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Abstract However, increased life expectancy is accompanied by comorbidities

Background: People living with HIV experience various
comorbidities associated with aging. As this population grows
older, these comorbidities cause physical impairments that decrease
functional autonomy and quality of life. Purpose: This investigation
aims to characterize various components affecting Hispanic Latino
people living with HIV (PLHIV) concerning age.

Methods: Data was extracted from 323 participants’ records enrolled
in La Perla de Gran Precio’s HIV Community Center in Puerto
Rico. Participants were allocated into the following age groups for
comparison: 40 years or less (L-HIV group) and above 40 years
of age (U-HIV group). Multiple one-way ANOVAs were applied
to compare the data between the two age groups based on five
components: cardio, motor, lipid panel, comorbidities, and lifestyle.

Results: There were 44 participants allocated to the L-HIV group
(age =35.4+/-3.7) and 279 to the U-HIV group (age=56.3+/-7.4). The
cardio components (time completed on the submaximal treadmill
test and peak heart rate) were significantly less in the upper age
group. The U-HIV group also demonstrated substantially slower gait
speed and less inclination achieved on the submaximal treadmill test.
Lastly, the U-HIV group consisted of more participants with multiple
comorbidities.

Conclusion: In Hispanic Latino PLHIV, more significant
cardiovascular and motor deficits were identified in the U-HIV group
in addition to an increased rate of multimorbidity. Future inquiries
are desired to resolve if the time since diagnosis is an acceptable
indicator of cardio-motor deterioration and an upsurge in multiple
comorbidities experienced in this population.

Introduction

According to the HIV Surveillance Report published by the Centers
for Disease Control and Prevention (CDC) in February 2019, the
human immunodeficiency virus (HIV) affects 36.9 million people
worldwide, 1.1 million of which are in the United States (US) alone.
Within the US, Texas and Puerto Rico have the highest incidence
rates, which have increased in the last few years. When considering
age, young adults 25-34 years old contain the highest number of new
HIV diagnoses, whereas those 50-54 years of age made up the largest
percentage of people currently living with HIV [1].

With the advancements in antiretroviral therapy (ART), people with
HIV are living longer and close to average life spans (>70 years old).

associated with HIV infection, chronic inflammation, side effects of
the antiretroviral medications, and lifestyle factors [2,3]. For instance,
dyslipidemia and glucose abnormalities are typical following ART's
long-term use [4,5]. Age-related illnesses such as cardiovascular
deficiencies, kidney problems, liver disease, osteoporosis, muscle
loss, and neurocognitive conditions also tend to emerge sooner
in this population [6]. This multimorbidity negatively impacts the
quality of life, physical activity levels, and functional independence
in people living with HIV [7,8]. As a result, people living with HIV
(PLHIV) experience a decline in cardiovascular function, muscle
strength, and postural control, thus increasing their risk for falls
and increasing the burden of care [3,6,9]. It is unclear whether the
virus itself accelerates aging or if HIV is a risk factor for developing
comorbidities associated with aging.

Therefore, the study's purpose was to describe the role age plays
on cardiovascular and motor function, lipid profile, comorbidities,
and different lifestyle components in Hispanic Latino PLHIV. It has
been hypothesized that people living with HIV, 40 and older, will
demonstrate a significantly greater decline in cardiovascular and
motor function and higher comorbidities than younger individuals
(<40) living with HIV.

Methods

All participants were enlisted in a Community-Based Center
(La Perla de Gran Precio) in San Juan, Puerto Rico, from 2000
to 2020 after signing approval by a Medical Doctor. LPGP is a
community center dedicated to enhancing wellness and improving
life quality through exercise therapy to Hispanic Latino PLHIV. This
investigation was approved by the LPGP and adhered to the privacy
and confidentiality standard established by the institution.

As an admission requirement, members signed an informed
consent expressing their willingness to participate in this program.
Additionally, participants submitted their most recent blood tests
and completed various fitness tests. Information about lifestyle,
comorbidities, CD4 count and lipid profile was gathered by interview
and most current blood work. Further, cardiovascular and motor
data were obtained with the completion of the Ross submaximal
cardiovascular test.

First, data from all members enrolled in LPGP from 2000-2020

(approximately 1,300 files) were examined for data/information
and completeness. This study recorded the most recent information
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available for all participants. Some of the information gathered
included medications, years with HIV diagnosis, demographics (age,
gender), HIV status (CD4 count), vitals, and physical activity status.
Most of the participants at this HIV clinic were Hispanic/Latino (in
the United States); thus, this project will give us a favorable profile
of their ethnic group.

Second, the specific data collected was organized into three main
components.

Motor and Cardiovascular components: The Ross submaximal
test collected pre and post cardiovascular data (heart rate and blood
pressure) and motor data (speed and treadmill inclination) while
walking on a treadmill. As time progressed, the inclination and speed
of the treadmill increased as well. The test was terminated when
the maximal cardiac frequency was achieved or when participants
reported the onset of muscle or cardiovascular fatigue. The cardio-
motor data presented in this study represents the moment the Ross
test ended. Data retrieved from participants' records were heart rate
and blood pressure for cardiovascular components and speed and
inclination of the treadmill for the motor components.

Lifestyle, comorbidities, lipids and immune components:
Lifestyle and comorbidity information was gathered by an
interview where participants were asked about their lifestyle
habits (smoker, sedentary, etc.), and medical history was obtained.
Additionally, the lipid profile and CD4 count were collected

from the doctor's most recent blood work results and other notes.

Third, following data collection, a codebook was prepared for data
mapping and comparisons. The codebook also provided data code
and variable definition. The data was then organized in a database for
further analysis, comparison, and interpretation.

Data Analysis

Data were organized into two groups by age. Participants 40 years
of age or younger were allocated to the lower age group (L-HIV
group). Subjects above 40 years of age were assigned to the upper
age group (U-HIV group) for comparison.

Multiple one-way analysis of variances (ANOVA) with SPSS (25)
was performed to compare both groups based on the following five
components: cardiovascular, comorbidities, motor, lifestyle, and
lipid profile.

Results

Data was collected from 323 participants' records. There were
44 participants assigned to the L-HIV group (age =35.4+/-3.7)
and 279 to the U-HIV (age=56.3+/-7.4) groups. The L-HIV and
U-HIV were comparable in CD4 (L-HIV=656.3+/- 373.7 and
U-HIV=619.0+/-346.6), years of diagnosis (L-HIV=20.98+/-8.73
and U-HIV=19.84+/-8.42), and gender ratio, being mostly males
(Table 1).

-

~

N

Characteristics <40 years old > 40 years old P-value
Age M=35.39+/-3.69 | M=56.28 +/-7.44 |P=<.001
years years
Gender Male= 168 Male= 198 P=.464
Female = 30 Female= 53
M= 0.26+/-0.441 M=0.29+/-0.457
Time since Dx M=14.09 +/- 6.51 | M=20.12 +/-8.714 | P=<.001
Cd4 M=656.30 +/- M= 619.02 +/- P=.512
373.69 346.60
Table 1: Demographic data of all participants

J

Cardiovascular and Motor Components

Cardiovascular components included the following: time completed
during the treadmill test and vitals (heart rate and blood pressure)
taken at the test's termination. Motor components consisted of
speed and percent of inclination achieved during the treadmill test.
Descriptive statistics for these variables were organized by the group
and can be found in table 2. For the cardiovascular components, the

U-HIV group achieved a significantly lower heart rate (p<.05) and
completed less time (p<.05) on the submaximal treadmill test than the
L-HIV group. The mean systolic and diastolic blood pressure were
higher in the U-HIV; however, this finding was not significant. For
the motor component, the U-HIV group demonstrated a significantly
slower walking speed (p<.05) and achieved less inclination (p<.05)
during the Ross test when compared to the L-HIV group.

-

~

N

Characteristics <40 yearsold |>40 yearsold |F Value P-value

Heart Rate (bpm) M=152.27 +/- | M=136.63 +/- 30.11 P=<.001
16.50 17.73

Systolic BP M=12291+/- |M=12432+/- |0.22 P=.644

(mmHg) 12.94 17.20

Diastolic BP M=72.43 +/- M="75.25 +/- 2.05 P=.154

(mmHg) 9.14 11.07

Cardio test Time M=13.24 +/- M=9.90 +/- 4.62 1 20.30 P=<.001
4.21

Motor Component at the end of the Ross Submaximal Test

Velocity M=3.40 +/- M=3.30 +/-.28 |5.68 P=.018
.001

Inclination M=8.05 +/- M=5.12 +/- 19.64 P=<.001
4.38 4.02

Table 2 Cardiovascular Component at the end of the Ross Submaximal Test
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Comorbidity, Lipid, and Lifestyle Components: Table 3 illustrates
the ten most common comorbidities reported by this study's
participants. Although not significant, the U-HIV group was more
likely to experience these comorbidities than the L-HIV group.

The lipid component (Table 3) represents the specific lipid values
of all participants. While not significant, results showed greater
cholesterol, triglycerides, and VLDL values in the U-HIV group than
L-HIV; however, the L-HIV demonstrated greater HDL values.

Data in table 3 also lists the main lifestyle habits reported by all
participants. Among the five listed patterns and comorbidities,
participants in the U-HIV exhibited a slight increase in many factors
compared to L-HIV. However, the U-HIV group reported having
significantly (P<0.05) more comorbidities than the L-HIV. Further,
the U-HIV group's number of ART medications was slightly lower
than the L-HIV group.

-

( Characteristics <40 years old > 40 years old F Value P-value \
High Blood Pressure | M= 0.86 +/- 2.61 | M= 1.16 +/- 2.66 0.49 P=.484
Chronic Pain M=0.86 +/-2.61 | M= 1.04 +/- 2.69 0.16 P=.686
Neuropathy M=0.86 +/-2.61 | M= 1.13 +/- 2.67 0.39 P=.533
Depression M=0.98 +/- 2.59 | M=1.13 +/- 2.67 0.12 P=.725
Diarrhea M=0.84 +/-2.61 | M= 0.94 +/- 2.70 0.05 P=.829
Hiperlipidemia M=0.82 +/-2.62 | M= 1.13 +/- 2.67 0.51 P= 477
Fatigue M= 0.84 +/-2.61 | M=.96 +/-2.70 0.08 P=.778
Arthritis M=0.82 +/-2.62 | M=0.94 +/- 2.70 0.07 P=.788
Anemia M=0.84 +/- 2.61 | M= 0.93 +/-2.71 0.04 P=.842
Diabetes M= 0.82 +/-2.62 | M= 0.97 +/- 2.70 0.13 P=.719
Others Dx M=1.16 +/- 2.86 | M= 1.09 +/- 2.67 0.02 P=.880
Lipids Components Reported in the Lab analysis
Characteristics <40 years old > 40 years old

F value P-value
Cholesterol M= 165.33 +/- M=178.38 +/-45.53 | 2.35 P=.127
38.90
Triglyceride M= 148.73 +/- M= 182.73 +/- 1.46 P= 229
66.31 140.69
HDL M= 47.53 +/- M=44.38 +/- 13.18 | 0.67 P= 414
31.95
VLDL M=29.48 +/- M=39.67 +/-32.74 |0.77 P=.384
6.67
Lifestyle Components Reported by Participants
Characteristics <40 years old > 40 years old F value P-value
Over 50 years M=0.84 +/-2.61 | M= 1.14 +/- 2.66 0.48 P=.488
Stress M=0.93+/-2.60 | M= 1.03 +/-2.69 0.05 P= 817
Smoker M=1.02 +/-2.58 | M= 1.09 +/- 2.68 0.02 P= 884
Obese M=0.91 +/-2.60 | M= 1.03 +/- 2.69 0.76 P=.783
Sedentary M=0.91 +/-2.60 | M= 1.04 +/- 2.69 0.09 P=.770
MC-Multiple M=1.02+/-2.02 | M=2.14 +/- 2.65 7.20 P<0.05
Comorbidities
Meds- Multiple M=4.14 +/- 3.47 | M=3.60 +/- 3.01 1.15 P=.284
Meds
Table 3. Comorbidities Component Reported by Participants

J

Discussion

This study intended to examine and characterize the various
physical profiles concerning age and the disease's progression in
Hispanic Latino PLHIV. In pursuit of investigating this difference,
our study analyzes the connection between the cardio-motor, lipid
panel, comorbidities, and lifestyle components, which are essential
physical fitness factors, regarding subjects’ immune profiles (CD4
values) and quality of life in Hispanic Latinos living with HIV. To
verify the above, this endeavor distributes age into two brackets, low
age group: < 40 years old and, and upper age group, > 40 years old.

Cardio components: This study further highlights that people living
with HIV demonstrate deficits in cardiovascular function, as evident
by a decline in cardiorespiratory fitness (CRF). It is known that cardiac
dysfunction frequently occurs in PLHIV. In fact, people living with
HIV are 1.5-2 times more likely to develop cardiovascular disease
(CVD) compared to people without HIV [10]. Cardiorespiratory
fitness is a crucial predictor of CVD. People living with HIV have
reduced cardiorespiratory fitness, and age has been shown to be a
moderator in CRF in this population [3].

In 2006, Oursler et al. [11] utilized a submaximal test known as the
modified Bruce treadmill test to identify differences in the aerobic
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capacity measured by VO2 peak when considering age. They found
that the older group of HIV* men (50-59 years old) demonstrated a
26% reduction in aerobic capacity when compared to the younger
group (40-49 years old) [11]. Another study by Lorenzo et al. [12]
also utilized the modified Bruce protocol to assess cardiac risk factors
in this population, and they found an inverse relationship between
VO2 peak and age. While neither study compared the time completed
on the modified Bruce treadmill test with age, it can be implied that
a lower VO2 peak would be associated with less time completed on
the submaximal test.

Although our study used time completed on the Ross test to measure
cardiorespiratory fitness, our findings are consistent with previous
literature. The upper age group demonstrates a significant decline in
cardiorespiratory fitness compared to the lower age group. This study
also revealed that the upper age group demonstrated a significant
decrease in peak HR achieved during the Ross submaximal test
compared to the lower age group. This decrease in HR could have
occurred for the following two reasons: the test was terminated once
the participant reached his age-predicted max heart rate (which could
have occurred a lot sooner in the upper age group than the lower
age group). Alternatively, the participant requested to terminate the
test before reaching the max heart rate secondary to muscular or
cardiovascular fatigue.

Furthermore, regular participation in aerobic exercise has been
shown to improve cardiorespiratory fitness in this population
and decrease the risk of developing CVD. In fact, it has been
recommended that people living with HIV participate in aerobic
exercise or a combination of aerobic exercise plus resistance training
at least three times a week to maintain and improve cardiovascular
health [13].

One shortcoming to this study is that the cardio data only contains
measurements from a single point in time; therefore, we are unable to
assess the rate at which cardiac function declines in this population.
Further, there was no control group to compare our findings.
Therefore, a longitudinal study is needed to understand better the
decline in cardiorespiratory fitness over time and how it compares to
HIV- age-matched controls.

Motor Components: In addition to the decline in cardiovascular
health, this study also highlights the decline in motor function in
PLHIV consistent with age. This decline was evident by reducing
the percent of inclination and gait speed during the upper age group's
Ross test.

Since inclination increases with time completed on the Ross test,
a lower inclination level is associated with the earlier termination
submaximal test. An increase in inclination is also associated with
the greater workload for the lower extremities musculature and the
heart. It has already been established that this population experiences
deficits in cardiovascular function, but they also demonstrate reduced
motor output that is often conveyed as muscle weakness. This
decline in muscle strength is secondary to factors such as the virus,
side effects of ART, and an increase in sedentary behaviors [14].
HIV has been shown to alter oxygen kinetics by limiting the lower
extremity muscles' withdrawal and oxygen use [15]. As a result,
lactate increases in the muscles with activity and reduces motor
output, ultimately causing a quicker onset of fatigue [14]. Raso et al.
[14] found that muscle strength was positively correlated with peak
VO2 in people living with HIV, indicating that those with less muscle
strength also demonstrated a lower VO2 peak.

Besides, earlier studies that analyzed gait speed also showed similar
findings in this population. Schrack et al. [16] assessed the rate at
which gait speed declines over a six-year period in men who were 40
years or older and infected with HIV compared to HIV-negative men.
They discovered that HIV positive participants had a 57% greater
risk of developing clinically slower gait speed. Furthermore, slower
gait speed was also considered a prognostic indicator of accelerated

aging and a faster functional decline rate in this population. When
considering age, men 40-49 years old demonstrated a decline in gait
speed regardless of HIV status. However, there was a significant
difference between gait speeds among the two groups after the age of
50. Schrack and colleagues found that on average, gait speed declined
0.025m/s more per year in men over the age of 50 who were HIV*
than those who were HIV". Also, there was a significant interaction
between age and HIV status, indicating that the groups' differences
increased with age [16].

To our knowledge, this was the first inquiry comparing the
difference in gait speed and the percent of inclination achieved
during a submaximal test in PLHIV. Our examination is consistent
with previous studies that PLHIV demonstrates more significant
locomotor deficits over time [17]. These locomotor deficits could be
due to more prolonged exposure to the virus and side effects of ART
that have contributed to a decline in muscle strength and functional
mobility. Like aerobic exercise, participation in progressive resistance
exercise training at least three times a week has been recommended
for this population to improve muscle strength [13]. In addition,
assessments of strength and gait speed should be considered when
treating individuals with HIV to understand their locomotor function
better.

A deficiency of this work is that we did not objectively measure
lower extremity strength or function. Therefore, we could not directly
determine if reduced muscle strength or activation was associated
with an inability to perform at greater inclination on the treadmill
test. Future studies are required to determine if muscle strength and
function are associated with percent of inclination or gait speed
achieved during a submaximal treadmill test.

Comorbidity Components: This examination features the common
comorbidities reported by Hispanic-Latinos living with HIV amongst
the two age groups. Our results indicate that the U-HIV had an
increased rate of all the comorbidities related to their counterparts.
High blood pressure, neuropathy, depression, hyperlipidemia, and
chronic pain are among the comorbidities with higher occurrences.
Similar to our discoveries, previous reports [9] remarked that PLHIV
presents with considerably increased rates of depression. However,
literature has also confirmed that dementia, anxiety, and arthritis are
other conditions heightened by HIV [9].

Our results suggest that regardless of age, both groups displayed
comorbidities; however, the U-HIV presented a greater prevalence
of comorbidities. Previous studies have determined a relationship
between several ART medications and hyperlipidemia accompanied
by pharmacological therapy's urgency to reduce the effects on health
in PLHIV [4,5].

Chronic pain is another comorbidity that appears to be more
prevalent in the U-HIV than the L-HIV group. Evidence proposes
that more than half of the people living with HIV will experience
chronic pain in their lifetime [18]. As a result, chronic pain will
reduce the quality of life and increase disability in this community.
Also, persistent pain has been associated with greater mental health
disorders, leading to higher opioid use and increased suicidal rates
than their HIV- counterparts [18,19]. These previous statements
could explain why our U-HIV group presented with a higher rate of
depression than the L-HIV.

Most chronic pain encountered in PLHIV is associated with
peripheral neuropathy (PN) secondary to the effects of ART and the
virus [18]. Rosario et al. [20] reported PN's association with HIV
disease among Hispanic-Latinos living with HIV. PN alters muscle
activation, leading to postural instability in those suffering from this
condition [21].

In the future, studies should investigate the correlation between
HIV severity, time since diagnosis, years with chronic pain, pain
management medications, type of ART, and PN medication. Further,
longitudinal research is recommended to explore all aspects discussed
in this study.
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Lipid Component: This study features the comparison between age
groups and some risk factors associated with the U-HIV group, higher
cholesterol, and HDL. Our results indicate the importance of routine
lipid panel lab work regardless of the CD4 values and maturing. Since
ART has been implemented to manage HIV, hyperlipidemia has been
a burden and a potential complication to PLHIV. Nevertheless, age or
period living with HIV is not a consideration affecting lipid analysis
in physically active HIV people with healthy CD4 levels.

Previous studies emphasize the ramification of reducing some risk
factors related to an unhealthy rise in the lipid profile. We point out
various components, such as smoking and sedentary life, to avert
further health problems, like coronary artery disease [22].

We propose two aspects that contributed to the parallels in the
lipid profile of our participants. First, the medication to treat
hyperlipidemia had proven effective with lifestyle modifications such
as aerobic exercise, a good diet, and smoking cessation [5]. Although
we tallied specific participants taking lipid medications, we failed to
compile the type of drug and dosage, making this lack of information
a limitation of this study. Further research should consider the impact
of various drugs and dosages on the lipid profile in PLHIV.

The second factor that might justify the similarities in our study's
lipid profile is physical activity. Most of the participants of this
investigation engaged in regular cardiovascular exercise. The LDGP
community center has a gym with a personal trainer whose purpose
is to provide a personalized fitness program for each participant. This
fitness program is a requirement to be part of LDGP. Recently, Orozco
and Rosario [23] described the advances of this particular LDGP
fitness program. The authors emphasized the benefits of partaking
in this program, especially on the immune system (CD4 count).
The ongoing study, among other aspects, highlighted the positive
implications of physical activity on a stable lipid panel, regardless of
the side effects of ART in this population. We ushered in adding to
the profile of those living with HIV previously established in Orozco
and Rosario's [23] work.

To better understand the health profile of an individual living with
HIV, we recommend assessing body composition (i.e., body mass
index) to determine body fat distribution across the participant's life.
The lack of body composition data is one crucial limitation of this
study. Since this was a retrospective study, and body composition
measurements were not obtained, body composition analyses were
not performed. BMI profile is an essential factor to consider when
treating PLHIV. Similar to our point of view, a systematic review
by Berner et al. [6] revealed that obesity was correlated with poor
dynamic balance, and disease severity showed conflicting associations
with gait execution. Bauer et al. [24] identified an interrelationship
between HIV status and BMI measurements. They associated obesity
with further impairments on various balance and gait analyses. This
study's clinical implication is noteworthy in that as people with HIV
follow the national trend towards obesity, their risk for balance, and
gait impairments substantially increase [24].

Lifestyle Component: This study highlights the distinctions
in lifestyle components between the different age groups while
considering comparable immune system status in HIV+ individuals.
Among the variations attributed to lifestyle, smoking was documented
considerably more in the U-HIV. Additionally, the U-HIV group
exhibited multiple comorbidities compared to the L-HIV. This study's
outcomes evoke that smoking might be associated with enduring
multiple comorbidities later in life for our participants. Helleber M
et al. [25] reported that HIV-infected individuals might lose more
years of life by smoking than the virus itself. Increased mortality
associated with smoking also increases markedly with age, and
increased smoking-related mortality can be expected as the treated
HIV-infected population ages.

It is well documented that life expectancy increases over 20 years
with ART's acceptable use in PLHIV [26]. Nevertheless, smoking
is reducing life expectancy even more so than the HIV disease in
this population. LDGP encourages a healthy lifestyle and wellbeing,

which might explain both groups' comparability regardless of the age
difference. In agreement with Calza L et al. [5] and Sabin C.A. [27],
we recognize lifestyle adjustments such as smoking cessation and
regular exercise participation are necessary to improve quality of life
and increase life expectancy.

The promotion of exercise and reasonable lifestyle choices
are among the highest factors to avoid further complications in
PLHIV. Among depressed adults, physical inactivity and smoking
were strongly associated with health-related quality of life, life
expectancy, and quality-adjusted life expectancy. In contrast, obesity
and heavy drinking were only weakly associated with these indices
[28]. Therefore, we recommend looking further into how lifestyle
components such as smoking, physical activity levels, and BMI
relate to one another in this population. Both factors, smoking and
physical inactivity are critical factors for health-related quality of
life deteriorating, life expectancy reduction, and quality-adjusted life
expectancy shifts in those living with HIV [28].

The current work further illustrates the comparability of Hispanic
Latino people living with HIV by age when considering lifestyle
parameters. Another point to consider is that the older group
experienced more comorbidities than the younger group. However,
to better understand this, finding a thorough background screening of
the participant's medical history is recommended.

The outcomes presented in this study were from the data collected
from participants' records. As a result, there were constraints on
the type of data collected. For instance, we were unable to gather
information regarding the time of infection, the initiation of ART, the
participant's adherence to ART, mortality rates, and life expectancy.
Therefore, we suggest collecting the data as mentioned above for a
more comprehensive assessment of the impact lifestyle choices have
on life expectancy in Hispanic-Latinos living with HIV.

Conclusion

In all, our findings revealed a reduction in cardiovascular and motor
function and a higher rate of comorbidities in the upper age group of
people living with HIV. These findings imply that as this population
ages, they are more likely to present with multimorbidities, leading to
greater functional decline. However, it remains unclear how quickly
cardio and motor function decline in this population and whether
or not the time since diagnosis further contributes to the decline.
Therefore, future research is needed to ascertain whether the time
since diagnosis plays a greater role in the cardio-motor decline
and increases the rate of multimorbidities experienced in PLHIV.
The cardiovascular and neuromuscular function should be assessed
regularly by clinicians working with PLHIV as impairments to these
systems can negatively impact balance and gait.
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