidence intervals for each explanatory variable on each outcome variable are shown
in Table 3. The corresponding standardized direct effects are displayed on the diagram of the
structural model, shown in Figure 1. The indirect effects and 95% confidence intervals of
neuroticism and each of the covariates listed above on perceived health, mediated by ART Side
Effects were also computed. Neuroticism mediated by ART Side Effects was negatively
associated with perceived health (B = -0.14; 95% CI = -0.26, -0.06; Beta = -.29).

Discussion
Overall, findings provide support for the symptom perception hypothesis of neuroticism in a
new context: side effects from antiretroviral therapy for HIV infection. Results indicate that
those individuals who report greater symptoms of neuroticism also report greater frequency
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and severity of side effects from their medications. Further, higher levels of neuroticism are
associated with poorer perceived health indirectly through side effect perceptions. However,
reported laboratory measures of disease progression do not suggest that their level of disease
is more advanced than those with lower symptoms of neuroticism.

The findings are consistent with previous research on neuroticism and symptom reporting.
However, the present work extends this body of knowledge. With the exception of work in
coronary artery disease (Barefoot, Beckham, Peterson, Haney, & Williams, 1992; Costa,
1987) and depression (Davis et al., 1995), many of the previous studies linking symptoms of
neuroticism to symptom reports were in the context of healthy populations and often assessed
medically unexplained symptoms. The present study is rare in its focus on a sample with a
confirmed medical condition and with an emphasis on detecting perceptions of adverse effects
from pharmacologic treatment. The findings suggest that symptoms of neuroticism may have
a central role in the inefficient utilization of health care that is characteristic of “worried well”
and the placebo and nocebo phenomena (Barsky et al., 2002; Hahn, 1997; Kennedy, 1961).

Findings indicate that individuals higher in symptoms of neuroticism are more likely to report
impaired health status, despite an absence of objective support for poorer health. This finding
has implications for both health-related research and the provision of health care for people
living with HIV and other conditions. It may be that self-reported health status and quality of
life are influenced by factors such as neuroticism in a way that bias clinical and research
findings. While this supposition has been made previously by others (Costa, 1987; Costa &
McCrae, 1985; Watson & Pennebaker, 1989), to the knowledge of the authors, this is the first
study supporting the notion in the context of HIV disease, an increasing and costly area of
medical care. In research contexts, neuroticism should be taken into account statistically and/
or methodologically when evaluating patients’ reports of side effects and perceived health.
Clinical implications of findings include direction to help identify in advance patients who are
more likely to perceive distressing side effects from treatment. The construct of neuroticism
suggests that high symptoms of neuroticism are associated with a higher likelihood of
experiencing negative affect, which may result in symptoms of depression of anxiety (Clarke,
2004). While symptoms of anxiety and depression fluctuate, neuroticism is more stable.
Therefore, assessing level of neuroticism may allow the detection of future problems with side
effect reporting and the increased likelihood of future elevations of symptoms of anxiety and
depression. Subsequent interventions may involve proactively addressing patient expectations
about side effects and using multi-disciplinary informational and supportive approaches to help
patients understand and manage adverse effects from treatment.

Neuroticism has been proposed as a confounder of the relationships among subjective factors
(Huebner et al., 2005) in which neuroticism is viewed as an ancillary background characteristic
that influences the perceptions of stress and subsequent subjective outcomes with little regard
to the logical sequential order in which these constructs emerge. By contrast, the proposed
model posits that emergence of neuroticism precedes substantial side effect perceptions and
that those perceptions in turn negatively impact perceptions of health. Of particular interest is
the absence of a significant direct linkage between neuroticism and quality of life: the absence
of a direct relationship between neuroticism and perceived health suggests that in at least some
circumstances, multiple regression models that do not take into account the indirect impact of
neuroticism on outcome variables mediated by key intermediary variables such as side effect
reports may not adequately and accurately capture the complex impact of neuroticism on key
psychological outcomes such as perceived health.

Although not explored in this study, adverse effect complaints from ART are associated with
nonadherence, which is a persistent problem in the treatment of HIV disease (Ammassari et
al., 2001; Fogarty et al., 2002; Johnson et al., 2005). To achieve maximal clinical benefit from
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ART, adherence levels as high as 95% are necessary (Paterson et al., 2000). To the degree that
perceived side effects impede adherence, the role of neuroticism may have important
implications. For example, patients who are high in neuroticism may be candidates for
intervention so that their perceptions of treatment side effects do not jeopardize treatment
benefit via nonadherence or early discontinuation of therapy. Consequential increases in
treatment costs may result from unnecessarily discontinuing or changing regimens or
prescribing additional drugs to treat the side effects.

There are limitations of note in the current study, namely, reliance on self-reported data, cross-
sectional design, use of a convenience sample, and the selection of measures. To minimize the
biases inherent in self-reported data, measures with validation support in the literature were
used, including the reliance on patient-reported CD4 count and viral load (Cunningham et al.,
1997; Kalichman et al., 2000). The use of cross-sectional data with a non-probability sample
limits the degree to which causal inferences and generalizations can be made from these
findings. Specifically, the sample includes substantial representation of people living with HIV
who are unemployed, homosexual-identified, and white. These demographic breakdowns are
consistent with other published data with HIV-infected samples, (Johnson, Catz et al., 2003;
Johnson, Elliott, Neilands, Morin, & Chesney, 2006) but result in limited generalizability of
study findings. Follow up studies are needed with other populations, such as employed persons,
women, and persons of color to evaluate the findings in these groups.

In the present study with its moderate sample size, it was not possible to rule out competing
models that suggest alternate causal sequences. Future research efforts will engage in selective,
empirically-driven investigations of the differential impacts of ethnicity, age, and gender on
the relationships between neuroticism and clinical outcomes of interest such as adherence to
medications. Future work will also explore causal relationships in prospective, experimental
research designs. Finally, because the present investigation was a screening for enrollment in
a clinical trial, the measures included factors relevant to determining trial eligibility. For that
reason, comprehensive appraisals of medication adherence and objective health status were
not collected. Likewise, although other covariates such as length of time since HIV diagnosis,
time on current treatment regimen, and estimates of the difficulty and complexity of each
medication regimen may be of interest, they are not available with this dataset.
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1. . Structural Model of Neuroticism, ART Side Effects, and Perceived Health
Notes: N = 246. ** = p < .01
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Table 1
Demographic characteristics of study sample

Variable Level N (%)
Education <High School 26 (10.1)

HS Graduate 63 (24.4)
AA Degree 91 (35.3)
College Degree 56 (21.7)
Master’s Degree 18 (7.0)
PhD/MD/JD 4 (2)

Employed Yes 78 (30.2)
No 180 (69.8)

Gender Male 225 (87.2)
Female 33 (12.8)

Sexual Orientation Heterosexual 49 (19)
Homosexual 179 (69.4)
Bisexual 25 (9.7)
Unsure 2 (.8)
Other 3 (1.2)

SF-36 General Health Poor 12 (4.7)
Fair 67 (26)
Good 97 (37.6)
Very Good 67 (26)
Excellent 15 (5.8)

SF-36 Health Transition Much worse 5 (1.9)
Somewhat worse 43 (16.7)
About the same 92 (35.7)
Somewhat better 52 (20.2)
Much better 66 (25.6)

Race/Ethnicity Native American 5 (1.9)
Asian 9 (3.5)
Pacific Islander 3 (1.2)
Black 68 (26.4)
White 134 (52)
Multiracial 21 (8.1)
Other 3 (1.2)
Hispanic/Latino 15 (5.8)

Maximum number ART meds 0 3 (1.2)
1 1 (0.4)
2 55 (21.3)
3 123 (47.7)
4 64 (24.8)
5 12 (4.7)

Detectable HIV Viral Load Yes 71 (28.4)
No 179 (71.6)

Notes: N = 258. Eight participants did not report HIV viral load.
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Table 2
Means, Medians, and Standard Deviations of Continuous Variables

Variable N Mean (SD) Median
Age (years) 258 46.33 (7.77) 45.50
CD4 T-Cell Count 257 440.64 (253.46) 419.00
Neuroticism: Anxiety 258 10.02 (2.72) 10.00
Neuroticism: Depression 258 9.86 (2.81) 10.00
Neuroticism: Self-Reproach 258 14.27 (4.48) 14.00
Count of ART Symptoms 258 5.77 (4.62) 5.00
Mean bother of ART symptoms 258 2.34 (0.84) 2.50
Maximum ART Tx Length (years) 255 4.03 (3.37) 2.99
Notes: One participant did not report CD4; three participants did not report ART treatment length.
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Table 3
Unstandardized regression weights (B), 95% confidence intervals (CI), and from structural model

Outcome Explanatory B CI
Anxiety Neuroticism 1.00 (1.00, 1.00)
Depression Neuroticism 1.30 (1.04, 1.72)**
Self-Reproach Neuroticism 2.35 (1.72, 3.55)**
Sum of ART Symptoms ART Side Effects 1.00 (1.00, 1.00)
Mean bother of ART Symptoms ART Side Effects 0.18 (0.12, 0.26)**
SF-36 General Health Perceived Health 1.00 (1.00, 1.00)
SF-36 Health Transitions Perceived Health 0.62 (0.14, 1.08)**
ART Side Effects Gender -0.84 (-2.75, 0.89)
ART Side Effects Age 0.05 (-0.01, 0.11)
ART Side Effects Black Race -1.00 (-2.40, 0.29)
ART Side Effects Other Race 0.33 (-0.84, 1.48)
ART Side Effects CD4 0.00 (-0.01, 0.01)
ART Side Effects Detectable VL 0.93 (-0.08, 2.05)
ART Side Effects Number ART Used 0.35 (-0.22, 0.95)
ART Side Effects ART Tx Length -0.14 (-0.30, 0.01)
ART Side Effects Neuroticism 0.73 (0.38, 1.21)**
Perceived Health Gender -0.25 (-0.71, 0.27)
Perceived Health Age 0.01 (-0.01, 0.03)
Perceived Health Black Race -0.01 (-0.46, 0.35)
Perceived Health Other Race 0.28 (-0.07, 0.62)
Perceived Health CD4 0.00 (0.00, 0.01)
Perceived Health Detectable VL -0.31 (-0.62, -0.01)*
Perceived Health Number ART Used 0.03 (-0.15, 0.22)
Perceived Health ART Tx Length -0.01 (-0.06, 0.03)
Perceived Health Neuroticism 0.04 (-0.08, 0.15)
Perceived Health ART Side Effects -0.20 (-0.30, -0.12)**
Notes: N = 246 respondents who provided complete data on all measures. Outcome refers to dependent variables in the structural model; Explanatory
refers to explanatory or independent variables in the structural model. Black Race and Other Race coefficients compare Black and other non-White ethnic
groups to the reference group of White participants. 95% confidence intervals are bias-corrected and originate from 5920 bootstrap samples.

*
95% confidence interval does not include zero, signifying statistical significance at p < .05.

**
99% confidence interval does not include zero, signifying statistical significance at p < .01.
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