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Abstract
   Motor-Cognitive alterations (MCAs) are associated with HIV 
infection and antiretroviral therapy. MCAs create a profound negative 
impact on their independence causing a burden to caregivers and the 
health care system. At early stages of the HIV disease, mild MCAs 
affecting the central nervous system can be identified in individuals 
with HIV, however, these MCAs increase in severity as time and the 
condition progress. Despite the prominence of these traits among 
individuals with HIV, the manifestation and severity of these MCAs 
are not linear.
Purpose: The aim of this project to assess the impact of medication 
with MCA's and comorbidities among Hispanics with HIV. 
Methods: Data was collected from 575 out of 1,300 participants’ 
record. Variables related to cd4, blood work, urinalysis, physical 
activity, and demographics (age, year with diagnosis) we're collected. 
Data analysis of this study utilizes two types of analysis univariate 
and bivariate for demographic profile data and to identify correlation 
of multiple comorbidities and antiretroviral therapy. Then a Pearson 
chi square was used for the relationship analysis between peripheral 
neuropathy and antiretroviral therapy. The majority of the subjects 
were male aged between 81/2- and 451/2-years old living with HIV 
diagnosis. Mainly, Participants were categorized as having the HIV 
diagnosis with a cd4 cell count of 598 ± 346.8 cells/uL with a non-
detected viral load.
Results: showed the mains comorbidities among individuals with 
HIV are hypertension 28%, depression 25%, peripheral neuropathy 
23.6%. A poor relationship between peripheral neuropathy and 
individuals with HIV was found using between 2-3 antiretroviral 
therapy. However, it was not statistically significant (X² (2)> = 1.509, 
p = .470).
Conclusion: Hispanic living with HIV, MCA's manifest as depression 
and in some extent peripheral neuropathy. We suggest cardiovascular 
and psychological testing to all participants suffering with HIV. 
Additional studies are encouraged for strength test, cardiovascular 
assessment and physical activity evaluation among these subjects.
Introduction
   Over 1.2 million people in the United States are living with 
Human Immunodeficiency Virus (HIV), a disorder that impairs the 
central nervous system. Antiretroviral medications can increase life 

by decreasing the advancement of the virus. Withal, individuals 
taking antiretroviral therapy also display altered motor-cognitive 
manifestations of the disease. Some cognitive signs are related to 
alterations in remembering, attention, the orientation of time and 
space, to carry out various tasks, and the ability to follow instructions. 
Besides the above, motor deficiencies can induce gait and balance 
alterations that can increase the risk of falls. Both cognitive and motor 
changes induce a profound negative impact on their independence, 
creating an encumbrance on caregivers and the health care system.
   Never the less, many gaps in information subsist within the 
specific factors causing these neurologic alterations. Interestingly, 
the following questions may worth examining.  Is there a correlation 
between a specific HIV medication and neurological changes? Are 
these antiretroviral therapy link to other comorbidities? Are we able 
to distinguish any of these factors and nullify or delay some cognitive 
and motor disorders? Do HIV medications forth with impact physical 
activity?
   Among the 50 states, Puerto Rico is the seventh in incidence and 
cases diagnosed with HIV. Among these cases, young Latino males 
bear the highest reported cases. Taking into consideration a state like 
Texas is fifth among the most top states with HIV diagnosed cases 
and the geographic size between Texas and Puerto Rico, it is evident 
in Puerto Rico is a current problem that needs to be addressed.
   Our aim for this inquiry was to identify the relationship between 
comorbidities, physical activity, HIV status, and years with HIV 
diagnoses with specific HIV antiretroviral medication. The specific 
aims are: 1) to identify the most common comorbidity, 2) explore the 
lipid panel profile, 3 identify the most used antiretroviral medications, 
and 4) to ascertain the link between neuropathy and antiretroviral 
medicines to best interpret the impact on health and quality of life in 
people living with HIV, identify specific motor-cognitive deviations 
and ultimately advise particular assessment and interventions to 
differences mentioned above.
   Innovation: This research will contribute to the existing literature 
related to neurocognitive and neuromotor deficiencies in Hispanic 
people living with HIV. Additionally, this report will identify possible 
direct factors affecting the quality of life, and some mechanisms 
related to the neurocognitive and neuromotor deterioration of people 
living with HIV. The ultimate intention is to improve the quality of 
life in people living with HIV diagnosis.
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univariate and bivariate to know frequencies, mean, and standard 
deviation. Then, to answer this study's question, data analysis was 
conducted as follows: First, Univariate analysis was performed 
for frequencies of comorbidities in HIV patients. Then different 
comorbidities variables were categorized for correlation analysis. 
Second, Univariate and bivariate analyses were made to identify 
the frequencies of antiretroviral medication. Then the different 
antiretroviral drug was categorized for correlation analysis. Third, 
for correlation analysis between comorbidities and antiretroviral 
medication, a Pearson's chi-squared test (X2) was used. The statistical 
program used was SPSS version 25.
Results
   Data from five hundred and seventy-five out of 1300 records were 
collected with the complete or partial variables mentioned above. The 
data extraction and collection were directly retrieved from files were 
the comorbidities, medications, blood work, lipid panel, urinalysis, 
years with HIV diagnosis, demographics (age, gender, ethnicity), 
HIV status (CD4 and viral load) were documented.
   Results in table A showed the demographic characteristics of 
HIV participants. Most of the participants are male among the age 
of 45.6 years old, with 18 ± 8.50 years living with HIV diagnosis. 
Participants were categorized as having the HIV diagnosis according 
to immune cell standards, see table A [cd4 598 ± 346.8 cells/uL] with 
a non-detected viral load.
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Methods
The methodological approach for this project is as follows:
   1) Data were collected from participants' records. Data from all 
participants enrolled in La Perla de Gran Precio (LPGP) from 2000-
2018, who had completed the Institution enrollment requirement 
(approximately 1,300 files), were studied/inspected for data/infor-
mation completeness. LPGP participants underwent longitudinal 
assessments, including, but not limited to, documentation of com-
orbidities, medications, blood work, lipid panel, urinalysis, years 
with HIV diagnosis, demographics (age, gender, ethnicity), HIV 
status (CD4 and viral load), socioeconomic status, method of 
disease acquisition contagious (including sex, perinatal transmission, 
intravenous drugs, blood transfusions, among others), vitals and 
physical activity status. Most of the participants of this HIV clinic 
are Hispanic/Latino (in the United States); thus, this project will 
give us a clear profile of not only the HIV neurocognitive/motor 
component but, additionally, aid in the association of these elements 
to this ethnic group.
2) Before the data collection, a codebook was made for data insertion 
and mapping. After data collection, the data was organized in a 
database for further analysis and interpretation.
Data Analysis
   For the data analysis, the demographic profile was analyzed using

Selected Characteristic HIV Diagnostic Patient
Sex Frequencies %
Male 381 66.6
Female 191 33.4
Total 572 100
Age (Groups)
45.5 ± 11.3 years old
18-34 102 17.2
35-50 279 48.5
51-65 175 30.4
66 and over 19 3.3
Total 575 100
Cause of Infection
Contact Heterosexual 202 37.4
Contact Homosexual 192 35.6
Contact Homosexual/Heterosexual 3 0.6
Intravenous drug use 80 14.8
Blood Transfusion 11 2.0
Perinatal Transmission 5 0.9
Prenatal Transmission 3 0.6
Unknow 25 4.6
Prostitution 1 0.2
Other 18 3.3
Total 540 100
CD4
CD4 count 598 ± 346.8 cells/uL
0-200 58 10.6
201-500 194 35.6
501- and over 293 53.8
Total 545 100

Table. A to be Cont.....
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Viral Load
Not Detected 289 57.7
Detected 212 42.3
Total 501 100

Table A. Demographic profile Frequencies (with percentage) of HIV patients from a community center focused on HIV

   This study's results revealed the three most common comorbidities 
of these participants, hypertension (28%), depression (25%), and 
neuropathy (23.6%) (see table B) in that order. Since hypertension 
was the number one comorbidity and HIV could cause hyperlipidemia 
leading to excessive amounts of accumulation of lipids, especially in 

the upper back, a condition called buffalo's hump [1], we further 
explore the levels of lipids in these participants. Results showed, 
related to the lipid panel profile, most of the participants, 76.5 %, 
exhibited average lipid values (see table C).

Selected Characteristic HIV Diagnostic Patient
Comorbidities Frequencies %
Hypertension    130 28
Chronic Pain 80 16.1
Neuropathy 117 23.6
Depression 124 25
Diarrhea 16 3.2
Hyperlipidemia 94 19
Arthritis 23 4.6
Anemia 20 4.0
Diabetes 50 10
Other Diagnostics 109 22

Table B. Multiple comorbidities Frequencies (with percentage) of HIV patients from a community center focused on HIV

Selected Characteristic HIV Diagnostic Patient
Cholesterol Frequencies %
Cholesterol 174 ± 41.4 MG/DL
Normal 267 76.5
High 82 23.5
Total 349 100
Triglycerides
Triglycerides 167 ± 124.8 MG/DL
Normal 246 75.9
High 24.1 24.1
Total 324 100

Table C. Lipid panel Frequencies (with percentage) of HIV patients from a community center focused on HIV

Selected Characteristic HIV Diagnostic Patient
Multiple Medication Frequencies %
0-1 138 31.4
2-3 276 62.7
4 or more 26 5.9
Total 440 100
HIV Medications
Norvir 138 30
Truvada 161 35.1
Reytaz 80 17.4

Table D. Multiple antiretroviral medication Frequencies (with percentage) of HIV patients from a community center 
focused on HIV
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   Antiretroviral medication is a controversial topic since HIV 
to this day [2]. Since the virus can mutate, identifying a specific 
successful cocktail to reduce the viral load, or copies of the 
virus in the body is a challenge [2]. Like any other medication, 
antiretroviral meds come with side effects. Therefore, to better 
understand the impact of antiretroviral medication, this study 
gathers all the medicine treating HIV for each participant. In our 
study, participants (n=575) reported 35 different medications for 
the treatment of HIV. Most of them (63%), mentioned using at least

one antiretroviral medication (see table D). Specifically, thirty-five 
percent of participants used Truvada, whereas thirty percent used 
Norvir as HIV therapy treatment. 
   Finally, when correlating the relationship of PN with antiretroviral 
medication, results showed a link connecting participants using 
between 2-3 antiretroviral medication. However, no association was 
found among HIV medication and PN (X²(2)> = 1.509, p = .470) 
(see table E)

Selected Characteristic
Multiple Medication

X²(2)> = 1.509, p = .470
Multiple Medication Peripheral Neuropathy

Positive Negative Total
0 – 1 28 (27.5) 93 (31.5) 121 (30.5)
2 – 3 65 (63.7) 185 (62.27) 250 (63)
4 or more 9 (8.8) 17 (5.8) 26 (6.5)

Table E. Relation between Neuropathy and Multiple antiretroviral medication Frequencies (with percentage) of HIV 
patients from a community center focused on HIV

Discussion
   This study had the objective to respond to several questions. 
Foremost, is there a correlation between specific HIV medication and 
neurological alterations? Second, can antiretroviral therapy increase 
the risk of having or causing other comorbidities? Third, can HIV 
medications directly impact physical activity? Moreover, finally, with 
a well-defined profile of cd4 count, lipid panel values, blood work, 
comorbidities, among other variables, are we able to distinguish any 
of the factors that alter neurocognitive and neuromotor status?
   Antiretroviral Medications: In this work, participants reported 35 
different medications for the treatment of HIV. Most of them (63%) 
reported using at least one antiretroviral medicine. Thirty-five percent 
of participants used Truvada, whereas thirty percent used Norvir 
as HIV therapy treatment. This study gives a more unobstructed 
perspective of the medication profile; withal, it is still unknown the 
impact of this therapy, side effects, in physical activity besides the 
cardiac alterations. Some common side effects of these medications 
are built up lactic acid in blood, liver problems, weakness or tiredness, 
muscle pain, and fast or abnormal heartbeat (www.aidsinfo.nih.gov). 
Nevertheless, we concluded that keeping track of the medication 
profile of HIV participants is essential for a full medical/side effect 
description.
   Comorbidities and Physical Activity: Since participants with HIV 
exhibit balance impairments [3, 4] we wanted to correlate HIV 
medication and neurological alterations like peripheral neuropathy. 
The most common comorbidities of these participants were hyper-
tension, depression, and neuropathy. These study results propose a 
cardiovascular deconditioning/adjustment in these participating lipid 
values can alter cardiac function, and also, since HIV participants 
often suffer from hyperlipidemia due to meds, we examine the lipid 
panel of these participants. The lipid panel profile of most of the 
participants, 76.5 %, showed average lipid values. Thus, this work 
reveals that HIV in these participants does not affect the lipid profile. 
Therefore, cardiac deconditioning might be due to other factors. 
We can hypothesize a musculoskeletal weakness and decondition, 
causing physical inactivity and hence the HBP phenomenon. Also, 
it is a possibility that the antiretroviral medication is affecting the 
heart pumping efficiency or the extensibility of the vascular vessels. 
Cardiovascular testing data (Ross protocol) is currently collected for 
further analysis to have a clear view of the cardiovascular profile of 
these participants. We advocate an increase in physical activity to the 
established by the American Heart Association or CDC, 180 minutes 

a week of light to moderate activity (www.cdc.org). However, 
additionally, we recommend submaximal cardiovascular testing to 
all participants with an HIV diagnosis. Another recommendation is 
a weekly strengthening exercise program for these participants. In 
future record data collection, we plan to gather strength assessment 
data to understand and establish a more accurate muscle strength 
profile and its role in physical activity.
   Neurocognitive Alterations: Another aim of this study was to 
identify the link between HIV and motor-cognitive deficiencies. HIV 
reproduces within the brain's immune cells, causing inflammation 
and progressive cognitive and behavior changes. These neurological 
disorders have been attributed to the disturbance of front striatal 
systems [5-8], or to diffuse white matter abnormalities, as noted in 
MRI studies [9-11]. Among the neurocognitive impairments affecting 
people with HIV, there are declines in retention, logical thinking, 
judgment, problem-solving, and changes in personality. These 
disorders could interfere with everyday activities and are linked to 
a decrease in quality of life, inflicting strains on caregivers, and the 
healthcare system. In advanced cases, this neurological alteration 
can cause HIV dementia. In our study, the primary neurocognitive 
alteration in the participants is depression (25%). As previously 
stated by M.S. Bhatia and Sahil Munjal (2014), depression is a 
severe complication in patients with HIV/AIDS Leading to physical 
inactivity affecting the quality of life. We urge early psychological 
appraisal and therapy to participants with HIV. One of the main 
suggested tools for healthcare professionals working with HIV is 
the HIV dementia scale (HDS). The HDS is a validated instrument 
consisting of four items with a maximum score of 12 points designed 
to assess memory registration, psychomotor skills, motor speed, and 
memory recall. According to Sacktor NC et al. [12], a score below 
ten can point to early signs of dementia in participants.
   Neuromotor Alterations: Additionally, among HIV diagnosed 
individuals, most cases (>50%) of HIV-associated motor-cognitive 
alterations (MCNAs) experience asymptomatic impairment, chara-
cterized by neuropathologic abnormalities and heightened risks of 
early mortality. Approximately 20-40% of diagnosed individuals with 
HIV-associated MCNAs (equating to 5-20% of all individuals with 
diagnosed HIV) experience mild MCNAs, and 1-2% of individuals 
diagnosed with HIV experience the most severe form of HIV-
associated MCNAs, HIV-associated dementia [13]. According to those 
mentioned above in this study, we had an unexpected finding related 
to peripheral neuropathy (PN). Only a small percent in this study's
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samples hold PN as comorbidity, 117 out of 575. Among these 
subjects, further analysis reveals no link with a specific medication, 
diabetes, or a detected viral load, meaning the HIV medication, HIV, 
nor diabetes are the cause of such phenomenon, PN. When further 
exploring the relationship of PN with a combination of antiretroviral 
medication results showed a link between participants using between 
2-3 antiretroviral medication and PN, however, not significant. This 
study concluded that neuromotor alterations are not firmly related to 
PN, Diabetes, or HIV due to reduce-undetected viral load among the 
575 database recorded subjects.
   Currently, we are exploring some other possibilities, for instance, 
a specific combination of HIV meds, the duration with HIV in the 
host's body, and gender related. Even so, the question remains, which 
factor(s) is causing PN and balance instability in these participants? 
Regardless of the cause or mechanism, we recommend monofilament 
for neuropathy examination among HIV diagnosed individuals. 
The self-perception of balance (ABC scale) is another instrument 
that provides valuable information, potentially revealing any self-
perceived balance alteration while walking or standing in these 
participants [14].
Limitations of the study
   This study presented several limitations; for instance, the data were 
collected from hard copy files. These files are stored in a room where 
weather factors are compromising the structural integrity of the files, 
making it challenging to read the record. Second, at first, ten years 
ago, all data (variables collected in this study) were not required 
to participate in the program; thus, data was missing. Third, some 
subjects participated during a short period, not enough to complete the 
full paper/document requirements, hence, incomplete data. Finally, 
although this study sample represents a large proportion of Latino/
Hispanics in Puerto Rico, we recognized the necessity of expanding 
the samples size to other territories with the same ethnicity.
Conclusions
   HIV causes a burden in people living with the disease as well 
as caregivers. This study had the goal of further understanding the 
neuromotor and neurocognitive alteration than negatively impact 
the quality of life in these people. Also, this study discovered a 
weak correlation between specific HIV medication and neurological 
changes. Antiretroviral therapy appeared as a nonfactor on the 
augmented risk of having or causing other comorbidities. However, 
HIV patients have multiple comorbidities. Thus, it is critical to 
evaluate physical activity due to its apparent relation with neuromotor 
and neurocognitive alterations. This report identified other factors 
altering neurocognitive and neuromotor status, such as depression 
and neuropathy.
   As Health Care Professionals we should recognize the importance 
of this type of research. HIV related study is of the utmost importance 
due to the risk factors related to the HIV population. As the HIV 
diagnosis time frame increases, so are the clinical manifestations 
impacting the quality of life and increasing mortality. If these 
altered motor-cognitive factors are evaluated and techniques are 
implemented to prevent or minimize the risk, we can improve the 
quality of life of these patients.
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