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Abstract

Objective: With aging, people living with HIV (PLWH) have diminishing postural stability

that increases liability for falls. Factors and neuromechanisms contributing to instability are
incompletely known. Brain white matter abnormalities seen as hyperintense (WMH) signals have
been considered to underlie instability in normal aging and PLWH. We questioned whether sway-
WMH relations endured after accounting for potentially relevant demographic, physiological, and
HIV-related variables.

Design: Mixed cross-sectional/longitudinal data acquired over 15 years in 141 PLWH and 102
age-range matched controls, 25-80 years old.

Methods: Multimodal structural MRI data were quantified for 7 total and regional WMH
volumes. Static posturography acquired with a force platform measured sway path length
separately with eyes closed and eyes open. Statistical analyses used multiple regression with
mixed modeling to test contributions from non-MRI and non-path data on sway path-WMH
relations.

Results: In simple correlations, longer sway paths were associated with larger WMH volumes
in PWLH and controls. When demographic, physiological, and HIV-related variables were entered
into multiple regressions, the sway-WMH relations under both vision conditions in the controls
were attenuated when accounting for age and 2-point pedal discrimination. Although the sway-
WMH relations in PLWH were influenced by age, 2-point pedal discrimination, and years with
HIV infection, the sway-WMH relations endured for 5 of the 7 regions in the eyes-open condition.
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Conclusions: The constellation of age-related increasing instability while standing, degradation
of brain white matter integrity, and peripheral pedal neuropathy is indicative of advancing fraility
and liability for falls as people age with HIV infection.
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INTRODUCTION

A visually distinctive, neuroradiological marker of brain degradation is white matter
hyperintense (WMH) signal occurring at the borders of the lateral ventricles and in

deep white matter of cortical, cerebellar, and subcortical tissue. The presence and size

of WMH increase with age even in apparently healthy individuals and can be larger in
those with medical and neuropsychiatric disorders, for example, HIV infection and Alcohol
Use Disorder (AUD)IL 21| Alzheimer’s diseasel3], Parkinson’s diseasel4]; mild strokel5-8],
small cerebrovascular diseasel® 101, depressionl]. Initial reports were skeptical about the
functional ramifications of the “unidentified bright objects,” also known as UBOs[12],
now called WMH, but dozens of reports have since noted variables that are common
correlates of WMH number and size, implicating WMH as underlying functional declines
in normal aging[13-19, age-related frailty [29], and numerous neuropsychiatric disorders.
Variables found to be related to WMH ratings or volumes include sex[2X, racel?2], body
mass index (BMI)[23. 241 blood pressurel2>: 28] diabetesl??: 28] HIVI[25. 29] and age as a
reliable correlatelX: 24. 301, Although factors of frailty, such as declining grip strength and
postural imbalance, have been found to accrue with WMH burden, few studies have used
posturography to assess and track this relation[31], and even fewer studies have reported
on people living with HIV infection (PLWH) despite high prevalence of WMH even in
virally-suppressed HIV/[L 24,30, 32]

With successful antiretroviral treatment, PLWH have, on average, near normal life

spans with current estimates indicating that more than half of PLWH are age 50 or
older[33]. Extending lifespan into later years carries the liability of age-related decline
affecting sensory and motor functions, setting the stage for physical frailty[34: 351 postural
instability[36-381 a propensity for falls[39], and degradation of brain structural integrity of
white matter observable as hyperintense signal on MR imagingl® 24 30. 321 [ ongitudinal
study of virally suppressed PLWH support these possibilities in revealing acceleration of
WMH volumelll and postural instabilityl3] beyond that observed in aging men and women
free of serious morbidities. Despite recognition of these phenomena that are accelerated in
aging PLWH, a WMH volume/balance relation has not been established in the context of
concurrent somatosensory and other variables susceptible to declines with aging and that
could serve to operationalize factors defining frailty0l.

Given the decades of reports on the relations between WMH presence and postural
instability in aging and disease including HIV infection, we tested whether this relation

was also influenced by factors we previously found to contribute to WMH presence and size
or to postural instability in PLWHI37. 411, Accordingly, we posed the following questions:
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1) Does postural instability measured as sway path length correlate with WMH volumes
similarly in HIV and control groups? 2) What demographic and physiological variables,
suggested by the literature, moderate observed sway-WMH relations, and do the sway-
WMH relations endure when variables identified to be significant are taken into account
statistically? 3) Do the sway-WMH relations differ between controls and PLWH when
demographic and physiological variables identified to be significant contributors are taken
into account? Knowledge about modifiable factors that reduce stability have the potential to
be remedied and aid in minimizing frailty and averting falls, which can be debilitating and
even deadly.

METHOD

Participants

The data comprised 299 sessions (Supplemental Table 1) of balance platform testing for
sway path length typically conducted within a few days (control mean=2.34 days, PLWH
mean=1.56 days in between t(175.41)=0.477, p=0.634) of MRI FLAIR acquisition used for
WMH volume quantification. Although much of the balance[4?] and FLAIR[*3] data was
reported previously, the current analysis included an expanded data sample collected from
12 October 2006 to 21 July 2023 and an examination of the relation between balance and
WMH. The resulting sample with brain and balance data comprised 102 control participants
and 141 PLWH, 25 to 80 years old at study entry (Table 1). Participants were recruited from
local HIV support centers, post card mailings, recruitment flyers, and word of mouth. The
mainstay of the data acquisition and analysis methods were described previously42-44] and
are summarized herein.

These studies were approved by the Institutional Review Boards of SRI International

and Stanford University School of Medicine and were carried out in accordance with

The Code of Ethics of the World Medical Association (Declaration of Helsinki). After
providing written informed consent for study participation, all volunteers underwent
Structured Clinical Interviews for DSM-IV-TR (SCID)[#%! to determine diagnosis for alcohol
dependence/abuse and DSM-5 diagnosis for AUDI4€l. Of the 141 PLWH, 70 met DSM-5
criteria for AUD and included one man with HIV who met AUD criteria between his
second and third visits. Integrated into the SCID was the Global Assessment of Functioning
(GAF) scale, which used a 0-100 scale to measure how much a person’s symptoms

affected their daily life. Additional interviews included structured health questionnaires

and a semi-structured timeline follow-back interview to quantify lifetime alcohol usel47].
Principal exclusion criteria at study entry were history of schizophrenia, bipolar disorder,
and neurological disorders other than AUD. Substance use dependence/abuse (current or in
remission) for illicit drugs was common and involved cocaine, amphetamines, opiates, and
cannabis (although now legal in California). All participants also completed metal screening
to ensure MRI safety. Starting each study day, participants underwent breathalyzer testing
for recent alcohol consumption. Participants whose breathalyzer reading exceeded 0.0 were
not tested on that day and were asked to return when they had refrained from drinking.
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Balance, sensory, and physiological testing

Balance platform data acquisition and analysis.—Participants wore rubber-soled
socks and stood still on a force plate with feet together and arms relaxed at their side. The
test comprised three, 30 sec. trials in each of two conditions: eyes open and then eyes closed.
The microcomputer-controlled force plate (model 9284; Kistler, Amherst, NY) has multiple
transducers and analog-digital converters and sampled data at 1000Hz to produce sway paths
for each trial of each condition. Raw data were center-of-pressure displacements (x-y pairs)
and subjected to a 10Hz low-pass filter (99 terms, —50db Gibbs). Sway path length was
expressed as the line integral (cm)[48l. Examples of sway paths are in Figure 1A.

N-1 3 3
P= Y V- 0%+ G -0
i=1

Sensory testing: 2-point discrimination.—Starting with the dominant side determined
from handedness, the examiner touched the sole of one foot with 1 or 2 points of a 3-point
aesthesiometer, to which the participant (with eyes closed) responded “one” or “two.”
Testing avoided calloused skin and proceeded with descending limits (starting at 50 mm
distance between points); the threshold was the shortest distance on which fewer than 3
errors were madel49]; thus, high scores were in the impaired direction. The procedure was
repeated with the other foot. The score was the mean of the left and right thresholds.

Blood pressure.—Sitting blood pressure was collected twice. The mean of each of the
two diastolic and systolic measures was used in multiple regression analysis described
below.

Falls questionnaire.—About one-third of participants in each group (33 of 102 controls
and 56 of 142 PLWH) completed a simple falls questionnaire[42] and were asked how many
times they had fallen to the ground in the past year. The range recorded was 0-6 occasions.

Neuroimaging acquisition and analysis

Protocols and parameters.—Scanning was conducted at SRI International on a GE

3 Tesla Discovery MR750 system (Waukesha, WI, U.S.A.) with ASSET for parallel

and accelerated imaging on an 8-channel head coil. Detection and localization of

WMHs used three MRI acquisition protocols: T1-weighted (T1-w) MRI for anatomical
localization 3D axial IR-Prep (inversion prepared) SPGR (SPoiled Gradient Recalled);
Repetition Time (TR)=6.5ms, Echo Time (TE)=1.54ms, thickness (thick)=1.25 mm,
locations (loc)=124, skip=0; T2-weighted (T2-w) MRI merged with T1 data for skull
stripping: [3D isotropic Fast Spin Echo; GE name=CUBE; TR=2500ms, effective TE=99ms,
echo train length (ETL)=100ms, thick=1mm, loc=150, FOV=256mm, xy_matrix=256x256,
resolution=1x1x1mm]; and FLAIR (FLuid-Attenuated Inversion Recovery) imaging

for estimates of WMH volumes [2D axial, TR=9000ms, TE=82.5ms, inversion time
(T1)=2200ms, thick=2.5mm, loc=65]. MRI structural analysis as conducted in Adeli et al.[>]
is described in Supplemental Material.
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WMH quantification.—WMH analysis was accomplished with the “UBO Detector,” a
freely-available, cluster-based, fully automated pipeline for extracting and calculating WMH
on a voxel basist>! 521, The UBO Detector was validated on longitudinal data and gold
standard Fazekas ratings(®3]. This procedure yielded voxel maps of total, periventricular
(PVWMH), deep (DWMH) WMHs (Figure 1B),and WMH volumes in each of four lobar
regions. Analysis required that FLAIR and T1-weighted data be transformed into MNI space
prior to non-rigid transformation into standard SRI atlas space. This was necessary for
accurate placement of anatomical locations to enable comparisons across individuals and
across imaging modalities on a voxel-wise basis without the need for further correction for
intracranial volume.

Statistical analysis

Statistical analysis was performed using R 3.5.1 (R Core Team, 2019). Because several
participants had multiple data sets across time, the primary statistic was a linear mixed
effects model (/mer) used separately to test the relations between balance platform condition
(i.e., eyes open or closed) and each WMH volume measure (total, periventricular, deep,

and 4 WMH regions: frontal, temporal, parietal and occipital) as a function of group
(control, PLWH) + age?. Previously, we found that the relations of path length[44] and WMH
volumes(43] with age were best fit with an age? function, which was used in all analyses
herein. Because of the heteroscedasticity of WMH volumes, their values were square-root
transformed before statistical analysis.

An initial regression analysis focused on the simple relation between sway path length and
WMH volume in each group, first for performance with eyes closed and then with eyes
open. The model outputs for each effect produced t and p values.

The second set of analyses were conducted in two parts. A set of exploratory regression
analyses tested variables reported in the literature to correlate with postural instability or
presence of WMH. Variables entered into these linear mixed-model multiple regression
analyses were WMH volume, age?, sex, AUD diagnosis, socioeconomic status (SES), years
of education, systolic and diastolic blood pressure, body mass index (BMI), depressive
symptoms (Beck Depression Inventory-11 score, BDI), 2-point pedal discrimination, amount
of alcohol consumed in the past year, self-identified race, years with HIV infection, and

log viral load; three variables—presence or absence of AUD diagnosis, years with HIV
infection, and log viral load—were relevant to the HIV group only.

The third set of regressions included only variables found to be significant contributors to
the sway path-WMH relations in the second set of focused regressions. Also tested were
potential interactions between diagnosis (HIV vs. control) and WMH volumes that would
address whether the groups differed in the strength of the sway path/WMH volume relations.

Recognizing the overlap of WMH regions, all analyses outlined considered WMH volumes
in 3 parts: total WMH volume alone; PVWMH (periventricular) and DWMH (deep); and 4
DWMH regions, namely, frontal, temporal, parietal, and occipital. Family-wise Bonferroni
correction (a=0.025, 2-tailed) for 2 WMH regions required p<0.025 and for 4 DWMH
regions required p<0.0125.
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RESULTS

The statistical test results are presented in the tables and figures as noted.

Comparison of groups on demographic variables

The PLWH and control groups were not statistically different in age, BMI, diastolic or
systolic blood pressure, or number of falls reported over the past year. Compared with the
control group, the PLWH group had fewer years of education, lower socioeconomic status
(SES) and GAF, more depressive symptoms (BDI), poorer 2-point pedal discrimination, and
had consumed more alcohol. The PLWH group had a larger Black representation than the
control group (Table 1).

WMH volumes as predictors of sway path length in each group

The first set of regression analyses tested the relations between sway path length under

each test condition and WMH volumes per group. For all comparisons in both groups,
longer sway paths were related to larger WMH volumes. The only comparison not meeting
correction for multiple comparisons was for the relation between sway path with eyes closed
and temporal WMH volume (Table 2; Figure 2; Supplemental Figures 1-2).

WMH, demographic, and disease variables as predictors of sway path length by group

These exploratory multiple regression analyses included 15 variables for PLWH potentially
influencing the primary relations between sway path length and WMH volume: age?, sex,
AUD diagnosis, SES, years of education, systolic and diastolic blood pressure, body mass
index (BMI), depressive symptoms (Beck Depression Inventory-I1 score, BDI), 2-point
pedal discrimination, amount of alcohol consumed in the past year, race, years with HIV
infection, and log viral load. These analyses were also conducted in controls but included
only the 12 non-HIV-related variables. The only variables contributing significantly to
relations between sway with eyes open or closed and WMH volumes in PLWH were age
and 2-point discrimination; systolic blood pressure and years with HIV infection contributed
significantly to the eyes open sway-WMH relations. In the controls, only age contributed
(Supplemental Table 2).

The variables identified as significant in the exploratory regression, namely, age?, systolic
blood pressure, 2-point pedal discrimination, and years with HIV infection, were then used
in follow-up regressions separately for each group. In the controls, total WMH and PVWMH
volumes endured as a significant predictors of sway path with eyes closed (Table 2). In the
HIV group, only two WMH volumes (DWMH and frontal) weakly endured as significant
predictors of sway with eyes closed. By contrast, the relations for WMH volumes and sway
were more widespread and stronger for the eyes open condition and included 5 of the 7
WMH regions (total WMH, DWMH, frontal, parietal, and occipital; Table 2). In further
consideration of HIV-related disease status as influencing the primary sway-MWH relations,
CD4 nadirl34] at the test sessions was used in place of HIV infection length but failed to
exert significant contributions to any comparison.
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Tests of group differences in predictors of sway path-WMH volume relations

This third set of multiple regression analyses in PLWH and controls included variables
identified above as contributing to the sway path-WMH relations. The results revealed age
and 2-point discrimination as the most consistent and strongest contributor to the primary
relation of sway path-WMH volume (Table 3). Tests of diagnosis (HIV vs. control) by
WMH volume interactions were significant only for relations between sway path with eyes
open and DWMH, temporal, parietal, and occipital volumes, indicating stronger relations
between WMH and balance in the PWLH than controls after adjusting for contributory
variables (Table 3; Figure 2; Supplemental Figures 1-2).

DISCUSSION

In answer to our posed questions, we found that longer sway paths in PLWH and controls
were highly correlated with WMH volumes in all locations and under both vision testing
conditions (eyes closed and eyes open) without regard for potentially contributing variables.
Exploration of variables potentially affecting the primary relationship of sway and WMH
volumes revealed age and 2-point pedal discrimination as attenuating factors in all regional
WMH-sway comparisons for the control group and in all but 2 of 7 regions for the HIV
group. Variables significantly affecting the sway-WMH relations in PLWH were systolic
blood pressure and years with HIV infection. Follow-up to the large exploratory regression
analysis focused on the five variables that significantly affected the sway-WMH relations
identified age and 2-point discrimination in both groups and years with HIV infection

in PLWH as the most meaningful contributors. Sway-WMH relations that endured in the
control group involved total and PVWMH in the eyes closed condition, and none persisted
in the eyes open condition. Sway-WMH relations that endured in PLWH were with DWMH
and frontal WMH for eyes closed, and all but PVWMH and temporal WMH volume with
eyes open.

Seeking diagnosis-by-WMH interactions to test whether the groups differed in sway-WMH
relations after accounting for targeted variables revealed significant interactions for total
DWMH and regional (temporal, parietal, and occipital) volumes only for eyes open. In these
cases, the sway path-WMH volume relations were steeper in the PLWH than controls. Thus,
the relation between postural stability and disruption of brain white matter integrity was
largely influenced by biological aging and physiological factors in both groups, but those
factors did not completely account for all sway path-WMH volume relations.

The search of neural, physiological, and demographic contributors to complex behaviors
such as maintenance of postural stability seldom identifies single substrates. Accordingly,

it may not be surprising that WMH volumes were not sole predictors of sway path length.
Critically, if the myriad other factors were not considered as also contributing to sway

path variance, conclusions indicating WMH as the only or primary correlate of postural
instability would have been inaccurate. Indeed, age and 2-point pedal discrimination were
more consistently related to sway path in both vision conditions than was WMH volume. In
PLWH, age and 2-point discrimination were also influential to sway path with eyes open;
however, in that condition WMH volume endured as a significant contributor to sway in all
but two relations (PVWMH and temporal WMH).

AIDS. Author manuscript; available in PMC 2025 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

SULLIVAN et al.

Limitations

Page 8

Factors contributing to sway were different with and without visual information and may be
related to differential contributions from underlying physiological functioning. Specifically,
the greater disparity between PLWH and controls in sway path length when balance with
eyes closed than with eyes open supports vision as a stabilizing force to override peripheral
nervous system compromise of pedal sensory discrimination, which likely resulted in

poor detection of plantar pressure[®¥ and possible peripheral or central nervous system
compromise of vestibular responses[®®]. Despite significant enhancement to stability from
vision, older PLWH were still impaired in the eyes-open condition relative to controls,
implicating age-related decline in visual motion perception as contributing to imbalance
even with the advantage of visual information[>6].

The constellation of variables relevant to the primary sway path-WMH volume relations
observed in our HIV group were only partially overlapping with those we recently observed
in AUD without HIVI57]. In the AUD study, age and 2-point pedal discrimination were

also salient contributors to the sway-WMH relations, as were sex and race, but in contrast
to the current findings in the HIV group, those four variables nearly fully accounted for

the primary relations between sway and WMH volume. In the current HIV study, age and
2-point pedal discrimination contributed significantly to all sway-WMH relations, yet WMH
volume endured as a significant predictor of sway path length in 2 of 7 comparisons with
eyes closed and in 5 of 7 comparison with eyes open. Thus, it appears that disturbance
resulting from the presence and size of WMH, regardless of location, is a heural mechanism
influencing static imbalance in HIV, thereby differentiating it from causes of instability
observed in AUD.

Aging with HIV, unimaginable in the early days of the epidemic, is commonplace

given current formulations of ART[33]. Associated with longevity, however, is the
potential of developing age-related physical declines, considered frailty[341, which has
been operationalized as fatigue, unintentional weight loss, restricted mobility, low physical
activity, and muscle weakness[#0l. Sensory compromise of visual acuity and touch
discrimination also accompanies aging even in healthy individuals(®®l. This array of
age-related sensorimotor decline of the peripheral nervous system together with central
nervous system degradation of white matter structural integrity can be exacerbated or even
accelerated by chronic diseases, including HIV infection[3], and contribute to postural
instability[41: 421 and falls[34 351, Relevant to the current study, greater instability of quiet
standing was heralded by larger volumes of brain WMH, poorer sensory discrimination
measured on the soles of the feet, and length of HIV infection, each of which worsens in
aging with HIV and increases the risk of falls.

Several limitations of this study are noted. Although the sample sizes were comparatively
large, the analysis was a mixed model of cross-sectional and longitudinal data available from
our ongoing laboratory studies; thus, longitudinal questions could not be fully addressed.
Further, our groups did not undergo formal vestibular testing, and so we can only speculate
on potential contributions of vestibular input to observed instability. Similarly, we did not
assess cardiorespiratory fitness, which can enhance stability!>%]. In addition, exploration of
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the many variables known from other studies to influence either static postural stability or
WMH volume stretched statistical power; that acknowledged, we did account for multiple
comparisons by using Bonferroni adjustment. Finally, participant recruitment extended
over 17 years (2006—2023), thus spanning the evolution of HIV treatment regimens with
attendant efficacy and iatrogenic effects. This span potentially included PLWH who were
not treated initially and who might carry legacy effects, which may be considered AIDS-
defining events and could contribute to postural instability and brain structural compromise.
Despite potential cohort effects related to the evolution of HIV, nearly all PLWH—92.9%
of the HIV-only group and 93.1% of the HIVV+AUD group—were receiving ART during the
testing sessions.

Conclusion

This study provides evidence for longer sway paths to be related to larger WMH

volumes in health and PLWH. Critical moderating variables were older age and diminished
somatosensory detection on the soles of the feet in PLWH and their control counterparts.
Recognizing these findings in the context of another study reporting that PLWH were 3
times more likely to report balance problems and 4 times more likely to have chronic distal
polyneuropathy than controls[39] places the aging population of PLWH at heightened risk of
falling. This vulnerability may be ameliorated with positive intervention, such as exercise,
healthy nutrition, and use of stabilizing forces including lighting for night-time walking

to compensate for physiological declines in somatosensory, visual motion detection, and
vestibular functioning.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Sway path (A) and FLAIR images of WMH (B)
of a 55-year-old man with HIV infection

1 .3. T T T

Eyes closed

A: Examples of sway paths of a 55-year-old man with HIV. The top sway path (212.4 cm
long) occurred while trying to stand still with eyes closed, and the bottom sway path (134.6
cm long) occurred with eyes open. B: Axial images from FLAIR data of this participant. His
WMHs are delineated in red outlining.
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Correlations between sway path length (eyes closed condition, left pair of plots; eyes open,
right pair of plots) and WMH volume for total, PVWMH, and DWMH regions for 102
control participants (gray) and 141 HIV participants (gold). Participants with multiple pairs
have their data points connected as shown in the spaghetti plots. Also plotted are the mean

regression lines and 95% confidence intervals. All correlations were significant.
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Table 1.

Study entry demographics: mean (SD) and frequency count

Control HIV
Age (yrs) 53.51 53.67 t= 0.003
(14.36) (8.84) p= 0997
male/female n= 60/42 99/42 xX2= 3.394
p= 0.065
Education (yrs) 16.21 13.40 t= 8583
(2.47) (2.54) p= 187815
n= 99 141
Socioeconomic status 24.86 40.90 t=  -9.457
(lower score=higher status) (12.05) (14.18) p= <2.2e-16
n= 100 141
Body Mass Index (BMI) 25.97 26.16 t= -0.328
(4.41) (4.23) p= 0743
n= 100 136
Diastolic blood pressure (dBP) 75.99 77.45 t= -0.909
(11.41) (11.01) p= 0365
n= 86 114
Systolic blood pressure (sBP) 126.60 127.16 t= -0.221
(18.84) (15.63) p= 0825
n= 86 114
Global Assessment of Functioning (GAF) 84.32 68.78 t= 13.899
(6.71) (10.41) p=  <2.2e-16
n= 99 136
Beck Depression Inventory 11 (BDI) 2.69 9.85 t= -8.977
(3.75) (8.17) p=  <2.2¢-16
n= 96 136
2-point Pedal Discrimination (mm) 18.17 22.93 t= -3.243
(9.37) (12.33) p=  0.0014
n= 95 123
Number of falls in past year
0/1/2/3/4/5/6 =  14/11/6/0/1/1/0  26/11/15/1/1/1/1 2= 3.765
n= 33 56 p= 0.708
Lifetime alcohol consumption (kg) 40.47 525.14 t= -7.428
(66.66) (765.27) p=  9.636e-12
n= 101 139
Total alcohol last visit (kg) 3.12 16.31 t= -3.260
(6.90) (28.51) p= 0.0018
n= 36 54
Total alcohol in past year (kg) 1.00 6.95 t= -5.060
(1.61) (13.72) p=  1.265e-06
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Control HIV
n= 99 139
Length of HIV diagnosis — 17.53 —
(8.43)
n= 124
Viral load log™1%(count/mL) Mean= — 2.06 —
(1.05)
n= 115
CD4 nadir (count/mL) Mean= — 186.55 —
(149.20)
n= 108
Virally suppressed
HIV nolyes 26/111 x2=  2.0344
HIV+AUD nolyes 29/80 p= 0.1538
AIDS —
HIV nolyes 25/35 x2=  0.0074
HIV+AUD nolyes 27/39 p= 0.9313
Antiretroviral Treatment (ART) —
HIV nolyes 11/144 x2=  0.0056
HIV+AUD nolyes 9/122 p= 0.9403
Race: Black/White/Asian/other 18/53/25/6 66/49/0/26 x2= 57.220
p=  0.00001

Viral load Iog_10 (count/mL) range = 1.3 to 5.35. Counts on average indicated viral suppression (<200 copies).

AIDS-defining event ever in life
ART at any test session

Race was self-identified: Other includes mixed, other, and don’t know
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