uLC

barcelona

Oral problems and Biopsychosocial factors
associated with Human Immunodeficiency

Virus infection.

Jesus Eduardo Elizondo Ochoa

ADVERTIMENT. La consulta d’aquesta tesi queda condicionada a I'acceptacié de les seguents condicions

d'us: La difusié d’aquesta tesi per mitja del servei TDX (www.tesisenxarxa.net) ha estat autoritzada pels

titulars dels drets de propietat intel-lectual Gnicament per a usos privats emmarcats en activitats d’investigacio
i docéncia. No s’autoritza la seva reproduccié amb finalitats de lucre ni la seva difusié i posada a disposicio
des d’un lloc alié al servei TDX. No s’autoritza la presentacié del seu contingut en una finestra o marc alié a
TDX (framing). Aquesta reserva de drets afecta tant al resum de presentacié de la tesi com als seus
continguts. En la utilitzacié o cita de parts de la tesi és obligat indicar el nom de la persona autora.

ADVERTENCIA. La consulta de esta tesis queda condicionada a la aceptacién de las siguientes condiciones

de uso: La difusién de esta tesis por medio del servicio TDR (www.tesisenred.net) ha sido autorizada por los

titulares de los derechos de propiedad intelectual Gnicamente para usos privados enmarcados en actividades
de investigacion y docencia. No se autoriza su reproduccién con finalidades de lucro ni su difusion y puesta a
disposicion desde un sitio ajeno al servicio TDR. No se autoriza la presentacion de su contenido en una
ventana o marco ajeno a TDR (framing). Esta reserva de derechos afecta tanto al resumen de presentacion
de la tesis como a sus contenidos. En la utilizacion o cita de partes de la tesis es obligado indicar el nombre
de la persona autora.

WARNING. On having consulted this thesis you're accepting the following use conditions: Spreading this

thesis by the TDX (www.tesisenxarxa.net) service has been authorized by the titular of the intellectual property

rights only for private uses placed in investigation and teaching activities. Reproduction with lucrative aims is
not authorized neither its spreading and availability from a site foreign to the TDX service. Introducing its
content in a window or frame foreign to the TDX service is not authorized (framing). This rights affect to the
presentation summary of the thesis as well as to its contents. In the using or citation of parts of the thesis it's

obliged to indicate the name of the author.


http://www.tesisenxarxa.net/
http://www.tesisenred.net/
http://www.tesisenxarxa.net/

Oral problems and Biopsychosocial
factors associated with Human
Immunodeficiency Virus infection

Doctor in Dentistry
with the option to International Doctor Mention
Periodontics and Research in Dentistry

Universitat Internacional de Catalunya

ULC
barcelona

Doctorandus: Jesus Eduardo Elizondo Ochoa

Director: Dr. Mario Moisés Alvarez (Tecnolégico de Monterrey, México)

Codirectors: Dr. Deborah Violant Holz (Universitat Internacional de Catalunya,
Spain)

Dr. Ana Maria Rivas Estilla (Universidad Autonoma de Nuevo Leén,
México)






Problemas Orales y Factores Biopsicosociales
asociados a la Infeccion por el Virus de la
Inmunodeficiencia Humana

Doctor en Odontologia
con opcioén a Mencioén Internacional
Periodoncia e Investigacion en Odontologia

Universitat Internacional de Catalunya

Julio 2017

B
ULC
barcelona

Doctorando: Jesus Eduardo Elizondo Ochoa

Director: Dr. Mario Moisés Alvarez (Tecnolégico de Monterrey, México)

Codirector: Dra. Deborah Violant Holz (Universitat Internacional de Catalunya,
Espaiia)

Dra. Ana Maria Rivas Estilla (Universidad Autonoma de Nuevo
Leon, México)






Universitat Internacional de Catalunya

Doctorate School

School of Dentistry

The cited members of the Dissertation Committee certify that have read the
doctoral thesis presented by Jesus Eduardo Elizondo Ochoa and unanimously
consider that it is adequate in scope and quality as a partial requirement to obtain
the degree of Doctor in Dentistry with the option to International Doctor Mention.

Dr. Lluis Giner Tarrida
Dean School of Dentistry,
Universitat Internacional de
Catalunya, Spain.

Dr. Michael Josef Kowolik
Executive Associate Dean, School
of Dentistry,

Associate Dean for Faculty Affairs
and Global Engagement

Indiana University, United States of
America

Dr. Lakshman Samaranayake
Research Dean of Dentistry
Sharjah University, United Arab
Emirates.

Professor of Bioclinical Sciences,
Kuwait University.

Professor Emeritus & Immediate-
past Dean of Dentistry

University of Hong Kong.
Honorary Professor & Immediate-
past Head of Dentistry

University of Queensland, Australia.

Dr. Harald H. Kessler

Director of the Research Unit for
Molecular Pathogen Diagnostics
Institute of Hygiene, Microbiology,
and Environmental Medicine.
Universitat Graz, Austria.

Dr. Nelly Stella Roa Molina,
Director of the Dental Research
Center

Pontificia Universidad Javeriana,
Colombia.

Barcelona, Spain. July 14, 2017.






Universitat Internacional de Catalunya

Doctorate School

School of Dentistry

The thesis directors certify that have read the doctoral thesis presented by Jesus
Eduardo Elizondo Ochoa and unanimously consider that it is adequate in scope
and quality as a partial requirement to obtain the degree of Doctor in Dentistry
with the option to International Doctor Mention.

Dr. Mario Moisés Alvarez
National Graduate School of Science, Engineering, and Technology.
Tecnoldgico de Monterrey, México.

Dr. Ana Maria Guadalupe Rivas Estilla
School of Medicine.
Universidad Auténoma de Nuevo Leo6n, México.

Dr. Deborah Violant Holz
School of Dentistry.
Universitat Internacional de Catalunya, Spain.

Barcelona, Spain. July 14, 2017.






Dedication

Dear Maria de Jesus Ochoa Ramirez,

It is impossible to thank you adequately for everything you have done, how
can | thank you for all your selfless acts of love and tireless devotion. There are
not enough words to even describe how important and special you are in my life,
but, Mom, | am forever grateful for all that you are and whom you have taught me

to be.

| will always love you.






Tutorial Committee

Director

Mario Moisés Alvarez.

Professor. Postgraduate program in Biotechnology, Department of
Biopharmaceuticals, and Biopharmaceutical Engineering, FEMSA Biotechnology
Center. National Graduate School of Science, Engineering, and Technology.
Instituto Tecnoldgico y de Estudios Superiores de Monterrey. Nuevo Leodn,

México. mario.alvarez@itesm.mx

Visiting professor. Biomaterials Innovation Research Center, Division of
Biomedical Engineering, Department of Medicine, Brigham and Women's
Hospital, Harvard Medical School, Boston, Massachusetts, USA.

alvarezm@mit.edu

Education:

o Postdoctoral-Industrial, Pharmaceutical Research Institute, Engineering
Technology Group, Bristol-Myers Squibb, Co. New York, USA. 2000-2002.

e PhD., Chemical and Biochemical Engineering, Rutgers University. New
Jersey, USA. 2000.

e M.Sc., Chemical, and Biochemical Engineering. Rutgers University. New
Jersey, USA.1999.

e M.C. Process Engineering. ITESM (Instituto Tecnolégico y de Estudios
Superiores de Monterrey) Monterrey, México.1993.

e B.S,, Biochemical Engineer, ITESM (Instituto Tecnolégico y de Estudios

Superiores de Monterrey) Monterrey, México.1991.



Codirector

Ana Maria Guadalupe Rivas Estilla.

Professor. Postgraduate program in Molecular Biology and Genetic Engineering,

Department of Virology, Laboratory of Molecular Infectology, Department of

Biochemistry and Molecular Medicine, School of Medicine. Universidad

Autonoma de Nuevo Leodn, México. amrivas1@yahoo.ca

Education

Postdoctoral position, Lady Davies Institute and Jewish General Hospital,
McGill University, Department of Microbiology, and Oncology. Montreal
Canada. 2000 a 2003.

Postdoctoral position. Albert Einstein College of Medicine, Yeshiva
University. New York City, USA. 1998 to 2000.

Ph.D., Molecular Biology in Medicine. Universidad de Guadalajara.
Guadalajara, México.1998.

M.Sc., Cellular Biology. Universidad Auténoma de Meéxico. Ciudad de
México, México. 1995.

B.S., Pharmaceutical Chemist Biologist. Universidad Autbnoma de Nuevo

Leodn. Monterrey, México. 1990.



Codirector

Deborah Violant Holz.

Director. Master Research in Dentistry. Dentistry School. Universitat
Internacional de Catalunya, Barcelona, Spain.

Professor. Postgraduate program in Dentistry. Doctorate School. Universitat
Internacional de Catalunya, Barcelona, Spain.

dviolant@uic.es

Education

o Postdoctoral position. Forsyth Institute-Harvard Dental University, MA,
USA, 2010-2011.

e Predoctoral position. Institute of Hygiene, Microbiology, and
Environmental Medicine. Medical University of Graz, Graz, Austria. 2008.

e Ph.D., Clinical and Laboratory Techniques in Dentistry. Universitat
Internacional de Catalunya. Barcelona, Spain. 2010.

e M.Sc., Basic Research in Dentistry, and Biomedicine. Universitat
Internacional de Catalunya. Barcelona, Spain. 2008.

e M.Sc., Periodontics. Universitat Internacional de Catalunya. Barcelona,
Spain. 2005.

e B.S., Dentistry. Universitat Internacional de Catalunya. Barcelona, Spain.
2002.






Acknowledgments

To my advisers, Dr. Deborah Violant Holz of the Universitat Internacional
de Catalunya for believing, encouraging, supporting and welcoming the project in
Spain; to Dr. Mario Moisés Alvarez of the Tecnoldgico de Monterrey for the given
opportunity to this project within the postgraduate course in México; and to Dra.
Ana Maria Guadalupe Rivas Estilla of the Universidad Autonoma de Nuevo Ledn
for being the first one to believe, maintain a commitment, support and
continuously encourage me to do the present project. To all of you, thanks for

your guidance throughout the doctoral degree process.

To my research partners Dr. Adrian Valle de la O, Dr. Maria del Refugio
Rocha Pizana, and MC. Tanya Bernadette Salas Villalobos for their valuable field
collaboration. Especially to my partner and friend Dr. Ana Cecilia Trevifio Flores
for believing in me, for sharing the dream, for accepting the challenge and for
continuing with the firm goal of achieving the establishment of a line of
transdisciplinary and translational research with a biopsychosocial sanitary

approach in chronic degenerative and infectious diseases.

To the Tecnoldgico de Monterrey, School of Engineering and Sciences,
and its research group on Biopharmaceuticals and Biopharmaceutical
Engineering of the for scholarship (0821B01002). To the Universidad Autonoma
de Nuevo Ledn and University Hospital "Dr. José Eleuterio Gonzalez" for allowing
us to preserve and process all biological samples. To the Consejo Nacional de
Ciencia y Tecnologia en México (CONACYyT) for the support grant (Doctoral
Grant 290638 / CVU 330673) and to the Centro Nacional para la Prevencién y
Control del VIH y el sida en México for their financial support for this study
(Censida Proy -2014-0137).

To the members of COESIDA Nuevo Leon's Response Community
Committee to HIV, AIDS, and other sexually-transmitted infections. To Mr. Jacinto
Abel Quiroga-Quintanilla representative member of CONASIDA, Asociacion de
Médicos Tratantes de VIH del Noreste (AMETRAVIHN), for their contribution in

spreading the word of the main goals of this study among the key populations.

\Y



To CREST Oral-B® Procter & Gamble (México Division), Hu-Friedy
(México Division), PROMOVAGO, S.A. C.V., VAMASA, S.A. Of C.V., Kabla
Comercial, S.A. Of C.V., Biomedical and Biotechnological Developments of
Meéxico S.A. Of C.V., Roche Servicios de México, S.A de C.V., for their support

in equipment and supplies.
Finally, | would like to give special thanks to each, and every one of the
participants in this study for their help and cooperation; without all of you, it would

not have been possible.

Thank you all.

i



Preliminary Remarks

The present work is a compendium of five related publications, derived
from the thesis research project published between 2015 and 2017. An effort has

been made to merge all peer reviewed and indexed scientific publications.

This document has been structured in 6 chapters. Chapter 1 corresponds
to the theoretical framework (purpose, problem statements, and scientific
literature review and analysis). Chapter 2 includes Hypotheses, Aims, and
Objectives. Chapter 3 describes the methodology implemented throughout the
research. In turn, Chapter 4 provides published results obtained from the
qualitative and quantitative data of the project. To conclude chapter 5 and 6

shows the Discussion, and Conclusion respectively.

The bibliography associated with the chapters can be found in the section
bearing the name. The bibliography of each original published article is found in
Appendix A section in the requested format by its individual publisher. The thesis
was reviewed and approved by the Ethics, Research, and Biosafety Committees
at both Universitat Internacional de Catalunya (Spain) and Tecnoldgico de
Monterrey (México), please see Appendix B (Documents in Spanish language).
At the end of the thesis, you will notice Appendix C with a short biography of the

author.

Please note:

1. Tables have been renumbered. The first number refers to the consecutive
order in which they appear in the present work (e.g. 1 for table 1), and the
second number to the publication per se (e.g. Table 1 Article 2).

2. Bibliographical references format has been unified through all text to

provide a single reference list.
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Oral problems and Biopsychosocial factors associated with
Human Immunodeficiency Virus
By

Jesus Eduardo Elizondo Ochoa

Summary

Introduction

Antiretroviral therapy has transformed the disease caused by the human
immunodeficiency virus (HIV) into a chronic condition. Molecular epidemiology
and biopsychosocial unique approach systems are required to advance towards
a better assessment and understanding of the complex interactions between HIV
and its human host. Therefore, it was proposed to establish the biopsychosocial
risk factors of oral pathologies in HIV, determining the relationship between oral-

systemic health status and antiretroviral treatment.

Material and Methods

Participants were recruited from HIV/AIDS healthcare providers, non-
governmental and community-based organizations in Monterrey (México), and
adopted a non-probability and snowball sampling. The research involved
consenting adult men who have sex with men (MSM [epidemiology], defined by
the World Health Organization as one of the Key populations at higher risk of
acquiring HIV). Step 1 (Psychosocial research). MSM filled out structured,
analytical, self-administered, anonymous questionnaires. Besides the
sociodemographic variables, the perception regarding public and private dental
services and related professionals there was also evaluated the perceived stigma
associated with HIV/AIDS and sexual orientation. Likewise, their perception
towards rapid HIV-1/2 testing in the dental practice. All the biopsychosocial

aspects were explored by designing psychometric Likert-type scales. Step 2



(Biological research). Gingival crevicular fluid (GCF) and serum samples from
HIV-positive adult male subjects (cases) and HIV-negative male subjects

(controls) were examined for 17 cytokines using multiplex ELISA.

Results

Psychosocial analyses revealed that most subjects reported omitting their
HIV serodiagnosis and agreed that dentists must be trained and qualified to treat
patients with HIV/AIDS. The factorial analysis revealed two elements in HIV/AIDS
perception: experiences of stigma and discrimination in dental appointments and
feelings of concern regarding the attitudes of professionals or their teams
concerning patients’ HIV serodiagnosis. Most respondents expressed their
willingness to take a rapid HIV-1/2 screening test during their dental visit.
Nevertheless, most of them considered important that dental professionals must
be well trained before applying any rapid HIV-1/2 tests. Factor analysis revealed
two factors towards sexual orientation: experiences of sexual orientation stigma
and discrimination in dental settings, and feelings of concern about the attitude

of dentists and dental staff towards sexual orientation

Biomolecular analyses results of GCF concentrations of IL-6, IL-7, IL-10,
IL-12, G-CSF, and MCP-1, as well as serum concentrations of IL-1j3, IL-2, and
IL-6, showed a statistically significant difference among subgroups. We found a
significant effect size correlation on cytokines expression levels. Subjects who
were not on antiretroviral therapy (ART) showed significantly higher levels of
some of the analyzed cytokines compared to the rest. We found that GCF IL-8
was a significant predictor of the Non-ART HIV status (p <0.05). We observed the
same result for GCF G-CSF in the ART Short-term group and serum GM-CSF in
the ART Long-term subgroup.

Conclusion

The dental practice may represent a potential location for rapid HIV-1/2
testing contributing in early HIV infection diagnosis. We also observed a low

percentage of stigma and discrimination in dental appointments; however, most

X



MSM with or without HIV/AIDS do not reveal their sexual orientation or HIV
serodiagnosis to the dentists out of fear of being rejected. Such fact implies a
workplace hazard to dental professionals, but especially to the very own health
of HIV/AIDS patients, as dentists will not be able to provide them a proper clinical

and pharmaceutical treatment.

Molecular results indicated a high variability of GCF and serum cytokines
concentrations and low frequency of their detection in different HIV/ART stages.
However, within the limits of the present study, some GCF and serum cytokine
concentrations correlated positively. Oral and periodontal innate immunity is
affected by HIV viremia and ART. GCF IL-8, G-CSF, as well as serum IL-8, MCP-
1, and GM-CSF may be useful biomarkers for the detection of disease presence

and its severity due to HIV infection and ART use.

In following years, oral treatment based upon a professional practice
focused on specific biological, psychological, social, and environmental (genetic
and non-genetic) criteria will contribute to a more ‘precise medicine and dentistry’
accentuating professional practice upon individualized periodontal prevention,

diagnosis, and treatment strategies.
Key Words
HIV, AIDS, Biomarkers, Cytokine, Gingival Crevicular Fluid, Periodontal

Diseases, Antiretroviral Therapy, Public Health Dentistry, Social Discrimination,

Psychometrics, México.
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Chapter 1: Theoretical Framework






Chapter 1
Purpose and Significance of the Study

Gingivitis and periodontal diseases are modulated by physiological
communications, symbiotic relationships, metabolic by-products, and shifts in the
constitution of microorganisms in the dental biofilm. Precise mechanisms
involved in the initiation and progression of the disease are still unclear. The
composition and the interactions between the entire oral microbiome during
polymicrobial growth influence the pathogenicity and virulence of the biofilm.
Human virome is not an exception and plays an important role in the outcome of
periodontal diseases. Latent and active viral infections (e.g. herpes viruses,
human papillomaviruses, hepatitis-causing viruses, and HIV) may give rise to an

increased prevalence and incidence of periodontal diseases [1].

The paradigm between oral and systemic diseases etiopathogenesis,
progression and severity, occur owing to the interplay among a combination of
factors such as: microbiome diversity and constitution, immunologic, genetic,
environmental, social, psychological, personal behavior, and lifestyle, equally
shared by chronic diseases which seem to increase the susceptibility of some

individuals to oral, systemic or oral-systemic manifestations.

Diverse systemic conditions may give rise to an increased prevalence and
incidence of periodontal diseases, likewise growing evidence indicate that
periodontal diseases represent a significant risk factor for systemic diseases.
Some theories about common susceptibility, systemic inflammation with
increased circulating cytokines and mediators, direct infection and cross-
reactivity or molecular mimicry between oral microbiome antigens and self-
antigens may explain the periodontal-systemic connection [2—4]. Moreover,
industrialization, ethnicity, culture, diet, geographic location, education level, and
socioeconomic status may impact the composition and prevalence of some

periodontopathogens.



Chapter 1. Theoretical Framework 4

Traditional biomedical models of dentistry and medicine research focus on
pathophysiology and other biological approaches to disease. On the contrary, the
biopsychosocial approach systematically considers biological, psychological, and
social factors and their complex interactions in understanding health, illness, and
health care delivery towards the emerging field of precise dentistry and medicine
[5-7]. Therefore, both the natural and social sciences are fundamental to dental
and medical practice. Psychological and social factors are not merely
epiphenomena: they can be understood in scientific ways at their levels as well

as regarding their biological correlates [8].

Early research on HIV/AIDS and associated oral diseases were mainly
focused on biomedical orientation. However, a more integrated view of the
biopsychosocial aspects of HIV/AIDS has been increasingly evident in research.
Consequently, in this thesis, an attempt has been made to obtain an insight into

the oral and biopsychosocial factors involved in HIV/AIDS infection.

Problem Statements

Is there an existing biopsychosocial relationship and a local-systemic impact of

the HIV and the highly active antiretroviral therapy in the oral cavity?

What is the relationship that prevails among people living with HIV, oral health

services, and their oral health status in Mexico?

Review of the Literature

The global pandemic of human immunodeficiency virus (HIV) infection is
unprecedented in the history of humanity, HIV has expanded from a new disease
to one of the world’s top 10 causes of death up to the year 2015 [9]. Almost 37
million people are infected worldwide with HIV, the causative agent of AIDS
(figure 1). Including about 2.1 million who are newly infected each year according
to the Joint United Nations Program on HIV and AIDS [10]. Meanwhile 1.5 million

are estimated to be living with HIV in Latin America and the Caribbean, and more
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than half of those living with HIV reside in the region’s four largest countries:
Brazil, México, Colombia, and Argentina [10]. Despite many efforts, no vaccine
to prevent HIV infection has been found so far. As the HIV epidemic enters its
fourth decade, it is still regarded as an important public health issue worldwide.
In turn, the social perception and stigma towards those individuals who live with
HIV and AIDS (PLWH) continue to be a negative one [11]. HIV's ways of
transmission, its implications regarding the more traditional gender roles, and its
association in the social imaginary to socially marginalized groups are the cause

of stigma and discrimination in various circles [11].

Easternand Western Asia and W.and C. Latin East Europe Middle East
Southern and Central  Pacific Europeand Americaand and Central and North
Africa Africa N. America Caribbean Asia Africa

19 million 6.5 million 5.1 million 2.4 million 2 million 1.5 million 230,000
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Figure 1. Number of people living with HIV in 2015. (Source: Averting HIV and AIDS
Organization. The Joint United Nations Programme on HIV and AIDS (UNAIDS) 2016
public domain image).

From a public health perspective HIV- and AlIDS-related stigma (HARS) is
a major factor that hinders voluntary testing for a timely diagnosis and treatment
of HIV infection [12,13]. HARS is also an obstacle for individual's serodiagnosis
disclosure to their sexual partners. Thus, prolonging sexual risk behaviors and
contributing to HIV transmission [12,14]; particularly in socially stigmatized and
discriminated groups such as men who have sex with men (MSM), where social

conditions generated by HARS lead MSM to participate in sexual risk behaviors
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with a higher risk of acquisition and propagation of HIV [15,16]. Thus, it is not a
surprise that globally, gay men and other MSM are 19 times more likely to be
living with HIV than the general population [17]. The incidence of HIV among
MSM is rising in several parts of the world, and México is not the exception [17—
19]. The stigmatization of people living with HIV/AIDS (PLWHA) is an obstacle
for their access to health care services and their engagement with the “HIV
continuum of care” [20-22]. Evidence-based scientific research shows PLWHA'’s
needs in oral health care, due to the high incidence of HIV-related oral problems
that diminish their quality of life [23,24].

HIV is classified by the International Committee on Taxonomy of Viruses
(ICTV) within the family Retroviridae, subfamily Orthoretrovirinae and genus
Lentivirus. There are two types HIV-1 and HIV-2. Both of them are transmitted
sexually, through blood, and from mother to child, and both appear to cause
AIDS. However, it seems that HIV type 2 is less easily transmitted, and the period
between initial infection and illness is longer in its case. Worldwide, the
predominant virus is the HIV-1 type, and generally, when people refer to HIV
without specifying the type of virus, they will be referring to HIV-1 (Figure 2). The
relatively uncommon HIV-2 type is concentrated in West Africa and is rarely found

elsewhere.
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Prevalence (%) by WHO region
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Figure 2. Adult HIV prevalence (15-49 years), 2015 by World Health Organization
(WHO) region. The boundaries and names shown and the designation used on this map
do not imply the expression of any opinion whatsoever on the part of the WHO
concerning the legal status of any country, territory, city or area or of its authorities, or
concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on
maps represent approximate border lines for which there may not yet be full agreement.
(Source: WHO 2016 public domain image).

The strains of HIV-1 type can be classified into four groups with an average
of 37.5% diversity among each other [25]. The "major" group M, the "outlier"
group O and two new groups, N and P [26—-28]. These four groups have been
found exclusively in Cameroon within the Congo Basin where the HIV pandemic
first emerged and may represent four separate cross-species transmissions of
simian immunodeficiency virus into humans in west central Africa [29]. More than
90% of HIV-1 infections belong to HIV-1 group M. However, HIV-1 group O strain
has been identified in the US, France, Germany, and Belgium [30], and HIV-1
group N in France [31]. Worldwide group M is the dominant circulating HIV-1
strain. It has been divided into genetically distinct subtypes (or clades), denoted
with letters, and sub-subtypes denoted with numerals. Subtypes A1, A2, A3, A4,
B, C,D, F1,F2, G, H, J, and K are currently recognized [32].
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Figure 3. Global geographic distribution of HIV-1 subtypes and recombinant
forms. Distributions derived from the relative frequency of subtypes among >500,000
HIV genomic sequences. (Source: Los Alamos National Laboratory HIV Sequence
Database 2015 public domain image. Additional information available at
www.hiv.lanl.gov/components/sequence/HIV/geo/geo.comp).

HIV-1 recombination can lead to further viral diversity; it occurs when one
person is coinfected with two separate strains of the virus that are multiplying in
the same cell [33]. Accordingly, to HIV sequence compendium 2011, the HIV
sequence database is replete with 414,398 sequences. Advances in HIV full-
genome sequencing have led to the identification of Circulating and unique
recombinant forms (CRFs and URFs, respectively). These are the result of
recombination between subtypes within a dually infected person, from whom the
recombinant forms are then passed to other people. The recombinant progenies
are classified as circulating recombinant forms if they are identified in three or
more individuals with no direct epidemiologic linkage; otherwise, they are
described as unique recombinant forms. CRFs account approximately for 16% of

worldwide HIV-1 [34]. This extensive genetic diversity has limited the ability to
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rapidly and cost-effectively sequence HIV-1 genomes from different populations
and geographical regions. Proof of the continual divergent evolution of the virus
is its approximate 1% per year rate of evolution, and this phenomenon per se
poses a tremendous challenge for vaccine development against HIV/AIDS. The
worldwide distribution of subtypes and circulating recombinant forms reflects the
complexity of the molecular epidemiology of HIV-1 [25,34-37]. Subtype B is
predominant in Latin America with an overall prevalence of 10.2% [32,38].
Subtype B has an initial tropism to CCR5 during initial infection. Acquisition of
CXCRA4 use increases with time after infection and as the disease becomes more

severe [39].

HIV has several inherent mechanisms that ensure rapid viral evolution and
acquisition of drug resistance. The HIV reverse transcriptase lacks proofreading
activity, the ability to confirm that the DNA transcript it makes is an accurate copy
of the RNA code, and confers a mutation rate of approximately 3.4x107°
mutations per base pair per replication cycle [40]. The estimated average total
HIV-1 production is 10.3x10° virions per day [40]. Highly active antiretroviral
therapy (HAART) is one of the most potent selective pressures on the HIV-1

genome.

HIV most often targets a type of white blood cell, called CD4+ T-cell.
Infected HIV cells release newly formed viruses in a semi-synchronous wave
pattern and are also thought to spread HIV through direct contact with their
neighbors via virological synapses and by pools of free virus [41]. The oral cavity
appears to be a site of HIV-1 pathogenesis, and a potential reservoir for HIV
progression as HIV RNA and DNA forms are present in the gingival crevicular
fluid as well as in saliva, and oral epithelial cells are susceptible to either cell-free
or cell-associated HIV infection [42,43]. The clinical and biological basis of
probable associations between chronic oral inflammatory disorders, such as
periodontal disease, and exacerbation of HIV viremia have received little
attention [42]. Oral lesions associated with HIV/AIDS affect patients’ quality of
life. Nonetheless, they are useful markers of HIV disease progression and
immunosuppression. Oral lesions in HIV infection have been well-documented in

developed countries, but there are fewer reports on oral lesions in individuals
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from developing countries. Oral manifestations are the first and most important
indicators of HIV infection. Seven cardinal lesions: oral candidiasis, hairy
leukoplakia (EBV), Kaposi sarcoma (HHV8), linear gingival erythema, necrotizing
ulcerative gingivitis, necrotizing ulcerative periodontitis and non-Hodgkin
lymphoma are strongly associated with HIV infection and have been identified
[44]. Oral candidiasis is the most frequent opportunistic infection seen in all
regions. Kaposi's sarcoma has been reported in adult Latin-Americans. HIV-
associated salivary gland disease has a high prevalence in Latin America,

especially in the pediatric group [45].

Caspase-3-mediated apoptosis accounts for the death of only a small
fraction of CD4+ T cells corresponding to those that are both activated and
productively infected by HIV. The remaining over 95% of quiescent lymphoid
CD4+ T cells die by caspase-1-mediated pyroptosis triggered by an abortive viral
infection. This death pathway links the two signature events in HIV infection-
CD4+ T-cell depletion and chronic inflammation that in turn creates a vicious
pathogenic cycle in which dying CD4+ T cells release inflammatory signals that
attract more cells to die [46,47]. HAART regimen have proved to be effective in
decreasing HIV viral load, improving CD4+ T-cell counts, and have considerably
altered the natural history of HIV-1 infection. As a result, substantial
improvements in HIV-related morbidity and mortality have been documented, and
HIV infection is increasingly being considered as a chronic and manageable
illness in many areas of the world. Nevertheless, controversial data regarding the
association between immunosuppression and prevalence/ severity of periodontal
diseases in HIV infection have been reported [48,49]. Recent scientific evidence
has shown that HIV-infected patients with more current periodontal diseases
such as chronic periodontitis may have increased gingival recession and
attachment loss when compared to HIV-uninfected individuals. This loss of
periodontal support may be due in part to a diffuse invasion of opportunistic
microbial infections into the periodontal tissue, leading to a higher and more
diffuse destructive inflammatory response in the periodontal soft and hard tissues
[49]. Growing evidence also shows significant immunological changes at an oral

level in HIV-1 positive individuals compared with healthy controls, which appear
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to be substantial risk factors for more rapid progression of aggressive forms of

periodontal diseases in the HIV-1-infected population [50,51].

In the presence or absence of local bleeding, especially in subjects with
advanced HIV infection and increased loss of clinical attachment, mononuclear
cells present in gingival crevicular fluid and harboring proviral HIV-1 DNA could
represent a potential source of HIV [62]. One of the first findings that drew
attention in immunocompromised patients with HIV-1 is the susceptibility to
opportunistic infections [53]. Although CD4+ T cells appear to be the primary
targets of HIV, other immune and non-immune cells with or without CD4+
receptor on their surfaces can also be infected. Thus, macrophages, dendritic
cells, CD8+ T cells, endothelial cells, epithelial cells, and fibroblasts also can
harbor HIV proviruses in their genome [54]. Research with tissue samples from
HIV-1 positive patients with opportunistic infections or co-infected with one or
more pathogens, found a significant increase in HIV-1 within macrophages,
suggesting that not only HIV-1 increases susceptibility to opportunistic infections
but equally, opportunistic pathogens promote replication of HIV-1 in a reciprocal
relationship [55]. Clearly, the immune activation in inflammatory or co-infection
sites provides key signals that not only promote permissiveness to infection of

macrophages by HIV-1 but also enhance viral replication.

The chemokines and their receptors have been receiving exceptional
attention in recent years following the discoveries that some chemokines could
specifically block human immunodeficiency virus type 1 (HIV-1) infection and that
certain chemokine receptors were the long-sought co-receptors which, along with
CD4+ T-cell, are required for the productive entry of HIV-1. Both inhibition and
enhancement chemokines and their receptor signaling events elicit on the HIV-1
entry, and replication processes have once again highlighted the intricate and

complex balance of factors that govern the pathogenic process.

Elizondo et al. [56], examined whether the levels of IL-2, IL-4, IL-6, IL-8,
IL-10, GM-CSF, IFN-y, and TNF-q, in gingival crevicular fluid (GCF) were altered
in patients with HIV/AIDS and no periodontal disease, and whether CD4+ T

lymphocyte count, viral load, and HAART, affected those levels. Complete
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medical history including risk factors such as intravenous drug abuse and
smoking was taken. Clinical measurements including plaque index, gingival
index, bleeding on probing, probing depth, attachment loss, and GCF samples
were taken from the upper right posterior sextant of each patient using sterile
paper strips. They used the Bio-Plex® suspension array system and xMAP
technology, licensed from Luminex Corp., which enables the simultaneous
multiplexing quantitative measurement of different cytokines within a single

sample of GCF.

Results showed a difference (p<0.05) in the expression of the 8-cytokine
panel profile in the GCF of HIV-infected patients compared to HIV-negative
healthy controls. However, IL- 6, IL-8, IFN-Y, IL-10, and TNF-a levels among HIV-
1 infected patients with a high viral load (> 10,000 copies/ml) were higher than
those from patients with a low viral load (< 40 copies/ml). HIV-1 infected patients
with or without HAART, at different stages of HIV disease, showed enhanced IL-
6, IL-8 and IFN-Y. IL-6 induces HIV-1 viral replication in vitro of T cells and
macrophages by activation of NF-kB. IL-8 regulates the expression of the HIV Tat
protein, in a cell cycle-dependent manner, playing an important role in virus
production and infection. INF-y is a potent modulator of HIV expression in
persistently infected U1 promonocytic cells, in which viral production is
characterized by a constitutive state of relative latency; it is also augmented in
immunological responses to efavirenz-based HAART regimen. In contrast, same
patients showed in GCF decreased IL-2, IL-10, TNF-a, and GM-CSF. IL-2 is

critical in HIV disease since this cytokine acts as an important T-cell growth factor.

The balance between IL-10/TNF-a has been suggested to be of
importance in the pathogenesis of HIV infection, and HAART therapy induces a
significant gradual decrease in IL-10. GM-CSF is linked to pro-inflammatory
effects, but the possible mechanism by which GM-CSF might affect HIV-1
replication in macrophages remains unclear. Meanwhile, IL-4 was undetectable
in HIV+ individuals as compared to the healthy controls. IL-4 induces
differentiation of naive helper T cells (ThO cells) to Th2 cells; its function is to
inhibit the propagation of non-syncytia-inducing, and to increase the propagation

of syncytia-inducing HIV-1 isolates; also, IL-4 genes appear to influence host
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response to microbial challenge. Results above suggest that patients with
HIV/AIDS have an increased inflammatory balance, a high susceptibility to
develop periodontal diseases, and a possible alteration in the oral microbiome.
Thus another cause of periodontal breakdown may be an increase in the pro-
inflammatory cytokines levels in the gingival crevicular fluid of HIV-positive
patients [56-58].

Progression of periodontal disease in the presence of HIV infection is
dependent on the immunologic competence of the host and the local
inflammatory response to typical and atypical subgingival microorganisms.
Periodontal diseases may participate in the wound healing process, and tissue
destruction via the inflammatory process [59], and various dental plaque biofilm
periodontopathogens induce different cytokine response profiles in gingival
epithelial cells that may reflect their individual virulence or commensal status [60].
Aforementioned suggests that the inflammatory and infectious components of
periodontal disease as a global oral infection in HIV-1 positive patients might have
the capacity to induce HIV viral reactivation and recrudescence contributing to
HAART treatment failure [42,43].
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Hypothesis

Ho: Progression and severity of HIV/AIDS associated oral pathologies are closely
related to the individuals’ psychological and social environment, HIV viral load,
CD4+ T-lymphocyte count, highly active antiretroviral therapy, and the

overexpression of proinflammatory cytokines.

H1: There is no relationship among oral pathologies present in people living with
HIV, their psychosocial environment, HIV viral load, CD4+ T-cell count, highly
active antiretroviral therapy type and time, and their expression of

proinflammatory cytokines in serum or gingival crevicular fluid.

General Aims

Clinical Aim. Search for HIV/AIDS associated oral pathologies prevalence and
risk factors within our study population. Also, determine a probable relationship
among local health status (oral and periodontal), systemic health status (viral
load, CD4+ T-lymphocytes) and highly active antiretroviral therapy, to identify a

systemic causal inference (HIV/HAART) in oral diseases.

Molecular Biology Aim. Determine a probable systemic-oral bidirectional causal
inference (the relationship between local oral health status, systemic health
status, and HAART) in people living with HIV and AIDS, through different
molecular diagnostic tools, to contribute to an early detection of secondary

infectious diseases, and long-term control of the HIV infection.



Chapter 2. Hypothesis and Aims 18

Specific Aims

The above aims will be accomplished by fulfilling the following specific aims:

1. Establish how a select cohort of HIV-infected individuals determine their
oral health status, the level of importance they give to oral diseases as HIV
opportunistic diseases, whether they reveal their serological status to
dental professionals on attending a dentist, and if they have perceived any
form of stigma or discrimination by dental health providers.

2. To identify qualitatively and quantitatively the oral pathologies present in
HIV-infected individuals relative to their viral load, CD4+ T-lymphocyte
count, at different stages of HIV infection, and the types and time of
HAART.

3. Toidentify qualitatively and quantitatively the oral pathologies presentin a
control group of subjects not infected by HIV-1, paired by sex, age, lifestyle
and same sexual risk behaviors.

4. Analyze a panel of 17 human cytokines and chemokines (IL-1p, IL-2, IL-4,
IL-5, IL-6, IL-7, IL-8, IL-10, IL-12, IL-13, IL-17, G-CSF, GM-SCF, IFN-y,
MCP-1, MIP-1B3, TNF-a) by multiple immunochemical analysis and flow
cytometry essay in gingival crevicular fluid and serum samples collected
from HIV-infected and HIV-uninfected individuals.

5. To compare the overexpression or subexpression of the analyzed
cytokines in the gingival crevicular fluid and serum, with their systemic
health status in different stages of HIV infection, periodontal health status,
viral load, CD4+ T lymphocytes, types and time of HAART.

6. Identify and establish predictive periodontal and systemic HIV/AIDS risk
biomarkers by objective methods and measures in the gingival crevicular
fluid to contribute to the development of a more precise medicine and

dentistry.
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Research Design

Cross-sectional study of the oral and biopsychosocial characteristics of
HIV/AIDS infection.

Ethics

The study protocol was reviewed and approved by the ethics, research
and biosafety committees at Tecnologico de Monterrey (México) and Universitat
Internacional de Catalunya (Spain). Subjects were given both verbal and written
information about the nature of the study (Appendix B, documents in Spanish
language). The study procedures were undertaken with the written consent of
each participant and according to the Declaration of Helsinki [61]. Subjects could
leave the study at any time during the procedures. All information about the

participants and their identity were anonymous.

Recruitment and participants

Participants were recruited from HIV/AIDS healthcare providers, non-
governmental and community-based organizations in Monterrey, México and
adopted a non-probability and snowball sampling. The research involved

consenting adult men who have sex with men (MSM).

Step 1 (Psychosocial research). Data collection occurred during 60 days,
and eligible participants were those 18 years or older and who had engaged in
sex - anal or oral - with another male at least once within the past 12 months.
Participants were first grouped based on their HIV status disclosure and later on
regrouped based on the inclusion and exclusion study criteria.185 MSM filled out

structured, analytical, self-administered, anonymous questionnaires.
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Besides the sociodemographic variables, the perception regarding public
and private dental services and related professionals there was also evaluated
the perceived stigma associated with HIV/AIDS and sexual orientation. Likewise,
their perception towards rapid HIV-1/2 testing in the dental practice. All the
biopsychosocial aspects were explored by designing psychometric Likert-type
scales. Following the procedure recommended by Lynn [62], a group of reviewers
assessed how well the items of each scale evaluated the concepts of HIV/AIDS-
and sexual orientation-related stigma and discrimination regarding their accuracy
and relevance of both concepts. Such scales consisted of five alternatives that

ranged from “never” to “very often.”

A digital survey database was created and submitted to a dual quality
control to assure reliability of information. The subjects accessed the survey
website (www.encuestas.no-ip.org) to answer the online questionnaire. No log-in
data (e.g., internet protocols) were stored in the electronic access. After the
survey was completed (average of 25 minutes), and as a benefit to all
participants, voluntarily, informed, and consented oral examination and oral

prophylaxis were offered free by qualified, certified, and sensitized dentists.

Exclusion criteria

The following criteria allowed us to select candidates for the molecular study.

1. A medical condition that makes it inappropriate for the patient to be
enrolled or that may interfere with the patient's participation in the study
and with the end of treatment.

2. Medical history of severe or uncontrolled psychiatric illness especially
depression, history of hospitalization or attempted suicide or history of
moderate psychiatric iliness within the last 5 years.

3. Two-way related diseases with cardiovascular periodontal disease, stroke,

diabetes, chronic obstructive pulmonary disease, and pneumonia
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4. Anemia, Osteoporosis, Coagulation disorders, Rheumatic fever, Cardiac
diseases, Circulatory diseases, Respiratory diseases, Endocrine
diseases, Cancer, Organ transplant patient.

5. Medical history or present tuberculosis.

6. Uncontrolled arterial hypertension, e.g. patients with systolic blood
pressure =2 160 mmHg and diastolic blood pressure = 100 mmHg.

7. Hemoglobinopathies (thalassemia major, sickle cell anemia or sickle cell
disease).

8. Prior application of any previous vaccine < four weeks.

9. Prior use < six weeks of any antibiotic, antimycotic or antiviral (except for
HBV and HCV).

10. Previous periodontal treatment or procedure < six months.

11.Use of <6 weeks of chlorhexidine mouth rinse, oral antiseptics or
electrolyzed superoxidation solution.

12. Use of orthodontic or prosthetic devices (oral fixed and removable).

Step 2 (Biological research). HIV-positive subjects were diagnosed in
advance of the study as HIV antibody positive by enzyme-linked immunosorbent
assay (ELISA) and confirmed by Western Blot [63]. All self-declared non-HIV
subjects were provided with an opportunity to undergo voluntary counseling and
testing for HIV infection (at screening and if enrolled, 3 months after all study
samples were taken), detected by a simplified visual immunochromatographic
rapid HIV-1/2 test based on oral fluid (OraQuick Advance HIV-1/2 assay [OraSure
Technologies, Inc., Bethlehem, PA]) with a 99.3% sensitivity and 99.8%

specificity.

MSM who voluntarily decided to participate and tested HIV negative
served as controls. All rapid tests were performed accordingly to manufacturer’s
instructions and were conducted by a trained counselor certified in STI/HIV/AIDS
prevention counseling, testing, and referral. Tests results were obtained in10-20
minutes. Rapid HIV testing and streamlined counseling increase rates of testing
and receipt of test results and is cost-effective compared with traditional HIV

testing strategies [64].
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Clinical examination

Medical and dental files were recorded for HIV-positive individuals as
cases and non-HIV subjects as matched controls. Data included history or current
manifestation of any systemic diseases, autoimmune diseases, infectious
diseases, or other than HIV/AIDS, likewise diabetes, concurrent psychiatric or
psychological treatment, illicit drug use, current alcohol abuse, chronic usage of
anti-inflammatory drugs, chronic or intermittent use of antibiotics and
chlorhexidine digluconate, antidepressant drugs, application of any previous
vaccine (< 4 weeks), presence of oral lesions, periodontal treatment or procedure
prior < 6 months and current use of prosthetic or orthodontic appliances (fixed or
removable), that could affect periodontal or systemic cytokine expression. The
smoking habit was recorded and not excluded due to the prevalence of smoking
among MSM with that among other men [65,66]. In like manner, obesity could not
be avoided, and body mass index (BMI) was taken into account due to the rapid

growth in its prevalence among Mexican adult population [67].

Oral examination

All participants underwent a standardized oral examination at the baseline
visit carried out by a single calibrated examiner (ACT) to ensure consistency of
measurements (intra-examiner reproducibility ranged from 89% to 91%). Gingival
recession (REC), probing pocket depth (PPD), clinical attachment level (CAL)
and bleeding on probing (BOP) were measured using a computerized constant
pressure probe i.e., Florida Probe® (Florida Probe Corporation, Gainesville, FL,
USA) with a constant force of 15 g (pressure-154 N/cm2), tip diameter of 0.40

mm, precision of 0.2 mm and a probe length of 11 mm.

Six sites (distobuccal, midbuccal, mesiobuccal, distolingual, midlingual,
and mesiolingual) were measured in each tooth present per subject, except third
molars (a maximum of 168 sites/subject). RECs, PPDs, and CALs were

measured considering a fixed reference point on the occlusal surface of the teeth,
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and cementoenamel junction and BOP was calculated as the percentage of
positive sites per subject. BOP was considered positive if bleeding was elicited
within 30 seconds following insertion of the probe to measure the PPD. Plaque
score was recorded by using Turesky modification of the Quigley-Hein plaque
index (PI) [68].

No radiographs were taken. Periodontitis was defined by the presence of
at least one site with PPD =24 mm and CAL = 3 mm on at least 4 different teeth
with or without BOP. HIV-related oral lesions in case subjects were recorded
according to the classified criteria EC-Clearinghouse on Oral Problems Related
to HIV Infection [69], and the Oral HIV/AIDS Research Alliance case definitions
of oral disease endpoints [48].

Samples and laboratory tests

Prior sampling all subjects were tested for the presence of anti-HBc,
HBsAg and anti-HCV, detected by visual immunochromatographic rapid
diagnostic stick tests (One step HBV test [six tests profile HBsAg, HBsAb, HBeAg,
HBeAb, HBcAb and HBclIgM, Intec, Xiamen, China] and Rapid Anti-HCV Test
[Intec, Xiamen, Chinal]), both with 99% sensitivity and specificity. In addition, non-
fasted blood glucose levels (BGL) were determined in all participants (OneTouch
Ultra2 System [LifeScan, Inc., Milpitas, CA]). All of the aforementioned tests were

performed in capillary blood (100ul per test) obtained by finger puncture.

To avoid drug-related cytokine changes a non-invasive method was used
to determine drug abuse in all subjects by one-step chromatographic
immunoassay device employed for the qualitative simultaneous detection of
multiple drugs: cocaine, methamphetamine/MDMA, tetrahydrocannabinol (THC),
amphetamine, opiates, and benzodiazepines. (Oratect Il Oral Fluid Drug Screen
Device [Branan Medical Corp., Irvine, CA]). All rapid tests were performed

according to manufacturer’s instructions and were conducted at the dental clinic
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by a trained counselor certified in STI/HIV/AIDS prevention counseling, testing,

and referral.

Based on inclusion and exclusion criteria the study sample comprised 117
voluntary MSM. Descriptive statistics were used to analyze breakdown of
subjects by the status of HIV test. 78 HIV-positive subjects as cases and 39 HIV-
negative subjects as controls match in the race, sex, sexual orientation, and
sexual behavior. All 39 HIV-negative subjects were retested three months after

all study samples were taken and remained HIV negative.

Gingival crevicular fluid collection

Oral sampling site selection for all subjects was performed by one
examiner, and the samples were collected on a subsequent day. This was
undertaken to prevent the contamination of GCF with blood associated with the
probing of inflamed sites. The participants were told not to eat or drink anything
or chew gum, neither smoking, teeth brushing, nor using any mouthwash or

toothpaste at least 2 hours before GCF samples were taken.

Maxillary teeth including first molars, second premolars, and canines or
central incisors (three teeth for each subject) were selected to avoid possible
saliva contamination during sampling. Sampled teeth were free of gingival
inflammation, caries, prosthetic reconstruction, and root canal therapy. After
supragingival plaque was removed from each tooth, the individual tooth site was
gently air-dried and isolated with cotton rolls. A saliva ejector was used to avoid
salivary contamination of the samples. Samples of GCF were collected from
buccal aspects of two interproximal sites around the three selected teeth in each
individual participating in the study. Paper strips (PerioPaper Strips, OraFlow,
Plainview, New York, USA) were gently inserted into the crevice at the mesial or
distal midpoints until slight resistance was met, and the strip was kept in the

selected site for 30 seconds.
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GCF volume was measured using a calibrated Periotron 8000 (OraFlow,
Plainview, New York, USA) which was calibrated using known volumes of
phosphate-buffered saline (PBS), pH 7.4. Paper strips with traces of blood were
discarded, and sampling was replicated from another site of the natural tooth that
was not sampled. The GCF was measured electronically in Periotron units, which
were converted to microliters (ul) by MCCONVRT software (Software version
2.52, Oraflow Inc., Amityville, NY, USA). Six strips of each patient were
immediately placed in a labeled tube containing 500ul PBS and transported at
4°C to the laboratory. Following 10s vortexing and 20min shaking, the strips were
removed and the eluates centrifuged for 5min at 5800 x g at -4°C to remove
plague and cellular elements. The eluate was divided into aliquots and stored at

-80°C until assayed.

Serum and plasma samples

All subjects were asked to refrain from eating and drinking at least 8 hours
before sampling. All samples were collected from subjects between 7:00 and
10:00 a.m. Peripheral blood was drawn from both groups by a trained healthcare
professional using a sterile 20-guage needle with 5-ml syringes. About 5ml of
blood was collected from the antecubital fossa by venipuncture into Vacutainer
test tubes without additives for the control group. The same procedure was
employed to collect 10ml of blood from case subjects, distributed 5ml into
Vacutainer test tubes without additives and 5ml in test tubes with EDTA as an

anticoagulant.

Following the standard operating procedures for serum and plasma
collection for biomarker discovery and validation [70], collected samples were
preserved at 4°C and immediately transferred to the laboratory. Within 30 minutes
of sample collection, 50 pyL of whole blood from HIV+ subjects were separated
(for the determination of CD4+ T-cell count and percentage within 2 hours of

collected), then serum and plasma were separated from the rest of the blood
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samples by centrifuging at 1,000 x g for 15 minutes and were immediately
transferred to label plastic vials and stored at -80°C until assayed for cytokine
and HIV-1 RNA.

CD4+-T-cell counting

Blood samples were stained and analyzed by FACSCount (Becton
Dickinson, San Jose, CA) within 2 hours and all measures were performed in
triplicate according to the manufacturer's instructions. The FACSCount is a fully
equipped single platform (SP) FCM equipped with a green laser. It is combined
with built-in software and two-colour monoclonal antibodies (mAb) reagents in a
twin-tube containing calibrated beads, with additional control beads. Briefly, 50
pL of EDTA anti-coagulated whole blood was added to the FACSCount reagent
tubes containing anti-CD3-PE, and anti-CD4-PE-Cy5 or anti-CD8-PE-Cy5. The
tubes were capped, vortexed and incubated in the dark at room temperature for
60 minutes. After incubation, 50 uL of fixative solution was added to reagent

tubes, and samples were run on the FACSCount instrument.

Cytokine assay

Levels of cytokines in serum and GCF samples from all subjects were
determined using the Bioplex Pro Human Cytokine 17-Plex Assay (Bioplex, Bio-
Rad Lab., Inc., Hercules, CA, USA), which is a multiplex biometric ELISA-based
immunoassay involving dyed microspheres conjugated with a monoclonal
antibody specific for a target protein. The standard 17-plex cytokine detection kit
includes human IL-13, IL-2, IL-4, IL-5, IL-6, IL-7, IL-8, IL-10, IL-12, IL-13, IL-17,
G-CSF, GM-CSF, IFN-y, MCP-1, MIP-183, and TNF-a.

The manufacturer reports that the assay accurately measures cytokine
values in the range of 1-2, 500 pg/ml and shows less than 1% cross-reactivity

among cytokines or with other molecules. All serum and GCF samples used in
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this study were examined for cytokines according to the manufacturer's protocol
at the same time in duplicate. Serum and GCF levels of all proteins were
determined using a Bio-Plex array reader (Luminex, Austin, TX, USA) at 405 nm
wavelength. The analyte concentration in each (serum 5ml and GCF 0.5ml)
sample was calculated using a standard curve, with software provided by the
manufacturer (Bio-Plex Manager Software). Samples with cytokine
concentrations below the detection limit were assigned an averaged value
between 0 and the lowest detectable level in each assay plate before log
transformation so that all samples were retained in the dataset. Concentrations
of the cytokines were corrected for serum and GCF volume and were defined as
pg/ul, for the GCF the total amounts of cytokines were expressed as pg/6 sites.

The technician who performed the ELISA was unaware of the study groups.

HIV-1 RNA assay

Plasma samples from HIV-1 infected individuals were analyzed using real-
time PCR technology for detection and quantification of HIV RNA by Cobas
Ampliprep/Cobas TagMan HIV-1 test, version 2.0 assay (Roche CAP/CTM-48
V2) on the TagMan 48 analyzer (Roche Molecular Systems, Branchburg, NJ).
This RT-PCR assay uses primers targeting both gag and long terminal repeat
regions of the HIV genome and has a reportable range of 20 to 1.0E+7 HIV RNA
copies/ml. Assay was performed according to the manufacturers' instructions.
The reported viral load represented the value determined on the day of gingival
crevicular fluid collection. Each patient record was also reviewed to ensure that

two previous viral load measurements would have placed them in the same

group.

Gingival crevicular fluid (GCF) and serum samples from HIV-positive adult
male subjects (cases) and HIV-negative male subjects (controls) were examined
for 17 cytokines using multiplex ELISA. HIV-positive subjects were grouped
according to the Center for Disease Control (CDC) classification for HIV infection

[71]. Included stage, and duration of HIV infection (calculated from HIV
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serodiagnosis date), use of ART, Anti-HIV drug classes, México’s ART guideline
(first, second or salvage) [72], duration of ART, CD4+ T-cell count, and HIV RNA
viral load. The cohort was then divided into subgroups, six HIV-infected subjects
were not on antiretroviral therapy (Non-ART subgroup) at the time of the study,
and seventy-two were receiving different combinations of ART, mainly one non-
nucleoside reverse transcriptase inhibitor (NNRTI) and two nucleoside reverse

transcriptase inhibitors.

Statistical analysis

An exploratory factor analysis was performed to empirically synthesize the
psychosocial variables concerning the perception of HIV/AIDS- and sexual
orientation-related stigma and discrimination. In this analysis, the inclusion of
variables was conditioned by a matrix that validates the presence of marked
correlations among all of them and ensures that their application is fitting. ltems
with no statistical significance were disregarded in each scale. The analytical
criterion to determine the number of covered factors included the ones whose
values were shown to have proper internal consistency index through Cronbach’s
alpha [73]. Principal components analysis was used to extract core factors.
Before the extraction, Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy
and Bartlett’'s test of sphericity were used to assess the suitability of the
respondent data for factor analysis. A Varimax rotation method with Kaiser
Normalization was performed to facilitate the interpretation of the factor loadings.
A k-means clustering procedure was performed after the factor analysis. Once
those clusters had been outlined, each of the factors that were used in their
differentiation was proven to be statistically significant by an analysis of variance
(ANOVA).

Biological data were tested for normal distribution using the Kolmogorov-
Smirnov test [74] and Levene's test to assess differences in distribution and
variance of samples. Grubbs’ test (maximum normalized residual test) [75] was
used to determine significant outliers from data set. Outliers were winsorized from

the analysis [76], and normality was reconfirmed with the above-mentioned
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normality test. Results for parameters based on normality and outlier tests were
followed by repeated measures Multivariate Analysis of Variance (MANOVA) to
test for group differences in changes in the dependent variables. Differences
within groups are presented as means * standard deviation (SD) for continuous

variables and as proportions for categorical variables.

Additionally, all data were analyzed with a series of follow-up ANOVA, the
homogeneity of variance assumption was tested for all analyzed variables. Based
on a series of Levene’s F test, the homogeneity of variance assumption was
considered satisfied, suggesting that the ANOVA will be robust in this case.
Paired “t” test was used to compare the means of data from two related samples.
A series of posthoc Scheffé's test were performed to examine individual mean
difference comparisons (control of the type | error) and determine the exact

nature of group differences.

Pearson's correlation and multivariate linear regression analyses were
used to compare means of immunological parameters among independent
groups. The assumptions of independence and homoscedasticity for multivariate
linear regression was checked using the Durbin-Watson test [77] and Breusch-
Pagan test, [78] respectively. Heteroscedasticity-consistent standard error
estimators [79] were used to correct any presence of spatial non-stationarity or
heteroscedasticity and to avoid type | errors in the multivariate linear regression
models. All data were analyzed with SPSS® (version 22.0), and all test were

performed considering a= 0.05 to indicate statistical significance.
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Main text

Editorial

The scientific “-OMICS” turmoil began at the end of the last century,
leading to a new and deeper level of complex biological insights that completely
change the way scientist understand the molecular mechanisms of the diseases.
Health professionals in the post -omics era will use thousands of disease-
associated biomarkers provided by high-throughput technology. Thus, clinical

practice will grant the adaptation of multiomics data to personal health care.

Multiomics biomedical approach resides on wide profiling methods that
haul considerable amounts of -omics data. “~-OMICS” technologies including
epigenomics, genomics, exomics, transcriptomics, proteomics, metabolomics,
and nascent fields such as viromics -the study of virus in our body and how they
might cause certain conditions- coupled with bioinformatics and biostatistics to
generate and process massive biological data. Nevertheless, multiomics gained
results and knowledge are assessed individually rather than conjointly. In this
manner, interactomics deals with studying both the interactions and the
consequences of those interactions. Recent studies of metagenomes have
opened the door to characterize the size and diversity of the human 'virobiota'
and to identify its associated genes (the 'virome'), promoting the emerging field

of host-virobiota interactions.

Viruses prevail on or in just about every species and every ecological niche
[80], and although viral structure differs considerably among different types of
viruses, many of them can colonize the human oral cavity as well as other
microbes such as oral bacteria [81,82]. The mouth offers a splendid portal to a
new host. Viruses in the oral cavity are most commonly acquired in early
childhood, from mother to infant via infected saliva or in adulthood transmitted by
the oral-oral, oral-genital, or oral-anal route, but other factors such as
environmental, developmental, social, behavioral, or others may also play a
major role (‘exposomics’). Novel findings had highlighted the role of the immune
system in shaping the composition of the oral virobiota and consider how resident

viruses may impact host immunity [83]. Many viruses have ‘highly’ mutation rates
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and constantly shift as means of eluding the host's immune system. Evidence
suggests a bi-directional association with a range of oral and systemic diseases
[84,3].

Leading-edge scientific research has revealed the possible role that latent
and active viral infections have in the etiopathogenesis, progression and severity
of periodontal diseases (PDs) [81]. After dental caries, PDs are the second most
prevalent oral diseases affecting up to 90% of the worldwide population,
contributing to the global burden of chronic disease, and meeting criteria as a
public health problem [85,86]. Essentially PDs are poly-periodontopathogenic
and multifactorial infectious diseases which trigger chronic inflammatory and
immune responses that lead to tissue destruction of the supporting structures of
the teeth, also known as periodontium -gingiva, periodontal ligament, and
alveolar bone -. Periodontal disease is a chronic oral infection associated with

numerous oral microbial species organized in planktonic or biofilms communities.

Specific microorganisms are believed to play an essential role in PDs, so
far their relative numbers and significant contribution to the initiation and
progression of the disease is still unclear [87,88]. The collection of
microorganisms found in the oral cavity has been referred to as the oral
microflora, the oral microbiota, or currently as the oral microbiome. The ultimate
diversity of the oral microbiome was estimated to be around 19,000 phylotypes.
Notwithstanding, viruses surpass microbial cells 10:1 in most environments, as
far as viruses inhabit oral tissues, saliva, gingival crevicular fluid, and the
subgingival and supragingival biofilms, little is still known about how oral viruses
are spread throughout the oral cavity and their role as constituents of the human
microbiome. However, viral sequence databases have considerably expanded
since the beginning of the viromics era, and particular species are detected now

and then in the oral cavity [89].

Human viruses may occur in periodontal lesions with relatively high
prevalence; common conditions are the different herpes viruses, human
papillomaviruses, hepatitis-causing viruses, and HIV [1]. Viruses that replicate or

not in the oral tissue but that are capable of infecting and impairing immune
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mediated response, resulting in proinfammatory signaling events or
bacteriophages that predate upon cellular oral microbiota rather than the human
host may contribute in shifting oral microbiome diversity and constitution, causing
an increased pathogenicity of the periodontal microbiota [81,82]. Viral infection of
certain cell types, upregulate cellular surface receptors enhancing polymicrobial
adhesion. Therefore, viral coinfection with other polymicrobial pathogens may
lead to immunomodulatory effects that repress more than one microorganism
clearance mechanisms and therefore increasing colonization, being a key issue
in host—symbiont evolutionary dynamics where hosts and their symbionts

speciate in parallel, by cospeciation, or through host shifts.

Periodontal viral-polymicrobial interactions initiate various and distinct
mechanisms. For example, virus-induced alteration in epithelial cells, reduced
cellular functions, cell death/decreased junctional epithelium or epithelial barrier
function, virus-upregulated cellular surface receptors for polymicrobial adhesion,
virus-enhanced polymicrobial colonization, virus-mediated inhibition of innate
immune cells, suppressed phagocytosis, impaired polymicrobial Killing,
depressed leukocyte migration, antiviral immune molecules, suppressed innate
immunity, inhibited IL-17 responses, dysregulated inflammation, enhanced
periodontal tissue injury from increased inflammation (e.g., chemokines) and
increased susceptibility from induction of anti-inflammatory cytokines. Wherefore,
viral-polymicrobial interactions may explain in part the etiopathogenesis and

progression of periodontal disease [81].

Progression of PDs in the presence of virus-induced infection is dependent
on the immune competency of the host and the local inflammatory response to
typical and atypical subgingival microorganisms [90]. Periodontal diseases may
participate in the wound healing process, and tissue destruction via the
inflammatory process and various dental plaque biofilm periodontopathogens
induce different cytokine response profiles in gingival epithelial cells that may
reflect their particular virulence or commensal status. The aforementioned
suggests that the inflammatory and infectious components of periodontal disease
as an oral infection might have the capacity to prompt viral reactivation and

recrudescence. Nowadays has become evident that cytokines have a major



Chapter 4. Published Peer Reviewed and Indexed Journal Articles 39

relevance in immune responses to persistent viral infections and that the
functional impact of a specific cytokine can be strikingly distinct or even opposite

in chronic versus acute contexts of infection [90,91].

Some theories about common susceptibility, systemic inflammation with
increased circulating cytokines and mediators, direct infection and cross-
reactivity or molecular mimicry between oral microbiome-virome antigens and
self-antigens try to explain periodontal etiopathogenesis and disease
progression. Thus, understanding the molecular interactions in the microbiome-
virome and host's immune system using 'molecular profiling' and 'molecular
perturbation' approaches through a combination of multiomics [92] is one of the
main challenges towards discerning among the convoluted diverging and
converging signaling pathways between human oral physiological and

pathological states.

Oral multiomics milieu will be transformed by the evolution of high-
throughput techniques and bioinformatics resources, facilitating novel
approaches, rapid analysis, and interpretation of large datasets. Thus, providing
health care professionals with new insights into oral health and disease,
potentiating multiomics clinical application and advancing towards the
implementation of a 'precise medicine and dentistry' within the next decade. In
the interim further and better designed large-scale longitudinal studies in various
populations, with the application of nouveau multiomics sciences and
technologies; the use of molecular determinants for assessing potential targets
for the inhibition of co-adhesion, biofilm development and regulation of the
ecological balance in the oral cavity; may ultimately provide the means to modify
microbiome-virome colonization and thus reduce the impact of oral diseases on
human health. In following years, oral treatment based upon multiomics - genetic
and non-genetic - criteria will contribute to a more ‘precise medicine and dentistry’
accentuated upon individualized periodontal prevention, diagnosis, and treatment
strategies, along with a professional practice focused on specific biological,

psychological, social, and environmental contexts.
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Abstract

Objectives

To assess the internal consistency and factor structure of the abridged
Spanish version of the Berger HIV Stigma Scale (HSS-21), to provide evidence
for its convergent and discriminant validity, and to describe perceived stigma in

an urban population from northeast México.

Methods

Seventy-five HIV-positive men who have sex with men (MSM) were
recruited. Participants answered the Spanish versions of three Likert-type scales:
HSS-21, Rosenberg's self-esteem scale, and the abbreviated version of the

Zung’s Depression Scale.

Results

HSS-21 showed high reliability and validity; its factor structure included
four components: concern with public attitudes; negative self-image; disclosure
concerns; and enacted stigma. The level of stigma was high in 27 out of 75 (36%)
participants; nevertheless, the score found in the component related to disclosure
concerns indicated a high level of stigma in 68% of participants. The score of
HSS-21 was positively correlated with the score of depression and negatively
correlated with the score of self-esteem.
Conclusion

Results demonstrated high reliability for the HSS-21; correlations with
other scales supported its validity. This scale demonstrated to be a practical tool
for assessing stigma among Mexican HIV-positive MSM. High level of stigma was

found only in the factor related to disclosure concerns.

Policy implications

Identifying HIV-associated stigma through a short, reliable, and validated
instrument will allow the development of interventions that cope and manage
stigma in HIV-positive MSM. HSS-21 distinguishes between different dimensions

of stigma and will contribute to a better understanding of this phenomenon.
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Main text

Introduction

As the human immunodeficiency virus (HIV) epidemic enters its fourth
decade, it is still regarded as an important public health issue worldwide. In turn,
the social perception toward those individuals who live with HIV and AIDS
(PLWH) continues to be a negative one. HIV’'s ways of transmission, its
implications regarding the more traditional gender roles, and its association in the
social imaginary to socially marginalized groups are the cause of stigma and
discrimination in various circles [11]. Stigma can be conceptualized as a “mark”
(attribute) linking an individual with a set of undesirable characteristics
(stereotypes) [93,94]. Three main sub-types of stigma have been described:
acted stigma refers to the actual experience of acts of discrimination. Perceived
stigma refers to the fear experienced by an individual in the presence of negative
attitudes of society toward a given attribute considered as undesirable, for
example, an ethnic group, a disease, some personal behaviors, etc. A third sub-
type is internalized stigma (self-stigma), a term which includes the negative
beliefs, opinions, and feelings that an individual holds toward a given attribute
and toward himself/herself as a result of an internalization process of the

societies’ opinions and beliefs toward such attribute [95].

The term HIV- and AIDS-related stigma (HARS) makes reference to the
negative appraisal that society as a whole give to any person who lives, or is
believed to live with HIV and AIDS. In the psychosocial model developed by
Berger et al. [96], the term “perceived stigma” is conceptualized as the perception
of PLWH of social disqualification (incomplete social acceptance or even
rejection), denial or limitation of opportunities (e.g., housing and employment
offers, access to medical services, etc.), as well as negative changes to their
social identity as a result of their HIV serostatus. This stigmatization process is
also associated with other factors involved in judgment formation, such as sexual
orientation, diversity of sexual partners, and use of illegal substances. This
“blame the victim” attitude increases the isolation sensation and the interiorized

sense of shame by the HIV-infected individual [11].
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From a public health perspective, HARS is an important factor that hinders
voluntary testing for a timely diagnosis and treatment of HIV infection [11-13].
HARS is also an obstacle for individual’s serodiagnosis disclosure to their sexual
partners, thus prolonging sexual risk behaviors and contributing to HIV
transmission [12,14]; particularly in socially stigmatized and discriminated groups
such as gay men and men who have sex with men (MSM), where social
conditions generated by HARS lead MSM to participate in sexual risk behaviors
with a higher risk of acquisition and propagation of HIV [15,16]. Thus, it is not a
surprise that worldwide gay men and other MSM are 19 times more likely to be
living with HIV than the general population [17]. The incidence of HIV among
MSM is rising in several parts of the world, and México is not the exception
[17,19,97].

Likewise, HARS can also lead PLWH to postpone the use of medical,
public health services [12,98], to a suboptimal adherence to antiretroviral therapy
[99—-101], and to a poor overall health [13,102]. Furthermore, HARS is associated
with stress, anxiety, depressive symptomatology, and a decreased quality of life
[103,104]. Aforementioned, HARS and its multiple consequences have a deep
impact on the HIV epidemic development by reinforcing existing social

inequalities with serious implications for public health policies.

Several instruments have been developed and validated to evaluate
HARS in PLWH [96,105,106]. One of the best known is the HIV Stigma Scale
(HSS-40) developed by Berger et al. [96]. This scale has been used to assess
perceived stigma among adult PLWH [107-110]. Likewise it has been adapted
for PLWH children [111], and as well to assess perceived stigma of other

diseases [112].

The HSS-40 scale assesses how PLWH feel in regards to four dimensions
of stigma: (a) personalized stigma (or acted stigma), (b) individuals’ concerns
related to disclose his/her own HIV serostatus, (c) negative self-image (self-
stigma), and (d) individuals’ concerns related to public attitudes toward PLWH.
The instrument has shown evidence of construct validity and high internal

consistency for a set of 40 items (a=0.96), as well as for its factors (a=0.90—
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0.93) [104]. The HSS-40 Spanish language translation, adaptation, and validation
were done by Franke et al. [113], who also developed a shorter version (HSS-
21). Likewise, as the complete scale version, the HHS-21 also showed evidence
of construct validity (a =0.84 as a total score), and an adequate-to-high internal

consistency (a=0.68-0.80) in assessing the four dimensions of stigma.

Since HARS not only represents one of the greatest obstacles in
preventing new HIV infections but also deeply and negatively affects multiple
aspects of HIV treatment, as well as the physical, mental, and emotional well-
being of the PLWH [114], it becomes important to assess perceived stigma
among PLWH. Considering the lack of adapted and validated instruments for
HARS assessment that could improve current HIV and AIDS public health
policies in México (e.g., Healthy Border 2010/2010 initiative), this study aims to
evaluate the internal consistency, factorial structure, convergent, and
discriminant validity of the HSS-21, as well as to describe HARS in a sample of

HIV-positive MSM in Nuevo Ledn (Mexican border state with U.S. Texas state).

Materials and Methods

Participants

The research involved 185 MSM and who collaborated with non-
governmental and community-based organizations members of Nuevo Leon’s
Multisectoral STI/HIV/AIDS Response Board (MEMUREVIH). Inclusion criteria
involved only male subjects who had had sexual experiences with other men,
HIV-positive, aged 18 years or more, and who resided in Nuevo Ledn, a Mexican
state. Taken into account that most HIV-positive MSM does not disclose their
serological HIV status, this study adopted a non-probability sampling and a
respondent-driven sampling. The sample consisted of 75 MSM who voluntarily
declared to have an HIV-positive serodiagnosis, and who responded to a written

or an online survey.

Recruitment
The data collection process lasted 60 days. Prior to the data collection

process, collaboration was requested to the different non-governmental and



Chapter 4. Published Peer Reviewed and Indexed Journal Articles 48

community-based organizations members of MEMUREVIH to implement the
survey in their office location and to their MSM affiliates. Four properly qualified
surveyors visited all sites and applied the written or online surveys on the

previously agreed dates and time with the aforementioned organizations.

Procedure

In order to guarantee information input reliability, a digital survey database
was created and submitted to a double-quality control check. All subjects were
given both verbal and written information about the nature of the study, prior to
responding to either the written or online questionnaire. The study procedures
were undertaken according to ethical principles with the understanding and
written consent of each subject. The study protocol was reviewed and approved
by the ethics and research committee at the Tecnologico de Monterrey.
Anonymity was guaranteed throughout the process, as well as the confidentiality
of both physical and electronic data. To access the online questionnaire,
respondents accessed the survey via the website — (www.encuestas.no-ip.org),
and none of the log-in data (IP address, etc.) was stored in the electronic access.

Completion of either the written or online survey took an average of 25 min.

Instrument

The study used an analytical-type structured questionnaire (closed-ended
questions and multiple response alternatives) in either written or online formats.
The questionnaire explored socio-demographic characteristics, the perception of

HARS, self-esteem, and depression by means of the following Likert-type scales:

HIV Stigma Scale (HSS-21)

The abridged and Spanish-adapted version of the HIV stigma scale (HSS-
21) used in this study was developed by Franke et al. [112]; it is composed of 21
positively keyed items that are evaluated on a 4-point Likert-type scale (from
1 =strongly disagree to 7 =strongly agree), and was shown to be internally
consistent. The sum of these items yields a total score, with higher scores

representing a greater degree of perception of stigma.
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Rosenberg Self-Esteem Scale (RSS-10)
It is composed of 10 items rated on a 4-point Likert-type scale. Possible
scores range from 10 to 40, with higher ones indicating greater self-esteem.

Among men, scores lower than 28 indicate low self-esteem [115].

Zung Depression Scale (ZDS-10)

Zung depression scale constituted of 20 items that involve affective,
psychological, and somatic symptoms. Respondents indicate the frequency with
which any symptom is experienced: the higher the score, the greater the degree
of depressive symptoms. Diaz et al. [116], developed and validated a short,
Spanish-adapted version of this scale (ZDS-10); the cut-off point to distinguish
the presence of clinically significant depressive symptoms is 22
(sensitivity = 92.3%, specificity = 71.4%).

Statistical analysis

Two psychometric properties of the items in HSS-21 were estimated:
discrimination and internal consistency. Discrimination was estimated by the
ability to differentiate in a statistically significant manner the high score group
(percentile equal or >73) and the low score group (percentile equal or <27) in the
sum score of the 21 items. A mean difference higher than two was considered to
be significant, as well as a reliable discriminant property for each one of the
assessed items. The internal consistency of the items was estimated by means
of corrected correlation, estimation of Cronbach’s alpha excluding the item, and
communalities. It was sought that the corrected correlation values were >0.30,
that a non-decrease value of Cronbach’s coefficient alpha after eliminating the
item could demonstrate a reliable internal consistency, and that the
communalities values were >0.20. Consistency was interpreted as high when it
expressed a value equal or >0.70. The distribution fitting to a normal curve was
contrasted using Kolmogorov—-Smirnov test or Shapiro—Wilk test (34). All data

were analyzed with SPSS® software (version 20.0).

The dimensional structure was studied by means of exploratory factor

analysis; considering appropriate factoring characteristics: (a) that the
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determinant of the correlation matrix would tend to 0 (|R| <0.01), (b) KMO > 0.6,
and (c) that the null hypothesis of equivalence of the correlation matrix to an
identity matrix by Bartlett’s sphericity test would be rejected (34). The extraction
was executed by generalized least squares (GLS) and the Promax rotation
method of the factor matrix, adjusting the solution to four factors in agreement

with the structure found in other studies [96,113].

The correlations between factors were calculated by Pearson’s correlation
coefficient. The correlations between the HSS-21 scores and the EDZ-10 and
RSS-10 scores were established by Spearman’s rho. The significance of the
score difference in the scales ZDS-10 and RSS-10 among the respondents who
expressed or did not expressed HARS was carried out by the Mann—-Whitney U

test. The effect size was calculated by Cohen’s d [117].

Results

Respondents

The 75 HIV-positive MSM respondents had an average age of 35
(SD =7.38) years old. Median time since HIV infection diagnosis was 18 months.
Average years in school was 13.93 (SD =3.73) years. At the time of the survey,
81.9% of men were working full time, while 10.6% worked part-time, and 7.4%
were unemployed. Moreover, despite employment status, 69.2% indicated that
they received a monthly income of <15,000 MXN ($ 1.146/867.45 €). Regarding
sexual orientation, 88% of participants defined themselves as homosexual,

9.23% as bisexual, and 2.67% as heterosexual.

HSS-21’ descriptive statistics

The HSS-21 mean total score was 76.28 (SD = 21.522), and its distribution
was fitted to a normal curve (ZK-S =0.67, p = 0.20). Considering the whole scale
items, its mean can be transformed into a continued value between 1 and 7 or
equal to 3.63. Using the same procedure, most items means scores were also
between 2.5 and 4. However, eight items (V2, V6, V11, V12, V14, V15, and V17)

had a mean value 24 (Table 1).
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Discrimination, internal consistency, and validity of HSS-21 items

HSS-21 presented a high internal consistency (a = 0.88). Items expressed
reliable internal consistency values since deletion of none of them increased
Cronbach’s alpha coefficient. Items’ corrected correlations ranged from 0.32 to
0.68 (except item V12, whose corrected correlation was 0.06). Initial
communalities varied between 0.44 and 0.77, except for item V12 (MD = 0.05).
Thus, with the exception of item V12, the remaining 20 items had reliable

psychometric properties (Table 1).

HSS-21’ dimensional structure

The correlation matrix of the 21 items of the HSS-21 scale showed
adequate properties for factor extraction. Its determinant tended to 0 (|R| <0.01),
the KMO index was >0.6 (KMO =0.777), and the null hypothesis of equivalence
of the correlation matrix to an identity matrix by Bartlett’s sphericity test was
rejected [x2 (210, N=75)=752.413, p<0.001]. Four components were

extracted, which accounted for 60.51% of the total variance.

After rotating the factor component matrix by the Promax method and
performing the extraction by GLS, four factors were found with a high internal
consistency; they were constituted by positive indicators and factor loadings
>0.32 (Table 2). The first factor (self-stigma, VNS) integrated by six items (V1,
V4,V7,V8, V10, and V16) related to feelings of not being as good as others and
emotion of guilt or shame (a=0.81). The second factor (acted stigma, VES)
integrated by five items (items V13, V18, V19, V20, and V21) related to the
consequences of others finding out the individuals’ serodiagnosis and personal
experiences of rejection (a =0.83). The third factor (concern about public attitude
toward HIV and AIDS, VPA) integrated by five items (V5, V6, V9, V11, and V14)
related to what PLWH believe that other people could think of them if they knew
their serostatus (a=0.83). The fourth factor (PLWH concern about HIV
serodiagnosis disclosure, VDC) integrated by five items (V2, V3, V12, V15, and
V17) related to the perceived need of controlling HIV serodiagnosis information
(a=0.76). Item 21 had a high factor loading in two factors. Nevertheless,
including it in the second factor increased its internal consistency from 0.80 to

0.83, due to its content item 21 is highly related to acted stigma. The correlations



Chapter 4. Published Peer Reviewed and Indexed Journal Articles 52

between factors were medium (r=0.32-0.46), with the exception of the

correlation between factors 3 and 4, which was small (r=0.21).

HSS-21 factors’ descriptive statistics

The score range for all items is from 1 to 7, and the higher score results
are correlated to a high stigma. Considering the number of items in each of the
four factors, their mean can be transformed into a continuous value within 1 and
7. Such value can be interpreted as the answer label for each item, dividing the
answer range value by four intervals of constant amplitude. Table3 exposes

factor descriptive statistics.

HSS-21 factors’ descriptive statistics.

The mean of VNS can be interpreted as a non-definitive disagreement with
HARS dimension. Means comparison among the 36 (48%) respondents who
expressed stigma [M =5.04, SD =0.59; 95% IC = (4.85, 5.24)] and the 39 (52%)
respondents who did not express stigma [M =3.02, SD=0.74; 95% IC =(2.78,
3.26)] were statistically significant (p <0.01).

Also, VES mean can be interpreted as a non-definitive disagreement with
HARS dimension. The comparison of means among the 23 (30.7%) respondents
who expressed stigma [M=4.96, DE =0.69; 95% IC =(4.66, 5.26)] and the 52
(69.3%) respondents who did not express stigma [M=2.34, SD=0.91; 95%
IC =(2.09, 2.60)] was statistically significant (p <0.01).

The VPA mean can be interpreted as a non-definitive disagreement with
HARS dimension. The comparison of means among the 40 (53.3%) respondents
who expressed stigma [M=4.99, DE =0.65; 95% IC =(4.78, 5.20)] and the 35
(36.7%) respondents who did not express stigma [M=2.74, SD=0.75; 95%
IC =(2.48, 3.00)] was statistically significant (p <0.01).

Likewise, VDC mean can be interpreted as a non-definitive disagreement
with HARS dimension. Means comparison among the 51 (68%) respondents who
expressed stigma [M =5.59, DE =0.94; 95% IC = (5.32, 5.85)] and the 24 (32%)
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respondents who did not express stigma [M =3.10, SD =0.74; 95% IC =(2.79,
3.41)] were statistically significant (p <0.01).

ZDS-10 descriptive statistics

ZDS-10 scale had an average score of 20.48 (SD =4.82) with a non-
normal distribution curve (ZK-S=0.11, p=0.02). Likewise, scores among the 48
respondents who did not express stigma showed a non-normal distribution curve
(ZS-W=0.93, p=0.01). Whereas, distribution among the 27 respondents who

expressed stigma was adjusted to a normal curve (ZS-W =0.95, p=0.17).

After running the Mann—Whitney U test, it was found that the respondents
with HARS had significantly higher scores in ZDS-10 [M=22.41, SD =4.40,
n=27; 95% IC (20.67, 24.15)] than the scores of the respondents without HARS
[M=19.40, SD=4.74, n=48; 95% IC (18.02, 20.77)], with a medium size effect
of stigma on the total ZDS-10 score; Z=-2.37, p<0.02, d=0.65, 95% IC (0.16,
1.13).

Of the 48 HIV-positive MSM respondents who did not express HARS, 14
(29.17%) presented clinically significant symptoms of depression, while 34
(70.83%) did not show such symptoms. Of the 27 respondents who expressed
HARS, 16 (59.26%) showed clinically significant symptoms of depression, while
11 (40.74%) did not show such symptoms.

RSS-10 descriptive statistics

The mean in the total score of the RSS-10 was 34.43 (SD =4.78) with a
non-normal distribution curve (ZK-S =0.20, p <0.0.001). Similarly, the distribution
of the scores between the respondents who did not express stigma (ZS-W =0.87,
p =0.001) and those who did express stigma (ZS-W =0.88, p =0.007) presented

a non-normal distribution curve.

After running the Mann—Whitney U test, it was found that the HIV-positive
MSM respondents who did not express HARS had significantly higher RSS-10
scores [M=35.53, SD=3.62, 95% IC (34.50, 36.60)] than those of the
respondents who did express HARS [M=32.48, SD=5.93, 95% IC (30.14,
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34.83)], with a medium size effect of stigma on the total RSS-10 score; Z = -2.26,
p<0.03,d=-0-67,95% IC (-1.14, -0.18).

Of the 48 respondents who did not express HARS, one (2%) respondent
presented a low self-esteem, and 47 (98%) presented a high self-esteem. Of the
27 respondents who expresses HARS, six (22.2%) respondents presented a low

self-esteem, and 16 (77.8%) presented a high self-esteem.

Validity evidences

The total HSS-21 score expressed convergent validity with a significant
and direct correlation to the ZDS-10 total score. The factors that expressed a high
correlation were VNS (p=0.336, p<0.001) and VES (p=0.252, p<0.01). Also,
the total HSS-21 score demonstrated discriminant validity with significant and
reverse correlation to RSS-10 total score. HSS-21 factors showed correlations
from small (VNS, VDC, and VES) to trivial (VPA) with the RSS-10, but did not

reach a statistical significance.

Discussion

Stigma can be conceptualized as a deeply degrading attribute that binds
an individual with one or more undesirable characteristics and finally diminish
socially his/her self-image. Concern about stigma is widely extended among
PLWH, although this is not universal [118]. The results of the study determined
that the Spanish-adapted version of the HSS-21 scale developed by Franke et
al. [113] has good overall internal consistency, reliability, and psychometric

characteristics among the subpopulation studied (HIV-positive MSM).

From the HSS-21 total scores, more than half (64%) of the HIV-positive
MSM respondents did not express HARS. However, VDC factor scores showed
that 68% of the respondents perceived HARS. The HSS-21 score had a
significant and direct correlation with the ZDS-10 total score, showing evidence
of convergent validity. Likewise, it also presented a significant and reverse
correlation with the RSS-10 total score, demonstrating evidence of discriminant

validity. The respondents who perceive HARS had significantly higher scores
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(p<0.02) in ZDS-10 and significantly lower scores (p <0.03) in RSS-10 than the

respondents who do not perceive HARS.

There are only a small number of published studies on interventions and
programs designed to reduce HARS. Given the difficulties in defining and
measuring stigma, few such interventions and programs described in the
literature have been rigorously evaluated in developing countries [16,105]. One
of the limitations of this study — typically found in other HIV-related studies — is
the fact that it was conducted with a small and convenience sample. For this
reason, the study does not offer sufficient data to assess the true meaning of the
stigma scores of the scale, and herein reported results and derived conclusions
should be considered as hypothetical for similar social groups, which limits the
ability to apply it to the general PLWH population, or to draw conclusions about
the impact of perceptions of HARS in México. Moreover, HARS data were
obtained through a self-reported evaluation and therefore they can be different
from those obtained through an interview, projective tests, or psychophysiological
tests, etc. Also, sexual orientation, gender identity, social, economic, and cultural
differences need to be assessed. Nevertheless, the findings can serve as the
basis for HARS measurement research with Spanish-speaking populations in

México and other countries.

To improve our understanding of HARS, it is necessary to focus on a series
of distinguishable variables across different societies. Implementing HARS
evaluation in PLWH is important, as it can lead to identifying clinically significant
symptoms of depression which could have a negative influence on treatment
adherence [99-101], it could also limit the use of public health services [119,120],
and limit social support seeking due to fear of rejection [121,122]. Identifying
perceived stigma among PLWH through a short, reliable, and validated
instrument provides data that will help governments make efficient and effective
use of resources spent on stigma and discrimination reduction as well as the
opportunity to develop public health interventions that help PLWH to cope and
manage stigma. The implementation and evaluation of these strategies will
benefit from the availability of a widely validated and user-friendly psychometric

instruments to assess the HARS.
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This study was the first to use the Spanish-adapted version of the HSS-21
scale in HIV-positive MSM in México, and the findings help move from evaluating
HARS to implementing reduction interventions to mitigate the impact of HARS
and promote empowerment among HIV-positive men and to enhance the sexual
health of gay and bisexual men through a community-based process involving
the MEMUREVIH (program developed by a consortium of members who
represent four sectors: academia, government, key population, non-
governmental and community-based organizations in Nuevo Leon state).
Through study results, the MEMUREVIH intervention aimed to diminish HARS,
create greater support for HIV-positive men, make disclosure safer and easier,
discourage reliance on disclosure on preventing HIV transmission and
encouraging testing. The contact hypothesis suggests that facilitating social
interaction between PLWH and others (e.g., healthcare providers, friends, family,
co-workers, etc.) may help to reduce prejudice, stereotypes, and discrimination
among others via the mechanisms of increased knowledge of HIV, reduced social
anxiety regarding PLWH, and increased empathy toward PLWH [123]. The

corresponding author is currently working on MEMUREVIH intervention data.

As HARS places people at a substantial social disadvantage, it increases
their exposure to risks and limits access to protective factors, potentially adding
to their burden of disease or disability. Stigma not only predisposes PLWH to
greater HARS and discrimination but also critically reinforces stereotyping and
status loss of all them, regardless of how they may have acquired the infection.
In such manner, underestimating the insidious power of stigma jeopardizes the
success of public health programs aimed to prevent, timely detect, and treat HIV
and AIDS. HSS-21 scale distinguishes different dimensions of stigma and
contributes to better understand HARS impact in public health-related issues.
Furthermore, the intention is also to encourage researchers to consider additional
ways to reduce stigma and discrimination, acknowledging and addressing HARS
challenges with research methodology; thereby, creating a sense of timeliness
and urgency for the development and testing of HARS, and thus, contributing to
discrimination reduction efforts. It is only with stronger, more nuanced

understandings of HARS that we will be able to break the associations between
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HIV stigma and indicators of poor affective, behavioral, and physical health and

well-being among PLWH within interventions.
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Tables
Table 1, Article 2. Descriptive statistics, interpretation, homoscedasticity, discrimination, and internal consistency of the items

Descriptive statistics K-S Homoscedasticity Discrimination Consistency
em v mgn Mo 0 sk k  z p ' F p MD t df p e aw  hi
Vi 295 3 1 218 063 -103 029 .00 2 167 .20 27 -475 38 .00 .48 8 .62
V2. 473 5 5 1.84 -069 -0.17 030 .00 3 18.10 .00 25 -454 2666 .00 .52 .87 .70
V3 385 3 3 223 016 -133 021 .00 2 079 .38 26 -3.86 3800 .00 .38 .88 .70
V4 273 3 1 195 081 -047 028 .00 2 210 15 22 -441 3800 .00 .36 .88 .44
Vs 321 3 1* 196 014 -1.36 025 .00 2 0.05 .82 24 -422 3800 .00 .43 .8 .56
V6 407 5 5 165 -0.55 -0.39 033 .00 3 3.63 .06 26 -581 3800 .00 .55 .87 .74
V7 252 1 1 183 083 -050 032 .00 2 962 .00 26 -564 3076 .00 .56 .87 .71
vg 220 1 1 168 116 028 036 .00 [ 12.10 .00 25 -554 2967 .00 .55 .87 .62
v9 353 3 5 172 -016 998 026 .00 2 021 .65 23 -5.04 3800 .00 .40 .88 .64
vio 199 1 1 148 135 097 039 .00 1 2014 .00 23 -5.68 2389 .00 .56 .87 .68
Vil 444 5 5 170 -052 -0.16 031 .00 3 837 .00 25 515 3244 .00 55 .87 .73
V12 631 7 7 121 -194 445 042 .00 4 335 .07 0.5 -1.12 3800 .27 .06 .88 .65

Vi3 3.00 3 1 200 067 -023 023 .00 2 1531 .00 25 -4.86 2632 .00 A1 .88 .60
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V14 4.44 5 5 156 -050 055 032 .00 3 0.02 .90 2.7 -6.76 38.00 .00 .58 .87 .59
V15 4.23 5 7 239 -028 -148 0.21 .00 3 9.30 .00 44 -863 2559 .00 .68 .87 .76
Vie 2.16 5 5% 216 033 -1.12 021 .00 1 6.81 .01 2.7 -434 32.67 .00 44 .88 .64
V17 4.84 5 7 213 -053 -099 023 .00 3 6.73 .01 33 -5.96 28.57 .00 .63 .87 .67
vig 3.87 3 3 207 044 -095 023 .00 2 8.25 .00 2.2 -3.47 31.76 .00 32 .88 77
Vi 2.97 3 3 172 055 -036 024 .00 2 2.25 .14 2.1 -4.58 38.00 .00 .38 .88 74
V20 3.37 3 1 202 026 -110 020 .00 2 6.75 .01 29 -5.22 2950 .00 .53 .87 .62
V21 3.03 3 3 182 064 -030 025 .00 2 9.76 .00 31 -6.94 27.84 .00 .64 .87 .73

Table 1. M: mean, Mdn: median, Mo: Mode, SD: standard deviation, Sk: skewness K: kurtosis, K-S: Kolmogorov-Smirnov test, p: probability, I:
Interpretation, 1: Totally in disagreement, 2: In disagreement, 3: In agreement, 4: Totally in agreement, MD: Mean difference between the group with
high scores and the group with low scores on the scale, df; degrees of freedom, r;.;: Correlation between the item and the scale, a +i: Cronbach's alpha
coefficient after removing the item, hi: Communality
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Table 2, Article 2. Descriptive statistics of the score of the four factors of HSS-
21 in the total sample

Factor
Item
1 2 3 4
V6 Most people believe a person who has HIV is dirty .88
Vi1 Most with HIV are rejected when others learn | have HIV 77
V9 Most people think a person with HIV is disgusting 73
V5 People with HIV are treated like despicable persons 71
V14 Most people are uncomfortable around someone with HIV .59
V21 People seem afraid of me because | have HIV .53 44
V7 Having HIV makes me feel unclean .93
V8 | feel set apart, isolated from the rest of the world 71
V10 Having HIV makes me feel I'm a bad person .68
V1 | feel guilty because | have HIV .67
\Z | feel I’'m not as good as others because | have HIV .36
V16 Having HIV in my body is disgusting to me 32
V2 Telling someone, | have HIV is risky 77
V15 | worry that people may judge me when they learn | have .76
HIV

V17 | worry people who know | have HIV will tell others .69
V3 | work hard to keep my HIV a secret .65
V12 I am very careful whom | tell that | have HIV - .50

.39
V18 | regret having told some people that | have HIV .93
V19 As a rule, telling others has been a mistake .92
V20 Some people act as though it’s my fault | have HIV .51
Vi3 Some people who know have grown more distant .37 48

Extraction method: GSL. Rotation method: Promax with Kaiser normalization.
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Table 3, Article 2. Descriptive statistics of the score of the four factors of HSS-
21 in the total sample

Descriptive statistics K-S
Factor Interpretation
M Mdn Mo  SD Sk K 4 p
- .0 )
VNS 3.99 3.83 383 1.22 017 -0.66 0.10 . In disagreement
.0 ,
VES 3.15 3 1 148 056 -040 0.10 . In disagreement
- .0 .
VPA 3.94 4.2 5 1.33 0.22 -0.71  0.18 1 In disagreement
.0
VDC 4.79 4.6 46 146 .81 -47  0.10 2 In agreement

M: mean, Mdn: median, Mo: Mode, SD: standard deviation, Sk: skewness K: kurtosis, K-S:
Kolmogorov-Smirnov test, p: probability, VNS: negative self-image, VES: enacted stigma, VPA:
public attitude, VDC: disclosure concerns.
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Abstract

Objective
To analyze HIV/AIDS positive individual’'s perception and attitudes

regarding dental services.

Methods

One hundred and thirty-four subjects (30.0% of women and 70.0% of men)
from Nuevo Ledn, México, took part in the study (2014). They filled out structured,
analytical, self-administered, anonymous questionnaires. Besides the
sociodemographic variables, the perception regarding public and private dental
services and related professionals was evaluated, as well as the perceived
stigma associated with HIV/AIDS, through a Likert-type scale. The statistical

evaluation included a factorial and a non-hierarchical cluster analysis.

Results

Social inequalities were found regarding the search for public and private
dental professionals and services. Most subjects reported omitting their HIV
serodiagnosis and agreed that dentists must be trained and qualified to treat
patients with HIV/AIDS. The factorial analysis revealed two elements:
experiences of stigma and discrimination in dental appointments and feelings of
concern regarding the attitudes of professionals or their teams concerning
patients’ HIV serodiagnosis. The cluster analysis identified three groups: users
who have not experienced stigma or discrimination (85.0%); the ones who have
not had those experiences but feel somewhat concerned (12.7%); and the ones

who underwent stigma and discrimination and feel concerned (2.3%).

Conclusions

We observed a low percentage of stigma and discrimination in dental
appointments; however, most HIV/AIDS patients do not reveal their
serodiagnosis to dentists out of fear of being rejected. Such fact implies a
workplace hazard to dental professionals, but especially to the very own health
of HIV/AIDS patients, as dentists will not be able to provide them a proper clinical

and pharmaceutical treatment.
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HIV Long-Term Survivors. Dental Health Services. Health Knowledge,
Attitudes, Practice. Prejudice. Social Discrimination. Health Inequalities.

Psychometrics. México.



Chapter 4. Peer Reviewed and Indexed Journal Articles 66

Main text

INTRODUCTION

HIV epidemic is about to reach its fourth decade. It is considered a relevant
public health care problem worldwide, regardless of antiretroviral therapy
advances, which has made of this infection a chronic illness. Life quality and
expectancy rates of people living with HIV/AIDS (PLWHA) may be compared to
those of the general population [124,125]. Nevertheless, social perception
towards PLWHA remains a negative one [11,21]. Its transmission routes, its
implications regarding the most traditional gender roles, and its association in the
social imaginary to socially marginalized groups are the cause of stigma and

discrimination at different levels [11,21].

Stigma is a degrading social evaluation or label that is attached to people
that exhibit socially undesirable characteristics.[93] Stigmatization is the social
process by which such evaluations or labels and the consequent negative
emotional and behavioral responses are generated and sustained. Therefore,

originating and shaping social exclusion [126].

Stigma is sustained by a complex set of factors difficult to address. An
existing duality is observed between the social rejection and approval of attitudes
and behaviors of people with certain characteristics. In addition, factors such as
beliefs and the environment in which stigma is developed, impose the intensity of

the rejection or the acceptance of individuals in a certain context [127].

HIV/AIDS-related stigma and discrimination have multiple consequences
that affect HIV epidemic development and reinforce existing social inequalities,
especially those related to gender roles, sexuality, and ethnicity. The stigma
PLWHA go by is an obstacle in their access to health care services and their
engagement into the “HIV continuum of care” [20-22].

Evidence-based scientific research shows PLWHA'’s needs in oral health

care, due to the high incidence of HIV-related oral problems that diminish their
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quality of life [23,24]. This study intends to analyze HIV/AIDS positive individual's

perception and attitudes towards the received oral health care.

METHODS

One hundred and thirty-four subjects (30.0% of women and 70.0% of men)
from Nuevo Ledn, México, took part in the study (2014). They filled out a written
or online format questionnaire at the non-governmental and community-based
organizations members of Nuevo Leon’s Multisector Response Board to HIV,
AIDS, and other sexually-transmitted infections (MEMUREIVH). A non-
probabilistic and convenience sample including HIV-positive men and women

was adopted.

The data collection process lasted 60 days. Prior to the data collection,
collaboration was requested to the different non-governmental and community-
based organizations members of the MEMUREIVH, to implement the survey in
their office location and to their HIV/AIDS positive affiliates. Four properly
qualified surveyors visited all sites and applied the written or on-line surveys on
the previously agreed dates and time with the aforementioned organizations.

There were no cancellations.

An analytical-type structured questionnaire was used (closed-ended questions
and multiple response alternatives) in either written or online formats. Self-
administered questionnaires have been shown to be proper methods to collect
several data, since they are fully anonymous and, unlike interviews, do not
involve a face-to-face confrontation, which could possibly lead to false
answers.[128] The following topics were covered: sociodemographic
characteristics, perception regarding public and private dental professionals and
services, and that regarding the received HIV-related oral health care. Perception
of HIV-AIDS-related stigma in the dental office was analyzed through a Likert-
type scale.[129] Following the procedure recommended by Lynn,[62] a group of
reviewers assessed how well the 11 items evaluated the concepts of stigma and
discrimination in terms of their accuracy and relevance of both concepts. Such

scale consisted of five alternatives that ranged from “never” to “very often.”
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A digital survey database was created and submitted to a double-quality
control to assure reliability of information. The subjects accessed the survey
website (www.encuestas.no-ip.org) to answer the online questionnaire. No log-in
data (e.g., internet protocols) were stored in the electronic access. After the
survey was completed (average of 25 minutes), and as a benefit to all
participants, voluntarily, informed, and consented oral examination and oral

prophylaxis were offered free by qualified, certified and sensitized dentists.

An exploratory factor analysis was performed to empirically synthesize the
variables concerning the perception of HIV/AIDS-related stigma and
discrimination. In this analysis, the inclusion of variables was conditioned by a
matrix that validates the presence of marked correlations among all of them and
ensures that their application is fitting. Items with no statistical significance were
disregarded. The analytical criterion to determine the number of covered factors
included the ones whose values were shown to have proper internal consistency
index through Cronbach’s alpha.[73] Principal components analysis was used to
extract core factors. Prior to the extraction, Kaiser-Meyer-Olkin (KMO) measure
of sampling adequacy and Bartlett's test of sphericity were used to assess the
suitability of the respondent data for factor analysis. A Varimax rotation method
with Kaiser Normalization was performed to facilitate the interpretation of the
factor loadings. A k-means clustering procedure was performed after the factor
analysis. Once those clusters had been outlined, each of the factors that were
used in their differentiation was proven to be statistically significant by an analysis
of variance (ANOVA).

All data were analyzed using SPSS software, version 20.0.

The study protocol was approved by the Ethics Committee at the
Tecnologico de Monterrey (BIO-ELB-2012-01). Participants signed informed
consent forms. The anonymity and confidentiality of written or electronic data

were guaranteed.
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RESULTS

The sample consisted of 134 PLWHA (30.0% of women and 70.0% of
men). The mean age of women was 41.7 years (standard deviation [SD] = 10.9;
range: 22 to 57 years). The median time of HIV diagnosis was five years. The
average education level was 8.4 (SD = 4.1), and all female subjects reported
being heterosexual. The mean age of male participants was 34.9 years (SD = 9;
range: 22 to 57), and their median time of HIV diagnosis was two years. In regards
to men’s education levels, the average was 14 years (SD = 3.5), and most of

them (88.4%) reported being homosexual (Table 4).

Forty percent of the women included reported working full time, and the
remaining ones were unemployed. However, regardless of their job statuses,
their monthly incomes exceeded the minimum wage in northeastern México (<
15,000 MXN or 1,146 USD) In the case of men, 81.9% of them reported working
full time, whereas 10.6% reported working part-time and the remaining 7.4% were
unemployed. Out of the total, 69.2% men earned a monthly income of < 15,000
MXN (1,146 USD).

Out of all women, 44.7% reported having had dental appointments at least
once a year. On the other hand, half of the men reported having them once a
year and the remaining half reported having them two times or more a year.
(Table 5).

In regards to the modalities of services, 39.5% of women used public
dental services and 74.5% of men reported using private ones. Whilst 37.1% of
women reported not knowing whether they received a general or specialist oral
health care service, 40.4% of the men reported having the general one and
33.0%, the specialist oral health service.

The main reasons the women pointed out for choosing a certain dentist were their
professional knowledge (32.4%) and good chairside manner (18.9%).
Conversely, most men (29.8%) based their choices on the professionals’ length

of experience, followed by their knowledge (26.6%).
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Regarding the women, 72.5% of them reported they considered the dental
offices they went to as being neither safe, clean, nor complying with infection
control rules required by health care authorities. The perception from most men
(91.5%) regarding their elected offices was another one entirely. Besides that,
84.6% of the women and 91.5% of the men considered that dentist have to be
specifically trained to deal with PLWHA (Table 6).

In 58.3% of the cases involving women and in 68.1% of cases involving
men, dentists were said to be reliable concerning the confidentiality of the
information in their dental records. However, only 48.7% of the women and 30.9%
of the men reported disclosing their HIV serodiagnosis to dental professionals.
Despite PLWHA (61.5% of the women and 78.7% of the men) considered it was
important that their dentists were aware of their HIV-positive condition, they did
not disclose it, since they (63.5% of women and 68.1% of men) were concerned
they would be denied oral health care or that inconveniences would arise during
dental appointment (in this last case, 62.5% of women and 43.6% of men). In
turn, 65.0% of the women and 70.3% of the men believed they were entitled to

keep from disclosing their HIV/AIDS serodiagnosis to their dentists. (Table 6).

Most women (54.1%) considered that their dentists do not take
professional ethics into account, and that is why they thought they would not
receive the same care a non-HIV patient would receive. Such perception
regarding the dental professionals ran contrary to the women by most men
(80.9%).

Most PLWHA (66.7% of women and 54.3% of men) do not believe HIV can
be transmitted in dental office environments; 85.0% of the women and 83.0% of
the men do not believe the dental professionals can transmit the virus to their
patients, or vice versa (74.4% of women and 53.2% of men) during appointments.
Most PLWHA (77.5% of the women and 79.7% of the men) does not believe they
can transmit HIV to other people going to the same office or clinic. The same way,
61.5% of the women and 77.7% of the men do not find it necessary for them to

go to specific dental offices or clinics due to their HIV-positive status.
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In spite of most PLWHA (71.8% of the women and 42.6% of the men)
considering they have good oral and dental health, they do not believe (61.5% of
the women and 60.7% of the men) they can come down with a secondary
infection during or after dental care, due to the fact they are infected with HIV.
Nonetheless, they stated (87.5% of the women and 67.0% of the men) that their
general state of health could be affected by the lack of dental care if they will

suffer from any HIV-related oral manifestations.

Most PLWHA (69.4% of the women and 84.0% of the men) reported never
having experienced any discrimination from dentists, nor that dental
professionals had denied them care due to their HIV-positive status (79.5% of the
women and 90.4% of the men). Most subjects (76.9% of the women and 83.0%
of the men) were never given excuses to denied their oral health care service,
nor did most of them (69.2% of the women and 86.2% of the men) had their oral
care purposefully delayed due to their PLWHA condition, as compared to the

other patients. (Table 7).

Most subjects (81.6% of the women and 83.0% of the men) never felt being
the target of whispers, glances, or laughter during their dental appointments. The
majority of them (81.6% of the women and 88.2% of the men) have never
received negative opinions about their lifestyles or sexual behaviors either, nor
have they been belittled by their dentists or by their staff (74.4% of the women
and 87.2% of the men).

Among the subjects, 78.4% of the women and 89.4% of the men reported
that never had noticed that dentists or their staff avoided direct contact with them,
neither have most of them (74.4% of the women and 87.2% of the men) noticed
fear or insecurity by dental professionals during their appointments. Finally,
76.3% of the women and 88.3% of the men reported never having heard any
request to discard materials used in their appointments under the argument that

they are highly risky patients due to HIV.

The 11 items have shown evidence of proper internal consistency,[73] as

none of them were discarded. A Cronbach’s alpha of 0.942 was obtained. The
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first factor consisted of variables related to stigma and discrimination experiences
perceived by participants during dental appointments; the second one, for
variables related to participants’ concern towards dentists or their staff attitudes
regarding their HIV serodiagnosis. After factor analysis, a non-hierarchical
clustering analysis was conducted. The first group included subjects identified as
“users who have not experienced HIV-related stigma and discrimination in dental
appointments” (85.0%). The second group was characterized by a group of
subjects referred to as “users who have not experienced stigma and
discrimination, but feel slightly concerned about dentists or their staffs’ reaction if
they knew about their HIV-positive status” (12.7%). The third group comprised
“users who had experienced stigma and discrimination, and feel concerned about
dentists or their staffs’ reaction if they knew about their HIV-positive status”
(2.3%). (Table 8).

DISCUSSION

Most PLWHA went to a dental office once or more times a year in search
of oral health care, as they recognize that oral diseases affect their overall state
of health. The socioeconomic and education-related determinants revealed social
inequalities in HIV care.[130] The women who took part in this study tended to
seek general and public dental health care services, whereas male participants
in this study, as they were observed to have a higher income, tended to seek for

dental private and specialized services.

Even though, men and women agreed that (i) dentists must be qualified to
treat PLWHA,; (ii) it is important to inform dental professionals about one’s HIV-
positive diagnose; and (iii) that dentists are believed to keep their patient’s dental
record information confidential. In the end, both men and women decline to
disclose their HIV-positive status to dental professionals. Stigma is a social
process or personal experience which influences all aspects in one’s life. Thus,
the HIV/AIDS diagnose is omitted by people suffering from it, in order to avoid

being excluded socially. That is what Goffman calls “concealment.”[93]

Similar to what was shown globally in other studies[131-133] with different

population groups affected by HIV/AIDS pandemic, among the main reasons why
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PLWHA do not disclose their HIV status to dentists are fear of being shunned,
inconveniences that may arise in the dentist-patient relationship, and one’s right

not to disclose their diagnose.

One of the limitations of this study — typically found in other HIV-related
studies — is the fact that it was conducted with a small sample, as most patients
do not disclose their HIV-positive status.[132] Nonetheless, the obtained results
provide an overview of opinions and problems that PLWHA have undergone

concerning their dentists.

Although the results of this study have shown a low percentage of
perceived stigma and discrimination in dental appointments, most PLWHA
reported (through their answers to the questionnaire) not disclosing their HIV
status to dental professionals, whether because of previous experiences of
stigma and discrimination these people were submitted to in other situations or
due to their social collective identity within a given context. Such omission may
lead to workplace hazards for dentists and their staff, not only in the case of HIV
transmission (and the provision of post-exposure prophylaxis) but also in the case
of infection with other blood-borne pathogens, such as hepatitis B and C
viruses.[134,135] Likewise, such fact jeopardizes the very health of PLWHA, as
dental professionals will not be able to provide proper clinical care,[136] and
might prescribe a drug that could enhance or antagonize with antiretroviral
therapy.[137-139]

According to the Global Report 2013 of the Joint United Nations
Programme on HIV/AIDS, 61.0% of the countries reported the existence of laws
against discrimination that protect PLWHA. In México — based on the provisions
of the first article of its federal constitution and on the first article, second
paragraph, section Il of the federal law for preventing and eliminating
discrimination — it is illegal to stigmatize and deny rights that are afforded to all
other citizens. Consequently, denying oral health care to PLWHA and other
patients with infectious diseases is considered to be discrimination, as it violates

the Universal Declaration of Human Rights, such as the right to adequate health.
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Nonetheless, the lack of accessible legal services leads to the frequent neglect

of many HIV-related discrimination cases.

Both realities (individuals who chose not to disclose their HIV status and
dental professionals who deny care to people with infectious diseases) do not
ensure that dental professionals or their patients avoid being exposed to HIV and
other pathogens, as individuals living with HIV or other infectious diseases may
not be aware of being infected. For that reason, dentists and all health care
professionals are responsible for and ethically bound to seek training concerning
the treatment of HIV and other diseases in its category. They also have to keep
up-to-date regarding gender studies, diversity, and human rights, to keep high
professional standards and to ensure all patients are provided dignified and

egalitarian care.



Chapter 4. Peer Reviewed and Indexed Journal Articles 75
Tables
Table 4, Article 3. Sociodemographic characteristics of the subjects. Nuevo
Ledn, México, 2014.
Variable Women
Mean  SD Median Mean Median p?
Age (years) 41.7 109 41> 34 <0.0001
HIV (years of diagnose) 6.10 5.51 5d 2¢ <0.001
Education level (years of 8.4 4.1 9b 15° <0.0001
schooling)
Sexual orientation n % n %
Homosexual 0 0 83 88.3b¢ <0.0001
Bisexual 0 0 9 9.6
Heterosexual 40 100°¢ 2 2.2
Workload
Full-time 16 40.0 77 81.9b<¢ <0.0001
Part-time 0 10 10.6
Does not work 24 60.0°¢ 7 7.4
Monthly income
<15,000 MXN (1,146 USD) 40 100°¢ 65 69.20¢ <0.0001
< 30,000 MXN (2,292 USD) 0 0 22 23.4
< 30,000 MXN (2,292 USD) 0 0 7 7.5

@ Through ANOVA.

b (p < 0.001) intergroups
¢ (p < 0.001) intragroups

4 (p <0.001) intergroups
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Table 5, Article 3. Perception regarding private and public oral health care
professionals and services. Nuevo Leon, México, 2014.
Variable Women Men
n % n % p?
How many times a year do you have dental appointments?
None 11 28.9 0 0
Once a year 17 44.7¢ 47 50.0 <
0.001
Twice or more a year 10 263 47 50.0
Do you have appointments in public or in a private dental
office?
None 11 289 0 0
Public 15 39.5° 24 255
Private 12 316 70 74.5°¢ <
0.001
Do you have appointments with a general or with a specialty
dentist?
None 2 5.7 0 0
| do not know 13 371 25 266
General 11 314 38 40.4b¢ <
0.001
Specialty 9 257 31 330
Among the following options, which is the most similar to the
main reason why you select a certain dentist?
Knowledge 12 32.4°¢ 25 266
Experience 5 135 28 29.8°¢ <
0.001
Formality 3 8.1 6 6.4
Price 5 135 11 11.7
Good chairside manner 7 18.9 7 7.4
Office appearance 1 2.7 6 6.4
Office hygiene 2 5.4 8 8.5
Dentist’s personal appearance 2 5.4 3 3.2

@ Through ANOVA.
b (p < 0.001) intergroups.
¢ (p < 0.001) intragroups.
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Table 6, Article 3. Perception regarding HIV care in dental appointments.
Nuevo Ledn, México, 2014.
Variable Women Men
n % n % p?
Is the dental office you have appointments in safe, clean, and
complying with infection control regulations?
Yes 11 275 86 91.5°¢ <
0.001
No 29 72.5%¢ 8 8.5
Do you trust your dentist to keep the confidentiality of the
information in your dental record?
Yes 21 58.3° 64 68.1° <
0.001
No 15 417 29 30.9
Do you believe it is important that your dentist is qualified to treat
HIV patients?
Yes 33 84.6° 86 91.5°¢ <
0.001
No 6 15.4 8 8.5
Have you informed your dentist of your HIV status?
Yes 19 487 29 30.9
No 20 513 65 69.2° <
0.001
Do you think it is important that you tell your dentist you live with
HIV?
Yes 24 61.5° 74 78.7° <
0.001
No 15 385 20 213
| have a right not to disclose my HIV status, and that is why | do not
tell it to my dentist:
Yes 26 65.0° 66 70.3¢ <
0.001
No 14 350 28 2938
| am afraid to be denied dental care, and that is why | do not tell
my dentist | live with HIV:
Yes 25 62.5° 64 68.1° <
0.001
No 15 375 30 319
| am afraid of the inconveniences that may arise in dental care, and
that is why | do not tell my dentist | have HIV:
Yes 25 62.5¢ 41 436 <
0.001
No 15 375 53 56.4°¢
Do you think dentists, in general, are health care professionals who
follow ethical principles, and because of that, they treat you like
any other patient, regardless of whether you are HIV positive or
not?
Yes 16 432 76 80.9°¢ <
0.001
No 20 54.1° 18 191
| do not know 1 2.7 0 0
Do you believe HIV/AIDS can be transmitted in dental offices?
Yes 13 333 42 447
No 26 66.7° 51 54.3°¢ <
0.001

| do not know 0 0 0 0



Chapter 4. Peer Reviewed and Indexed Journal Articles 78
Do you believe your dentist may transmit HIV?
Yes 5 125 16 17.0
No 34 85.0¢° 78 83.0° <
0.001
| do not know 1 2.5 0
Do you believe you can transmit HIV to your dentist?
Yes 10 256 31 33.0
No 29 74.4° 50 53.2¢ <
0.001
| do not know 0 0 13 1338
Do you believe you can transmit HIV to other people going to the
same dental office or clinic?
Yes 9 22.5 18 19.1
No 31 77.5° 75 79.7°¢ <
0.001
| do not know 0 0 0 0
Do you believe you can catch a secondary infection during or after
being treated in a dental office or clinic because you have HIV?
Yes 13 333 37 394
No 24 61.5° 57 60.7¢ <
0.001
| do not know 2 5.1 0 0
Do you believe people living with HIV must only seek care in dental
offices or clinics which are exclusive to HIV patients?
Yes 15 385 21 233
No 24 61.5° 73  77.9° <
0.001
| do not know 0 0 0 0
Do you believe oral illnesses affect your general state of health?
Yes 35 87.5° 63 67.0° <
0.001
No 5 125 31 330
| do not know 0 0 0 0
How do you appraise your overall oral health?
Excellent 8 20.5 6 6.4
Good 28 71.8° 40 42.6° <
0.001
Fair 1 2.6 36 383
Poor 2 5.1 12 12.8
| do not know 0 0 0 0

HIV: human immunodeficiency virus
@ Through ANOVA.

b (p < 0.001) intergroups.

¢ (p < 0.001) intragroups.
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Table 7, Article 3. Perception of the HIV/AIDS-related stigma and discrimination Nuevo Ledn, México, 2014.

Items Never Rarely Occasionally Often Very often
n (%) n (%) n (%) n (%) n (%)
W M w M W M W M W M

a. Have you ever been discriminated by a dentist because 25(69.4) 79(84.0) 4(11.1) 8(8.5) 4(11.1) 5(5.3) 2 (5.6) 1(1.1) 1(2.8) 1(1.1)
you live with HIV?

b. Over the last 12 months, how often were you denied 31(79.5) 85(90.4) 3(7.7) 7(7.4) 5(12.8) 1(1.2) 0 1(1.1) 0 1(1.1)
dental care for being HIV positive?
c.  When you go to a dental office or clinic, has anyone given 30(76.9) 78(83.0) 2(5.1) 10(10.6) 4 (10.3) 3(3.2) 3(7.7) 2(2.1) 0 1(1.1)

you a reason for denying you dental care services cos you
are HIV positive?

d. When you go to a dental office or clinic, does it take you 27 (69.2) 81(86.2) 3(7.7) 5(5.3) 6(15.4) 5(5.3) 2(5.1) 2(2.1) 1(2.6) 1(1.1)
longer to be treated than other patients?

e. When you go to a dental office or clinic, do you notice 31(81.6) 78(83.0) 0 9(9.6) 4 (10.5) 5(5.3) 3(7.9) 2(2.1) 0 0
whispers, glances, or laughter towards you?
f.  Have you ever been made to fell blamed, undermined, or  31(81.6) 83 (88.2) 1(2.6) 4 (4.3) 3(7.9) 5(5.3) 1(2.6) 0 2 (5.3) 2(2.1)

belittled for having HIV whilst being treated in a dental
office or clinic?
g. Have you ever been given negative opinions about your 30(78.9) 82(87.2) 0 6 (6.4) 5(13.2) 5(5.3) 2(53) 1(1.1) 1(2.6) 0
lifestyle or sexual behaviors whilst being treated in a
dental office or clinic?

h. Have you ever been treated with disdain, indifference, or  29(74.4) 82(87.2) 3(7.7) 6 (6.4) 4 (10.3) 6 (6.4) 1(2.6) 0 2(5.1) 0
criticism whilst being treated in a dental office or clinic?

i.  Has anyone ever avoided getting in contact with your skin 29 (78.4) 84 (89.4) 1(2.7) 7(7.4) 3(8.1) 2(2.1) 2 (5.4) 1(1.1) 2(5.4) 0
whilst being treated in a dental office or clinic?

j-  Has anybody ever behaved in a way to display fear or 29(74.4) 82(87.2) 0 7(7.4) 7(17.9) 2(21) 1(2.6) 2(2.1) 2(5.1) 1(1.1)

insecurity at the time they had to dress wounds, apply
sutures, injections, or other dental procedures during
treatment in a dental office or clinic?
k. Whilst being treated in a dental office or clinic, has 29(76.3) 83(88.3) 1(2.6) 7(7.4) 2 (5.3) 0 2 (5.3) 1(1.1) 4 (10.5) 3(3.2)
anybody ever requested that the materials used in your
treatment be discarded, based on the argument that
your HIV-positive status offered a higher risk?

HIV: human immunodeficiency virus; W: women; M: men
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Table 8, Article 3. Factorial analysis of the perception of the HIV and AIDS- related stigma and discrimination in dental appointments. Nuevo
Leon, México, 2014.

Means and correlation matrix

Items Mean 1 2 3 4 5 6 7 8 9 10
a 0.338
b 0.185 0.583
c 0.308 0.661 0.589
d 0.346 0.514 0.305 0.579
e 0.323 0.574 0.462 0.658 0.663
f 0.431 0.522 0.523 0.567 0.545 0.758
g 0.285 0.540 0.484 0.541 0.596 0.822 0.713
h 0.262 0.456 0.431 0.537 0.525 0.776 0.676 0.790
i 0.238 0.516 0.432 0.554 0.541 0.803  0.741 0.802 0.880
j 0.308 0.539 0.506 0.543 0.555 0.804 0.747 0.771 0.823 0.819
k 0.308 0.529 0.405 0.469 0.491 0.470 0.613 0.472 0495 0472 0.636
Rotated component matrix
Items Factor 1. Non-personal disparagement Factor 2. Non-concern with Commonalities
experiences from dentists or their staff dentists or their staffs’ attitudes
a 0.286 0.821 0.756
b 0.207 0.785 0.659
c 0.368 0.768 0.725
d 0.552 0.458 0.514
e 0.822 0.402 0.838
f 0.719 0.456 0.726
g 0.834 0.337 0.809
h 0.890 0.239 0.849
i 0.891 0.271 0.868
j 0.831 0.378 0.833
k 0.422 0.569 0.502

Eigenvalues 7.049 1.030
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Percentage 64.079 9.361
of explained
variance
Distances between final cluster centers
Cluster 1. Users who have not experienced HIV- 2. Users who have not 3. Users who have
related stigma and discrimination in experienced stigma and experienced HIV-related
dental appointments. discrimination, but feel slightly stigma and discrimination, and
concerned about dentists or their ~ feel concerned about dentists
staffs’ reaction regarding their and their staffs’ reaction
HIV+ serodiagnosis. regarding their HIV+
serodiagnosis.
85.0% (n = 114) 12.7% (n = 17) 2.3% (n=3)
9.434 5,292*
2 9.434 4,394*
3 5.292 4.394

Rotation method: Varimax with Kaiser Normalization. Kaiser-Meyer-Olkin measure of sampling adequacy: 0.904. Bartlett's sphericity test p <
0.0001; it converges to three iterations. Non-hierarchical clustering analysis (K-means Cluster).
* p <0.001 through ANOVA.
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Abstract

Objectives

Explore attitudes of men who have sex with men (MSM) towards the
implementation of rapid HIV-1/2 testing in the dental practice, and evaluate
MSM's perceptions of stigma and discrimination related to sexual orientation by

dental care professionals.

Methods

Analytic structured questionnaire, self-administered and anonymously
answered by 185 MSM in México. The survey included socio-demographic
variables, MSM's perceptions towards public and private dental providers, and
dental services. As well as their perception towards rapid HIV-1/2 testing in the
dental practice. In addition, the perception of stigma and discrimination
associated with sexual orientation was explored by designing a psychometric
Likert-type scale. The statistical analysis included factor analysis and non-

hierarchical cluster analysis.

Results

86.5% of the respondents expressed their willingness to take a rapid HIV-
1/2 screening test during their dental visit. Nevertheless, 91.9% of them
considered important that dental professionals must be well trained before
applying any rapid HIV-1/2 tests. Factor analysis revealed two factors:
experiences of sexual orientation stigma and discrimination in dental settings,
and feelings of concern about the attitude of the dentist and dental staff towards
sexual orientation. Based on these factors and cluster analysis, three user
profiles were identified: users who have not experienced stigma and
discrimination (90.3%); users who have not experienced stigma and
discrimination, but feel a slight concern (8.1%), and users who have experienced

some form of discrimination and feel concern (1.6%).

Conclusion
The dental practice may represent a potential location for rapid HIV-1/2

testing contributing in early HIV infection diagnosis.
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Main text

Introduccién

El virus de la inmunodeficiencia humana (VIH) sigue siendo uno de los
mas
graves problemas de salud publica en Latinoamérica y el Caribe.[140] EI Centro
Nacional para la Prevencion y el Control del VIH y el Sida en México (CENSIDA)
reporté que una de cada tres personas con VIH desconoce su estado serolégico
frente a la infeccion.[18,141] El indice de transmision de las personas con VIH
pero que aun no han sido diagnosticadas es de 6.6 transmisiones por 100

personas-afio.[142]

Con el fin de lograr las metas de salud publica 90-90-90 del Programa
Conjunto de las Naciones Unidas sobre el VIH y el Sida (ONUSIDA),[143]
México y muchos paises consideran prioritario que la prueba rapida para la
deteccion de anticuerpos VIH-1/2 (PR-VIH) se ofrezca y realice en los centros de
servicios meédicos y en las instalaciones de las organizaciones comunitarias de
la sociedad civil, a los adolescentes y adultos de 13 a 64 afios al menos una vez
alo largo de sus vidas, a los que tienen factores de riesgo (ej. usuarios de drogas
inyectables, hombres que tienen sexo con hombres, entre otros.) cada 3 a 6
meses, asi como a las mujeres embarazadas, incluyendo las que se presentan

en labor de parto y cuyo serodiagnéstico al VIH se desconozca.[144-147]

Por su parte, la declaracion de Phucket promueve la integracion de los
odontélogos en la prevencion, deteccion y atencion del VIH.[148] Sin embargo,
a pesar de que el VIH puede ser detectado mediante métodos no invasivos en el
suero, plasma, sangre total o liquido crevicular-saliva,[145] los odontélogos aun
hoy en dia debaten no solo en México sino en el resto del mundo si deberian o

no ofrecer la PR-VIH en la consulta privada y escuelas de odontologia.[149—154]

Por contraste, se han realizado algunos estudios concernientes a la
opinién de la poblacion en general para la realizacion de la PR-VIH durante la
consulta odontolégica.[152,155-159] No obstante, nada en cuanto a conocer la

opinion de los grupos considerados como de alto riesgo en la adquisicion y
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transmision del VIH; tal es el caso de los hombres que tienen sexo con hombres
(HSH), en donde las condiciones sociales generadas por el estigma y la
discriminacion asociados a la orientacion sexual (EDAOS) favorecen que éstos
incurran en conductas sexuales de riesgo, fomentando asi una mayor incidencia

en la adquisicién y propagacion del virus.[16—18,141]

Desde una perspectiva de salud publica, el EDAOS es un factor
importante que obstaculiza a los HSH la divulgacién de su orientacién sexual y
practicas sexuales a los trabajadores de la salud,[160] por ende, obstruye el
acceso a los servicios de salud y al modelo del “Continuo del diagnostico-
atencion del VIH".[161,162] La investigacion cientifica demuestra que mas del
70% de los individuos que reportan comportamientos sexuales de alto riesgo y
que nunca se han realizado un analisis de deteccion del VIH, han estado en
contacto reciente con un proveedor de servicios odontolégicos.[163] Por
consiguiente, el objetivo principal del presente estudio fue analizar la percepcion
y las actitudes de los HSH hacia la implementacion de la PR-VIH y del EDAOS

en la consulta odontoldgica.

Método
Participantes y Reclutamiento

En este estudio transversal participaron 185 HSH. Como criterios de
inclusion se tuvo en cuenta que los participantes fueran hombres mayores de 18
anos que hubieran tenido relaciones sexuales - anal u oral - con otro hombre.
Los participantes fueron reclutados mediante la técnica de muestreo por cadena
de referencia para el estudio de poblaciones de dificil acceso,[164] con la
colaboracién de las organizaciones no gubernamentales y de base comunitaria
de HSH en Monterrey, México. La recogida de datos ocurrié durante 10 semanas
de marzo a mayo del 2015 en un consultorio odontoldégico privado, de facil
acceso en el centro de la ciudad. Después de la encuesta (duracion media de 25
min) a los HSH participantes se les ofrecid como beneficio la realizacion de la
PR-VIH en saliva (OraSure Technologies, Inc., Bethlehem, PA), asi como una
exploracion y profilaxis oral de forma voluntaria, informada, consentida y gratuita,
por 2 odontdlogos capacitados, sensibilizados y certificados. No hubo pérdidas

o rechazos.
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Etica

El protocolo del estudio fue revisado y aprobado por los comités de ética
e investigacion del Tecnoldgico de Monterrey y de la Universitat Internacional de
Catalunya. Los procedimientos del estudio se realizaron con el consentimiento

por escrito de cada sujeto y de acuerdo con la Declaraciéon de Helsinki.[61]

Instrumento

Se utilizd un cuestionario auto-administrado de tipo estructurado analitico
(de pregunta cerrada y alternativas multiples) mediante la recopilacion de datos
asistida por ordenador.[165] Los temas explorados fueron: caracteristicas
sociodemograficas, percepcion hacia los prestadores y servicios odontolégicos
publicos y privados, y hacia realizar el diagnéstico del VIH-1/2 en la consulta
odontoldgica. Consulte las Tablas 2 y 3 para las preguntas de la encuesta.
Ademas, se exploré mediante el desarrollo de una escala psicométrica tipo
Likert[129] siguiendo el procedimiento recomendado por Lynn,[62] la percepcion
del EDAOS en la consulta odontoldgica. Esta escala consté con cinco
alternativas en gradiente, desde “nunca” hasta “muy a menudo”. Consulte la
Tabla 4 para los items de la escala. En todo momento se garantizé el anonimato
y la confidencialidad. No se almacend ningun registro de datos (direccion y

protocolo de internet, entre otros) en el acceso electrénico.

Andlisis estadistico

Se analizaron los datos en el programa de analisis estadistico SPSS®
version 20.0. Se realiz6 analisis factorial exploratorio para sintetizar
empiricamente las variables relacionadas con el EDAOS. La inclusion de las
variables fue condicionada por la matriz de correlaciones que convalida la
presencia de una notable correlacidén entre las mismas y garantiza la idoneidad
de la aplicacién de un analisis factorial. items sin significacion estadistica no se
incluyeron en el andlisis factorial. Se conservaron los factores cuyos valores
mostraran indices adecuados de consistencia interna mediante la estimacién del
coeficiente alfa de Cronbach.[73] El método de extraccion de los factores fue el
de los componentes principales. Se calculé la medida de adecuacién muestral
de Kaiser, Meyer y Olkin (KMO) y se realiz6 la prueba de esfericidad de Barlett

para comprobar la conveniencia de este analisis. Se realizé una rotacién por el
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método Varimax con Kaiser para facilitar la interpretacion de los resultados.
Después del andlisis factorial, se realizd un analisis de clusters no jerarquico (K-
Means Cluster) para detectar el numero 6ptimo de grupos y su composicion a
partir de la similaridad existente entre los casos. Una vez delimitados estos
grupos o clusters, se comprobdé que cada uno de los factores utilizados en la
diferenciacion de los grupos fuera estadisticamente significativo mediante el

analisis de la varianza (ANOVA).

Resultados

La muestra estudio la conformaron 185 HSH. La mediana de edad de los
encuestados fue de 34 anos (rango intercuartilico [RQ=11]). La mediana de
escolarizacion fue de 15 afios (RQ=4). En relacién a la orientacién sexual la
mayoria (86%) se defini6 como homosexual. No obstante, el 85,4% prefiere no
expresar de manera abierta su orientacion sexual. Por otra parte, solo el 76,8%
de los participantes trabajan de tiempo completo. Sin embargo,
independientemente de su situacién laboral, recibian un ingreso econémico
mensual de £15.000 MXN (1.146 USD), (Tabla 9).

Percepcion de servicios odontoldgicos

El 50,8% acudi6 a la consulta odontolégica al menos una vez al afio y el
49,2% restante asistiéo dos o mas veces en un afo. La mayoria (74,6%) asistia a
los servicios odontologicos del sector privado. El 40,5% recibia atencion
odontoldgica general, mientras el 31,9% de especialidad. Entre las razones
principales por la que los encuestados elegian un determinado odontdlogo

fueron la experiencia (30,8%) y los conocimientos (24,9%) de éste. (Tabla 10).

Percepcion a la PR-VIH en la consulta odontoldgica

La mayor parte (91,9%), consideraba que el consultorio al que acudia era
seguro, limpio y contaba con las normas de control de infeccion requeridas por
las instancias de salud publica. El 69,2% creia en la confidencialidad del
expediente odontoldgico y el 82,2% consideré que el odontdlogo se rige por la
ética profesional y por ende no discriminaria a sus usuarios, independientemente
del resultado de la PR-VIH. Ademas, el 86,5% desearia que en el consultorio o

clinica odontolégica a la que acude se le ofreciera la PR-VIH de manera
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voluntaria, mediante consejeria, consentimiento informado y firmado. Sin
embargo, el 91,9% creia que era necesario que el odontdlogo estuviese

capacitado y sensibilizado para realizar dicha prueba.

Entre los participantes el 48,1% indico que no se habia realizado una PR-
VIH (Tabla 11). Dos participantes resultaron reactivos (tasa de prevalencia de
VIH sin detectar de 1,08%). Por otra parte, el 62,2% (n=115) de los HSH
encuestados tuvo un familiar, amigo o pareja con VIH, a su vez, el 46,5% (n=86)
comentd que esta persona falleci6 a causa de alguna enfermedad o
padecimiento asociado al virus. La asociacion entre ambas variables de riesgo
relativo (RR) e intervalo de confianza del 95% (IC) de muerte por el VIH fue RR
3,9; 95% IC 2,17-7,01.

Precepcion del EDAOS en la consulta odontologica

El 90,3% sefald que nunca ha experimentado alguna situacién de
discriminacion por parte de algun odontélogo. Tampoco el odontélogo le ha
negado la atencion odontologica debido a su orientaciéon sexual (93,5%). A la
mayoria (86,9%) nunca le han dado excusas para negarle la atencién, ni
tampoco a la mayor parte (83,2%) nunca le han demorado el servicio
odontolégico por su orientacién sexual, con relacion al resto de los usuarios.
Finalmente, el 74,6% de los HSH encuestados nunca se han sentido

discriminados por la forma en la que expresan su orientacion sexual (Tabla 12).

En relacién a la evaluacion estadistica de la escala psicométrica del
EDAOQOS en la consulta odontoldgica, los 11 items mostraron indices adecuados
de consistencia interna (alfa de Cronbach de 0,938),[73] por lo que ninguno fue
eliminado. El determinante de la matriz de correlaciones tendié a cero
(|R|<0,01), el indice KMO fue 0,885 y se rechaz6 la hipétesis nula de
equivalencia de la matriz de correlaciones a una matriz identidad por la prueba
de esfericidad de Bartlett (p < 0.001). Tras rotar la matriz de componentes
factoriales por el método Varimax con Kaiser se extrajeron dos componentes, los
cuales explicaron el 73,24% de la varianza total. El primer factor estuvo
compuesto por aquellas variables relacionadas con las experiencias de estigma

y discriminacién percibidas por los usuarios en la consulta odontolégica; y el



Chapter 4. Peer Reviewed and Indexed Journal Articles 91

segundo, por aquellas relacionadas con la preocupacién de los usuarios por la

actitud del odontélogo o su personal hacia su orientacion sexual (Tabla 13).

Tras el analisis factorial se realiz6é un analisis de clusters no jerarquico. En
el primer grupo se identifico a los individuos como “usuarios que no han
experimentado estigma ni discriminaciéon en la consulta odontoldgica” (90,3%).
El segundo grupo se caracterizO por el conglomerado de individuos
denominados “usuarios que no han experimentado estigma ni discriminacion,
pero sienten una ligera preocupacion hacia la reaccion del odontélogo o su
personal al enterarse de su orientacion sexual” (8,1%). El tercer grupo se
caracteriz6 como “usuarios que han experimentado algun tipo de estigma y
discriminacion, y sienten preocupacion por la reaccion del odontélogo o su

personal al enterarse de su orientacion sexual” (1,6%) (Tabla13).

Discusién

Esta investigacion es la primera que ha evaluado en México la
receptividad del colectivo HSH para la implementacién de la PR-VIH en la
consulta odontolégica de manera voluntaria, informada y consentida. Ademas,
es la primera en desarrollar y evaluar una escala psicométrica de la percepcion
del estigma y la discriminacion asociados a la orientacion sexual en la consulta
odontoldgica. Al igual que en otras investigaciones,[149-152,154,159] nuestros
resultados sugieren que la consulta odontolégica podria ser una ubicacion
potencial para realizar la PR-VIH y un sitio favorable para realizar el diagnostico
temprano del VIH-1/2 en una de las poblaciones clave mas afectadas por la
pandemia del VIH.[163]

Aunque la composicion sociodemografica de nuestra poblacion difiere de
estudios anteriores, la alta tasa global (n= 160, 86,5%) de aceptacién a la PR-
VIH en la consulta odontoldgica es coherente con los resultados realizados por
Durall et al. (71%),[155] Dietz et al. (73%),[159] VanDevanter et al. (74%),[156]
Greenberg et al. (80%),[157] Nassry et al. (88%)[152] y Blackstock et al.
(97%).[158] Sin embargo, a diferencia del presente estudio (n=185, 100%) solo

algunas de estas investigaciones encuestaron a los HSH sobre la PR-VIH, Durall
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et al. (n= 19, 5%),[155] Blackstock et al. (n=93, 2,6%)[158] y Dietz et al. (n=3,
12,5%).[159]

Es indispensable considerar que la mayor parte de las personas
diagnosticadas con VIH cada afio son HSH y que una tercera parte de las nuevas
infecciones se les atribuye a quienes desconocian que estaban infectados.[16—
18,141] EI 48,1% de los HSH encuestados en el presente estudio respondié que
no se habia realizado la PR-VIH, lo que significa que desconocian su diagndstico
seroldgico frente al VIH. Aunado a lo anterior, el riesgo relativo percibido (RR
3,9; 95% IC 2,17-7,01) por los encuestados en torno a la muerte por un
padecimiento asociado al VIH podrian ser los factores por los cuales la mayoria
de los HSH favorecieron la implementacién de la PR-VIH en la consulta

odontoldgica.

A diferencia del estudio de Blackstock et al.[158] quienes reportaron una
tasa de prevalencia del VIH no diagnosticada de 0,5% en poblacion general,
nuestro estudio obtuvo una prevalencia del virus sin detectar en HSH de 1,08%.
Relacionado a lo anterior, al igual que Pollack et al.,[163] encontramos que los
individuos con alto riesgo de infeccion por VIH, han estado en contacto reciente
con un proveedor de servicios odontolégicos (51% y 70% respectivamente). Por
tanto, la alta tasa de prevalencia en los HSH y su contacto frecuente con los
proveedores de servicios odontolégicos podrian ser indicativos de que la
implementacion de la PR-VIH en la consulta odontoldgica contribuiria al alcance
de las metas de salud publica 90-90-90,[18,141,143] al brindarse un servicio de
deteccion oportuna y de vinculacién al “Continuo del diagnostico-atencion del

VIH” [161,162] con énfasis en las poblaciones clave y vulnerables.

No obstante, el EDAOS es un factor importante que obstaculiza a los HSH
la divulgacion de su orientacidon sexual y practicas sexuales a los trabajadores
de la salud,[160] nuestros resultados mostraron una baja percepcion del mismo
en la consulta odontolégica. Lo anterior puede deberse a que medir el EDAOS
resulta complicado porque las personas son mas propensas a reconocer la
discriminacion contra los colectivos sociales, que a reconocer la discriminacion

contra ellos mismos como individuos.[166] Asimismo, puede existir un sub-
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registro del EDAOS debido a la «homonegatividad internalizada», en donde el
individuo se auto-vigila para no realizar ninguna accién que pueda evidenciar su

orientacién sexual.[167]

Orientaciones Futuras: Implicaciones y retos de la intervencion

Antes de la implementacion de la PR-VIH en el ambito odontoldgico,
deben resolverse importantes cuestiones éticas, legales y econdmicas.
Igualmente, se debe realizar un énfasis educativo dentro del plan de estudios de
las escuelas de odontologia con el fin de ampliar la cobertura, promover e
incorporar la aplicacion de la PR-VIH en la consulta odontolégica. A su vez,
deben fomentarse programas de capacitacion, sensibilizacién y certificacion en
los conocimientos cientificos detras del VIH, la consejeria e implementacion de
la PR-VIH, asi como en estudios de género, diversidad sexual y derechos
humanos, para asegurar que todos los usuarios reciban un trato digno y

equitativo en la consulta odontolégica.

De igual forma, existe una serie de cuestiones logisticas relacionadas con
la implementacion de la deteccion rapida del VIH, en las que se incluyen: la
obtencion de resultados reactivos de la prueba; la necesidad de consejeria
profesional y los protocolos de confirmacion, vinculacién y retencién de los casos
reactivos a los servicios de salud en coordinacion con las autoridades locales; el
suministro de insumos de prevencion e informacion focalizada del VIH; y la

confidencialidad de los resultados de la PR-VIH y del expediente odontoldgico.

Fortalezas y debilidades

En el presente estudio, se deben considerar las limitaciones al haberse
implementado con un tamafio modesto de muestra, o que imposibilita realizar
cualquier tipo de subandlisis y afirmaciones generales con peso estadistico
sobre la poblacion. Al disefar estudios de intervencion en poblaciones ocultas y
especificamente en HSH, hay que considerar que al ser un grupo estigmatizado
se desconoce su tamano real, que no todos se reconocen como homosexuales
o bisexuales y que no pueden ser alcanzados por las metodologias de muestreo
tradicionales. Por ende, los estudios realizados hasta el momento no permiten

un conocimiento certero de la realidad epidemioldgica de esta poblacion ni la
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estandarizacion de los resultados. Los resultados y conclusiones obtenidos
deben ser considerados como hipotéticos para otros grupos sociales, lo que
limita la capacidad de la utilizacién de la escala en la poblacion general o sacar
conclusiones sobre el impacto del EDAOS percibido en la consulta odontolégica.
Sin embargo, el presente estudio proporciona un panorama sobre las actitudes
y percepciones de una de las poblaciones de mayor riego en adquirir el VIH en

México.

Conclusion

Desde nuestro particular punto de vista, es indispensable generar
programas que incluyan la participaciéon del odontoélogo en los esfuerzos de salud
publica, mas alla de la lucha contra la caries o padecimientos de las encias, sino
también en otras enfermedades crénico-degenerativas como la respuesta global
al VIH. Sumar al odontdélogo a esta respuesta coadyuvaria en concientizar a sus
usuarios de la infeccion por VIH a través de la PR-VIH, a la vez ofreceria una
ubicacién mas para la deteccion oportuna como un primer paso esencial para
vincular a las personas al “Continuo del diagndstico-atencion del VIH”, lo que
contribuiria a la reduccion de la incidencia de nuevos casos de VIH y en un
avance importante en la salud publica. No obstante, es poco probable que dentro
de la consulta odontoldgica se ofrezca la PR-VIH a todos los usuarios. Un
enfoque especifico pareceria mas adecuado, pero la logistica de cémo esto seria
ofrecido requiere un poco de pensamiento critico para evitar practicas
discriminatorias. Por ende, se requiere realizar investigacién futura a mayor
escala para verificar los hallazgos del presente estudio y para conocer los
principales obstaculos que se anteponen a la aplicacién de la PR-VIH en la

consulta odontoldgica.
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Tables

Table 9, Article 4. Caracteristicas sociodemograficas de los participantes

Variable Mediana RQ
Edad (afios) 34 11
Escolarizacion (afios cursados) 15 4
n %
Orientacion Sexual
Homosexual 159 86
Bisexual 23 12,4
Hombres que tienen sexo con 3 1,6

hombres que no se definen como
homosexual o bisexual

Trabajo

Tiempo completo 142 76,8
Medio tiempo 26 14

No trabaja 17 9,2

Ingresos mensuales

<15.000 MXN (1.146 USD) 124 67

<30.000 MXN (2.292 USD) 43 23,3
>30.000 MXN (2.292 USD) 18 9,7

RQ: Rango intercuartilico
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Table 10, Article 4. Percepcion hacia los prestadores y servicios de salud oral

publicos y privados

Variable n %

¢ Cuantas veces al afio acudes a consulta odontolégica?

Ninguna 0

Una vez al afio 94 50,8
Dos o0 mas veces al afno 91 49,2
¢Acudes con un odontélogo(a) del sector publico o privado?

Ninguno 0

Publico 47 25,4
Privado 138 74,6
¢Acudes con un odontélogo(a) de practica general o de especialidad?

Ninguno 0

No sé 51 27,6
General 75 40,5
Especialidad 59 31.9
De las siguientes opciones marca la que mas se asemeje a la razén principal

por la que elijes a un odontélogo(a).

Conocimientos 46 249
Experiencia 57 30,8
Formalidad 10 54

Precio 27 14,6
Trato amable 15 8,1

Aspecto del consultorio 10 54

Higiene del consultorio 15 8,1

Aspecto personal del odontélogo(a) 5 2,7
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Table 11, Article 4. Percepcién hacia realizar la deteccion de anticuerpos VIH-

1/2 en la consulta odontolégica

Variable n %
¢El consultorio o clinica dental al que acudes es seguro, limpio y cuenta con las

normas de control de infeccion?

Si 170 91,9
No 15 8,1
No sé 0 0
¢ Te has realizado en alguna ocasion la prueba de VIH?

Si 96 51,9
No 87 47,0
No sé 2 1,1
¢ Te gustaria que en el consultorio o clinica dental al que acudes, te ofrezcan la

prueba rapida de deteccion de VIH de manera voluntaria, bajo consentimiento

informado y firmado?

Si 160 86,5
No 25 13,5
No sé 0 0
¢ Crees que sea importante que el odontdlogo(a) esté capacitado(a) para hacer

la prueba anti VIH?

Si 170 91,9
No 15 8,1
No sé 0 0
¢ Crees en la confidencialidad de los expedientes odontologicos?

Si 128 69,2
No 55 29,7
No sé 2 1,1
¢En general los odont6logos(as) son profesionistas de la salud que se rigen por

la ética profesional y por consiguiente te atenderan como a cualquier otro

usuario independientemente del resultado de la prueba anti VIH?

Si 152 82,2
No 33 17,8
No sé 0 0
¢Algun familiar cercano, amigo o pareja fallecié por causa de alguna

enfermedad asociada al VIH?

Si 86 46,5
No 99 53,5

VIH: Virus de Inmunodeficiencia Humana
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Table 12, Article 4. Percepcion del estigma y discriminacion asociados a la
orientacion sexual en la consulta odontolégica.

Nunca Casi De vez en A Muy a
items nunca cuando  menudo menudo
n (%) n (%) n (%) n (%) n (%)
a. ¢Has experimentado alguna situacion de 167 (90,3) 11 (6) 5(2,7) 1(0,5) 1(0,5)
discriminacion por parte de algun odontélogo(a)
por tu orientacion sexual
b. ¢Con qué frecuencia se te ha negado la atencién 173 (93,5) 8 (4,3) 0 21,1 2(@1,1)

odontolégica debido a tu orientacién sexual?

c. ¢Cuéndo has asistido a un consultorio o clinica 160 (86,9) 15 (8,1) 6 (3,2) 2(1,1)  2(1,1)
odontolégica dan o te dieron excusas para
negarte el servicio debido a tu orientacion
sexual?

d. ¢Cuéndo has asistido a un consultorio o clinica 154 (83,2) 18 (9,7) 6 (3,3) 4(2,2) 3(1,6)
odontolégica se demoran o han demorado mas
en atenderte que al resto de los usuarios?

e. ¢Cuando has asistido a un consultorio o clinica 160 (86,4) 15 (8,1) 6 (3,3) 4(2,2) 0
odontolégica realizan o han realizado murmullos,
miradas o risas sobre tu persona?

f. ¢ Cuando has asistido a un consultorio o clinica 169 (91,3) 8 (4,3) 6 (3,3) 2(1,1) 0
odontolégica opinaron negativamente sobre tu
vida y comportamientos sexuales?

g. ¢Cuando has asistido a un consultorio o clinica 168 (90,8) 9 (4,9) 8 (4,3) 0 0
odontolégica te atendieron con disgusto,
indiferencia o de manera despectiva?

h. ¢Cuéando has asistido a un consultorio o clinica 172 (92,9) 9 (4,9) 2(1,1) 2(1,1) 0
odontolégica evitaron el contacto con tu sudor o
con tu piel?

i. ¢Cuéndo has asistido a un consultorio o clinica 171 (92,4) 8 (4,3) 2(1,1) 2(1,1) 2@1,1)
odontolégica mostraron temor o inseguridad al
momento de realizarte curaciones, suturas,
aplicarte inyecciones u otros procedimientos
odontolégicos?

j-  ¢Cuando has asistido a un consultorio o clinica 172 (92,9) 6 (3,3) 0 4(22) 3(1,6)
odontolégica solicitaron que se desechen los
materiales que utilizaron contigo, argumentando
el alto riesgo que se tiene debido a tu orientacion
sexual?

k. ¢Te has sentido discriminado por la forma en la 138 (74,7) 27 (14,6) 18 (9,7) 1(0,5) 1(0,5)
que expresas tu orientacion sexual?
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Table 13, Article 4. Andlisis factorial de la percepcion del estigma y discriminacion asociados a la orientacion sexual en la consulta
odontologica

Medias y matriz de correlaciones

items Medias 1 2 3 4 5 6 7 8 9 10
a 0,266
b 0,149 0,652
c 0,277 0,759 0,579
d 0,266 0,636 0,411 0,694
e 0,266 0,748 0,468 0,655 0,704
f 0,202 0,709 0,562 0,558 0,593 0,760
g 0,191 0,747 0,544 0,584 0,569 0,801 0,847
h 0,149 0,856 0,622 0,646 0,746 0,850 0,848 0,842

i 0,223 0,804 0,656 0,542 0,611 0,790 0,801 0,787 0,894
0,234 0,635 0,518 0,446 0,435 0,49 0,550 0,501 0,633 0,746

—

k 0,309 0,192 0,164 0,203 0,137 0,206 0,287 0,228 0,192 0,202 0,190
items Matriz de componentes rotados

Factor 1. Sin experiencias personales de  Factor 2. Sin preocupacion por la Comunalidades
rechazo por parte del odontdlogo(a) o su  actitud del odontélogo(a) o su
personal personal

a 0,902 0,082 0,820

b 0,701 0,105 0,503

c 0,767 0,066 0,592

d 0,777 -0,026 0,605

e 0,873 0,097 0,772

f 0,846 0,240 0,773
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g 0,856
h 0,952
i 0,906
j 0,689
k 0,111
Auto-valores 7,101

Porcentaje de la 64,553

varianza explicada

0,168
0,087
0,130
0,154
0,982

0,954
8,677

0,762
0,915
0,839
0,499
0,977

Distancias entre los centros de los conglomerados finales

1. Usuarios que no han 2.

experimentado estigma
y discriminacion en la
consulta odontoldgica.

Conglomerado

Usuarios que no han
experimentado, pero sienten
una ligera preocupacion por
lo que el odontélogo(a) o su
personal opinen sobre su
orientacion sexual.

Usuarios que han
experimentado algun tipo de
discriminacion y sienten
preocupacion por lo que el
odontélogo(a) o su personal
opinen sobre su orientacion
sexual.

90,3% (n=167) 8,1% (n=15) 1,6% (n=3)
1 7,104 11,0612
2 7,104 4,4012
3 11,061 4,401

Método de rotacion: normalizacion Varimax con Kaiser. Medida de adecuacion muestral Kaiser-Meyer-Olkin: 0,885.

Prueba de esfericidad de Bartlett p<0,001; converge en tres iteraciones. Analisis de cluster no jerarquico (K-means Cluster).

a (p < 0,001) mediante ANOVA.
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Abstract

Objective
This study evaluates the potential of gingival crevicular fluid and serum

cytokines as HIV stage biomarkers.

Methods

Gingival crevicular fluid (GCF) and serum samples from 78 HIV-positive
adult male subjects (cases) and 39 HIV-negative male subjects (controls) from
México were examined for 17 cytokines using multiplex ELISA. Participants were
divided into five subgroups by HIV stage of infection on age-specific CD4+ T-
lymphocyte count and antiretroviral therapy (ART), and further correlated to the

cytokine levels.

Results

GCF concentrations of IL-6, IL-7, IL-10, IL-12, G-CSF, and MCP-1, as well
as serum concentrations of IL-18, IL-2 and IL-6 showed a statistically significant
difference among subgroups. We found a significant effect size correlation on
cytokines expression levels. Subjects who were not in ART showed significantly
higher levels of some of the analyzed cytokines compared to the rest. We found
that GCF IL-8 was a significant predictor of the Non-ART HIV status (p <0.05).
We observed the same result for GCF G-CSF in the ART Short-term group and
serum GM-CSF in the ART Long-term subgroup.

Conclusion

Results indicate a high variability of GCF and serum cytokines
concentrations and low frequency of their detection in different HIV/ART stages.
However, within the limits of the present study, some GCF and serum cytokine
concentrations correlate positively. Oral and periodontal innate immunity is
affected by HIV viremia and ART. GCF IL-8, G-CSF, as well as serum IL-8, MCP-
1, and GM-CSF may be useful biomarkers for the detection of disease presence

and/or its severity due to HIV infection and ART use.
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Main text

1. Introduction

Viruses and other periodontopathogens are risk factors in many oral and
systemic diseases, and human immunodeficiency virus (HIV) is not the exception.
Co-pathogenesis is characterized by numerous complex interactions between
the co-infecting pathogens and their host, inducing disruption of physical barriers,
dysregulation of immune responses and arrears to achieve immune homeostasis.
HIV targets and infects CD4+ T-cells by binding to cell surface glycoprotein CD4
and then to chemokine coreceptors CCR5 or CXCRA4. Infected HIV cells release
newly formed virions in a semi-synchronous wave pattern and are also thought
to spread them through direct contact with their neighbors via virological
synapses and by pools of free virions [41]. The oral cavity seems to be a potential
reservoir of HIV, as its RNA and DNA can be detected and quantified in the
subgingival biofilm, gingival crevicular fluid (GCF) and saliva of HIV-infected
individuals [43,168,169]. Therefore, the oral epithelial cells are susceptible to

either cell-free or cell-associated HIV infection.

The biological and clinical basis of the probable relationship between oral
chronic inflammatory disorders, such as periodontal disease and the
exacerbation of HIV viremia have received limited attention [42]. Nevertheless,
controversial data regarding the association between immunosuppression and
prevalence/severity of oral and periodontal diseases in HIV-infected individuals
had been reported [49,170].

The cytokines, chemokines, and their receptors have been receiving notable
consideration afterward the discoveries that some of them could specifically block
HIV infection and that some specific chemokine receptors were the long-sought
co-receptors which, along with CD4+ T-cell, are required for the productive entry
of HIV [171]. The intricate and complex balance of factors that regulate the HIV-
1 pathogenic process is highlighted by both the inhibition and enhancement that
cytokines, chemokines and their receptor signaling events elicit on the HIV entry

and replication processes.
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Extending our prior work, where we examined whether the levels of
interleukin (IL)-2, IL-4, IL-6, IL-8, IL-10, granulocyte-macrophage-colony-
stimulating factor (GM-CSF), interferon-gamma (IFN-y), and tumor necrosis
factor alpha (TNF-a) in GCF were altered in HIV-infected individuals with non-
periodontal disease, and whether CD4+ T-cell count, HIV viral load and
antiretroviral therapy (ART), affected those levels [56]. We decided to explore the
possible association between GCF and serum levels of IL-18, IL-2, IL-4, IL-5, IL-
6, IL-7, IL-8, IL-10, IL-12, IL-13, IL-17, GM-CSF, IFN-y, granulocyte colony-
stimulating factor (G-CSF), monocyte chemotactic protein-1  (MCP-1),
macrophage inflammatory protein-13 (MIP-1B), tumor necrosis factor alpha
(TNF-a), with CD4+ T-cell count, HIV viral load and ART, as well as their
association with HIV/ART status, in an effort to identify and quantify periodontal

and systemic risk biomarkers by objective methods and measures.

2. Material and methods
2.1 Recruitment and participants

Participants were recruited from HIV/AIDS healthcare providers, non-
governmental and community-based organizations in Monterrey, México and
adopted a non-probability and snowball sampling [164]. The research involved
202 consenting adult men who have sex with men (MSM). Eligible participants in
the cross-sectional study were those 18 years or older and who had engaged in

sex - anal or oral - with another male.

HIV-infected subjects were diagnosed in advance of the study as HIV-
positive by enzyme-linked immunosorbent assay (ELISA) and confirmed by
Western Blot [63]. All self-declared non-HIV subjects were provided with an
opportunity to undergo voluntary counseling and testing for HIV (at screening and
if enrolled, 3 months after all study samples were taken), detected by rapid HIV-

1/2 test (OraSure Technologies, Inc., Bethlehem, PA).

2.2 Ethics
The study protocol was reviewed and approved by the ethics, research

and biosafety committees at Tecnologico de Monterrey and Universitat
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Internacional de Catalunya. The study procedures were undertaken with the

written consent of each subject and according to the Declaration of Helsinki [61].

2.3 Clinical examination
2.3.1 Anamnesis

All participating patients were offered a general health survey, and
baseline electronic medical/dental records were collected. Exclusion criteria
included history or current manifestation of any systemic, autoimmune, and
infectious diseases, or other than HIV/AIDS. Likewise, diabetes, concurrent
psychiatric or psychological treatment, illicit drug use, current alcohol abuse,
chronic or intermittent usage of anti-inflammatory or antidepressant drugs,
antibiotics, chlorhexidine digluconate, previous vaccination (<4 weeks), previous
periodontal treatment (<6 months) and current use of prosthetic or orthodontic
appliances (fixed or removable), that could affect periodontal or systemic cytokine
expression. Smoking habit was recorded and not excluded due to its prevalence
among MSM with that among other men [65,66]. In like manner, obesity could not
be avoided, and body mass index (BMI) was taken into account due to obesity

prevalence among Mexican adult population [67].

2.3.2 Oral examination

All participants underwent a standardized baseline oral examination.
Gingival recession (REC), probing pocket depth (PPD), clinical attachment level
(CAL) and bleeding on probing (BOP) were measured using Florida Probe®
(Florida Probe Corporation, Gainesville, FL). Six sites were measured in all teeth
considering a fixed reference point on the occlusal surface of teeth and
cementoenamel junction, except third molars. A total number of natural teeth was
recorded. BOP was calculated as the percentage of positive sites per subject.
BOP was considered positive if bleeding was elicited within 30 seconds following
periodontal probing. Plaque index was recorded (Pl) [68]. No radiographs were
taken. Periodontitis was defined by the presence of one site with PPD 24mm and
CAL =3mm on at least 4 different teeth with or without BOP. HIV-related oral
lesions were recorded according to classified criteria EC-Clearinghouse [69], and
OHARA case definitions [48].
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2.4 Samples and laboratory tests

Prior sampling all subjects were rapid tested for the presence of anti-HBc,
HBsAg, and anti-HCV (Intec, Xiamen, China). In addition, non-fasted blood
glucose levels (BGL) were determined (LifeScan, Inc., Milpitas, CA).
Furthermore, oral fluid multiple drug screen test was used to determine drug
abuse (Branan Medical Corp., Irvine, CA). All rapid tests were performed with

appropriate counseling and referral.

2.4.1 GCF collection

Maxillary teeth including first molars, second premolars, and canines or
central incisors (three teeth per subject) were selected. Sampled teeth were free
of gingival inflammation, caries, prosthetic reconstruction and root canal therapy.
After supragingival plaque had been removed, paper strips (PerioPaper Strips,
OraFlow, Plainview, NY) were gently inserted into the crevice for 30 seconds.
GCF volume was measured and converted to microliters using Periotron 8000
and MCCONVRT V2.52 (Oraflow Inc., Amityville, NY). Paper strips with traces of
blood were discarded, and sampling was replicated from another non-sampled
site of the tooth. Six paper strips of each patient were placed in 500ul of
phosphate-buffered saline (PBS). Following 10s vortexing and 20min shaking,
the strips were removed, and the eluates were centrifuged for 5min at 5800 x g
to remove plaque and cellular elements. The supernatant was harvested and

divided into aliquots and stored at -80°C until assayed.

2.4.2 Serum and plasma samples
Samples were taken following the standard operating procedures for

serum and plasma collection for biomarker discovery and validation [70].

2.4.3 CD4+ T-cell counting
Blood samples were stained and analyzed by FACSCount (Becton
Dickinson, San Jose, CA) within 2 hours and all measures were performed in

triplicate according to manufacturer's instructions.
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2.4.4 Cytokine assay

Selection and assessment of cytokines were based accordingly to their
potential relevance as periodontal biomarkers of HIV pathology and infection
immune response in which immunological correlates remain undefined. Levels of
cytokines in serum and GCF samples from all subjects were determined using
Bioplex ProTM Human Cytokine 17-plex Assay (Bio-Rad Lab., Inc., Hercules,
CA) accordingly to manufacturer's protocol at the same time in duplicate. All
proteins were determined using Bio-Plex array reader (Luminex, Austin, TX) at
405 nm wavelength. Samples with analyte concentrations beneath the detection
limit were assigned an intermediate value between zero and the lowest
detectable level in every assay plate before log transformation. Therefore all
samples were preserved within the data set. Concentrations of cytokines were
corrected for serum and GCF volume and were defined as pg/ul, for the GCF

total amounts were expressed as pg/6 sites.

2.4.5 HIV-1 RNA assay

Plasma samples from HIV-infected individuals were analyzed using real-
time PCR by Cobas Ampliprep/Cobas TagMan HIV-1 test (Roche CAP/CTM-48
V2) on the TagMan 48 analyzer (Roche Molecular Systems, Branchburg, NJ).
This assay has a reportable range of 20 to 1.0E+7 HIV RNA copies/ml.

2.5 Statistical analysis

Data were tested for normal distribution using the Kolmogorov-Smirnov
test [74] and Levene's test. Grubbs’ test [75] was used to determine significant
outliers from the data set. Outliers were winsorized from the analysis [76], and
normality was reconfirmed with the above-mentioned normality test. Results
based on normality and outlier tests were followed by repeated measures
Multivariate Analysis of Variance (MANOVA) to test for group differences.
Differences within groups are presented as means + standard deviation (SD) for

continuous variables and as proportions for categorical variables.

Additionally, all data were analyzed with a series of follow-up ANOVA, the
homogeneity of variance assumption was tested on a series of Levene’s F-test

for all analyzed variables. Paired “t” test was used to compare the means of data
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from two related samples. A series of post-hoc Scheffé's test were performed to
examine individual mean difference comparisons (control of type | error) and

determine the exact nature of group differences.

Pearson’s correlation coefficient (PCC) and multivariate linear regression
(MLR) analyses were used to compare means of immunological parameters
among independent groups. The assumptions of independence and
homoscedasticity for MLR was checked using Durbin-Watson test [77] and
Breusch-Pagan test [78], respectively. Heteroscedasticity-consistent standard
error estimators [79] were used to correct any presence of spatial non-stationarity
(avoid type | errors) in the MLR models. All data were analyzed with SPSS®
(version 22.0), and all test were performed considering a=0.05 to indicate

statistical significance.

3. Results
3.1 Demographic and clinical findings

Based on inclusion and exclusion criteria the study sample comprised 117
voluntary MSM. Descriptive statistics were used to analyze breakdown of
subjects by the status of HIV test. 78 HIV-positive subjects (age range 22-54
years, median 35) as cases and 39 HIV-negative subjects (age range 18-49
years, median 32) as controls match in the race, sex, sexual orientation, and
sexual behavior. All 39 HIV-negative subjects were retested 3 months after all

study samples were taken and remained HIV negative.

HIV-positive subjects were grouped according to the Center for Disease
Control (CDC) classification for HIV infection [71]. Included stage, and duration
of HIV infection (calculated from HIV serodiagnosis date), use of ART, Anti-HIV
drug classes, México’s ART guideline (first, second or salvage) [72], duration of
ART, CD4+ T-cell count, and HIV RNA viral load (table 14).

The cohort was then divided into subgroups, six HIV-infected subjects
were not on antiretroviral therapy (Non-ART subgroup) at the time of the study,
and seventy-two were receiving different combinations of ART, mainly one non-

nucleoside reverse transcriptase inhibitor (NNRTI) and two nucleoside reverse
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transcriptase inhibitors (NRTIs) n= 51, 71%. Those who had been on ART <1
year (n= 8, 11%) were classified as ART-naive, those who had been taking ART
21<6 years (n= 41, 57%) were classified as short-term ART, and finally those
who had been taking ART for 26 years (n= 23, 32%) were classified as long-term
ART. Of those who had been on ART were sub-classified as first-line ART (n=
57, 79%), second-line ART (n= 13, 18%) and salvage ART subjects (n= 2, 3%),
(table 14).

3.2 Data preprocessing and normalization

After data preprocessing and pretreatment was achieved, results for
parameters based on normality and outlier tests were followed by MANOVA.
Effect was obtained, Pillais’ Trace= 2.58, F (192,000) = 2.57, p< 0.001. The
multivariate effect size was estimated at 0.645, which implies that 64% of the
variance in the canonically derived dependent variables were accounted for
stages of HIV infection. There were significant differences (p< 0.05) among
subgroups in Age, CD4+ count, HIV viral load and sites with PPD 24mm and CAL
23mm associated with the HIV/ART status. Nonetheless, Scheffé's post-
hoc analysis did not reveal any reliable differences in sites with PPD =24mm and
CAL 23mm among subgroups (table 15).
Besides, there were non-significant differences among subgroups in social
factors such as educational attainment and monthly income, and none were there
among personal behavior, and lifestyle factors like smoking habit and alcohol

consumption, and nor did in systemic and oral clinical variables (table 15).

Prevalence of oral lesions among HIV-positive subjects with and without
ART and HIV-negative subjects were rarely seen. Hyperpigmentation was the
most common oral lesion in all subgroups, followed by only one case of linear
gingival erythema in the Non-ART subgroup. Nevertheless, there were no

significant differences.

3.3 GCF and serum cytokine levels
The values of GCF IL-6, IL-7, IL-10, IL-12, G-CSF, and MCP-1 were
significantly higher in the Non-ART subgroup as compared to the control.

However, IL-10 and IL-12 did not show a significant p-value in the post-hoc. On
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the other hand, IL-1B, IL-2, and IL-6 were significantly higher in serum samples
and again, only in the Non-ART subgroup (table 16).

The PCC was used to identify relationships with at least a medium effect
size (r 20.30 or = -0.30) [172] between GCF and serum equal cytokines in all
subgroups (table 3). Furthermore, correlations were calculated between GCF and

serum cytokines concentrations and all variables in all subgroups (table 17).

Finally, significant predictors were entered into an MLR model (Yn*p = X n*
+1) B « +1*p *+ €) where the relationships between multiple dependent variables
(i.e., Ys)—measures of outcomes—and multiple predictor variables (i.e., Xs)
were assessed to determine whether, and to what extent, GCF and serum
cytokines remained significant HIV/ART status predictors. Separate models were
created for each subgroup and assumptions of independence and
homoscedasticity for MLR was checked using Durbin-Watson test and Breusch-

Pagan test, respectively.

After removal of the non-significant explanatory variables via conducting a
stepwise MLR, GCF and serum cytokines contributed to predict HIV/ART status
(table 18) and combined explained 39% of the observed variance in the Non-ART
group (R2=0.394, F=11.94, p< 0.01). The standardized coefficients showed that
in this analysis, GCF IL-8 was the most important explanatory variable.
Furthermore, GCF IL-8, IL-2, and serum MCP-1 showed a negative effect, which
means that with decreasing concentrations decreased the probability to be
classified in the Non-ART group. Per contra, any cytokine contributed to predict
the ART-naive subgroup. Moreover, the GCF G-CSF was the only explanatory
variable (35% p< 0.01) and with a negative effect in the ART short-term subgroup.
Serum GM-CSF and IL-8 were the ones that predicted the variance (11% p<0.01)
in the ART long-term subgroup.

No multicollinearity was present, and standardized residuals showed a
normal distribution in all subgroups, meeting the important assumptions of
normality and multicollinearity. However, the Breusch-Pagan post-hoc test

exposed the presence of heteroscedasticity in some models (p< 0.05),
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suggesting that the data was not being adequately explained by the statistical
models of conditional means being estimated, invalidating the significance of the
statistical tests (table 18). Thus, heteroscedasticity-consistent standard error
estimators (HCSE) [79] were used to correct the presence of spatial non-
stationarity in the Non-ART and Short-term ART subgroup MLR models. Under
the null hypothesis that all regression coefficients for self-concept in the two MLR
models were equal to zero, HCSE analysis was performed on each one. The null
hypothesis was rejected only for GCF IL-8, G-CSF, and serum MCP-1 (p< 0.05)
as predictors in the Non-ART model. Likewise, Ho was rejected for GCF G-CSF
as a predictor in the ART short-term model (table 18).

4. Discussion

GCEF is an exudate from blood vessels and periodontal tissues, it contains
many proteins derived from the blood, and it is released into the gingival crevices
or periodontal pockets [173]. In this study, we determined the concentrations of
different cytokines from GCF and serum in an endemic population as part of an
effort to identify a single biomarker or combination of cytokines which have a
potential to detect differences in HIV stages of infection based on age-specific
CD4+ count and ART compared to non-HIV-infected individuals. Up to our best
knowledge, this is the first study to report the levels and correlation of 17 GCF

and paired serum cytokines in HIV-infected and HIV-uninfected individuals.

We demonstrated that 16 of the 17 researched biomarkers in the GCF
samples could be detected using the multiplex bead immunoassay, and the levels
of 8 GCF biomarkers (IL-13, IL-4, IL-6, IL-7, IL-8, IL-13, INF-y, and MIP-1B)
correlate with pair serum biomarkers in several HIV/ART stages. In addition, GCF
biomarkers reflect systemic and oral clinical variables such as CD4+ count, ART
guideline, BMI, BGL, BOP, PPD, CAL, the number of teeth and smoking habit.
Moreover, in this study differences were observed in cytokine levels among
subjects in a particular HIV/ART stage and those with non-HIV infection. Also,
analyzed GCF and serum biomarkers discriminate between all studied groups,
and through MLR we found that a combination of cytokines (GCF IL-8 and G-
CSF, and serum IL-8, MCP-1, and GM-CSF) gave better discriminatory level in
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different HIV/ART stages. These findings correlated with those reported by other
researchers [174-176)].

Oral innate immunity mostly maintains the oral cavity health through the
innate defense mechanisms. Nevertheless, various oral infections and
malignancies may evolve when it's impaired either by local or systemic causes
[177,178]. Not to mention that it also appears to be modulated with the use of
ART [178,179]. However, with the introduction of ART, HIV oral manifestations
have become less widely seen in HIV-infected individuals [180,181]. In
accordance, the prevalence of oral lesions was rarely seen in our study, to such
a degree it was not possible to correlate GCF and serum cytokines with such

manifestations. Of interest, no oral warts were diagnosed among subjects.

Nonetheless, ART provides an inadequate immune reestablishment of the
oral epithelial cells of HIV-infected individuals, and the toxic side effects of ART
and/or HIV chronicity silence the expression of multiple proteins that in healthy
individuals, function to provide tough innate immune responses and battle cellular
stress [182]. Our and others research findings [176], suggest that HIV infection
and the use of ART may alter oral innate immunity and levels of circulating oral
cytokines. However, no significant differences were noted in the expression of IL-
4, |L-5, IL-8, IL-13, IL-17, GM-CSF, INF-y, MIP-1B, and TNF-a according to their
ART status.

HIV-infected subjects with or without ART are susceptible to comorbid
fungal, bacterial, and viral infections in the oral cavity (e.g., periodontal disease).
Oral microorganisms growth and the emergence of these or their byproducts
accompanying chronic oral inflammatory diseases have the capability to
reactivate HIV-1 from latently infected cells, showing a relationship of immature
and mature dendritic cells, macrophages or T-cells, and could be risk modifiers
for HIV-1 replication, systemic immune activation, and AIDS progression
[43,168]. Numerous cytokines are released from the above mention cells, and the
presence of a large number of cytokines, especially pro-inflammatory and
inflammatory cytokines, in the GCF have been considered as potentially useful

diagnostic or prognostic biomarkers of periodontal destruction [173]. In the
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present study GCF IL-6, IL-10, IL-13, G-CSF, and serum IL-6 correlate with PPD
24mm and CAL =23mm in HIV-infected subjects and were also statistically
significantly associated with ART status. Likewise serum IL-12, IL-17, MCP-1
correlate with PPD and CAL in HIV-uninfected subjects. Present results indicated
that HIV-infected subjects who were not on ART had a greater risk of having

periodontal pockets than those on ART.

Furthermore, medium to high positive PCC was found among GCF IL-18,
IL-4, IL-7, IL-10, IL-12, IL-13, GM-CSF, INF-y, serum TNF-a and BOP in HIV-
infected subjects who were in short and long-term ART. In like manner, there was
significant association among GCF IL-8, IL-10 and the number of teeth of HIV-
infected individuals in short-term ART, as well as GCF MIP-13, serum IL-17 and
G-CSF did the same but in the non-HIV-infected subjects. While smoking habit,
was found to influence the expression of GCF IL-1pB, IL-4, IL-6, IL-7, IL-10, IL-13,
IL-17, MCP-1, MIP-13, TNF-a and serum IL-8, IL-12, G-CSF MIP-1f in HIV-
infected subjects. Notwithstanding HIV stage, ART, and age are not self-reliant
risk factors for variations in the periodontal status of HIV-infected subjects, the
degree of periodontitis risk seems to be higher in HIV-infected than in HIV-
uninfected individuals; some studies correlate these findings with higher
prevalence of smoking and poorer oral hygiene in HIV-infected individuals, as

well as a possible effect of HIV-induced immunodeficiency [183,184].

Cytokines concentrations during acute HIV-1 infection are predictive of
HIV disease progression [185]. In the present study GCF IL-8 and G-CSF as well
as serum IL-8, MCP-1 and GM-CSF may be useful biomarkers for the detection
of disease presence and/or its severity due to HIV infection and ART use. HIV-
infected individuals have shown that IL-8 A/T genotype carriers are more
susceptible to a diversity of diseases [186]. In our study, negative correlations
were found between GCF IL-8 levels within the Non-ART subgroup and their
corresponding CD4+ count. Additionally, as in other studies [187] IL-10, G-CSF
and INF-y were each found inversely associated with the CD4+ count. Moreover,
our results have shown serum GM-CSF inversely associated with ART guideline
in the long-term ART subgroup. Nevertheless, lower or unaffected levels of GM-

CSF in serum profiles of HIV-suppressed subjects have been reported [188,189].
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The impact of ART-induced HIV suppression on oral and systemic levels
of serological molecular biomarkers of inflammation and immune activation still
remains unclear. Therefore, data reported in this research should be interpreted
with discretion based on the limitations of the study. As a transversal design, no
causative inferences may be assumed, only association inferences. The modest
sample size in some subgroups may be partially responsible for the lack of
significance for some variables. It's also important to consider the preparation of

biological sample since GCF and serum are not equivalent.

Despite these limitations, the current study may contribute to a better
understanding of cytokine biomarkers. Omics analyses of GCF, measuring
microbial and host interactions in association with the outbreak and progression
of periodontal diseases, still show the potential to expand the landscape for the
discovery of diagnostic, prognostic and therapeutic markers. Future large-scale
studies need to be done to verify findings from this study and to discern into the
molecular mechanisms of how HIV and ART modify the expression of cytokines

and other systemic and oral innate immune factors in GCF and serum over time.
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Tables

Table 14, Article 5. Classification of HIV-infected Subjects on Infection Stage on age-specific CD4+ T-lymphocyte count and ART
on date Base

Parameters Infection stage based on age-specific CD4+ T-lymphocyte count (n = 78)
Years of _ _ - >5 yrs (mean 8.64 yrs [SD
infection <1 yr (mean 0.84 yr [SD 0.15] n = 14) 1-5 yrs (mean 2.43 yrs [SD 0.9] n = 41) 3.27] n = 23)
HIV Stage Cells/ L mean n n % CﬁES/ mean n n % 05:13/ mean n | n% | Total
1069.33 + 773.07 £
1 >1,500 / / / =1,000 113.23 3 3.8 | 2500 19576 [ 14 | 17.9 17
500- 681.65 + 200- | 340.86 +
2 750-1,499 800 1 1.3 999 127 98 17 21.8 499 52 79 7 9 25
365.31+ 362.19 + 161+
3 <750 97 33 13 16.7 | <500 92.05 21 26.9 | <200 26.87 2 | 26 36
ART based on date, guideline and drug class (n =72)
Study Non-ART . _ _ -
Groups (n=6) Naive ART (n = 8) Short-term ART (n = 41) Long-term ART (n = 23)
Anti-HIV
Drug A B C n|ln% A B C n | n% A B C n | n% | Total
Classes
First 7 1 / 81103 | 31 7 / 38 | 48.7 7 4 / 11 | 141 57
Second / / / / / 2 1 / 3 | 38 3 5 10 | 12.8 13
Salvage / / / / / / / / / / 1 / 1 2 | 26 2

Mean = standard deviation, n %= distribution %, ART Guideline First, second and salvage (México's ART Guideline CENSIDA), A= 2 NNRTIs (Non-

Nucleoside Reverse Transcriptase Inhibitors) + 1 NRTI (Nucleoside Reverse Transcriptase Inhibitors), B= 2 NNRTIs + Ritonavir-boosted PI (Protease

Inhibitors), C= Other antiretrovirals with minimal cross-resistance risk.
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Table 15, Article 5. Demographic and Clinical Characteristics of the Study Subjects

Studv droups Non-ART ART Naive Short-term ART Long-term ART | Non-HIV subjects | MANOVA Post
y group (n =6) (n=8) (n=41) (n = 23) (n = 39) p hoc

Age 30.33 + 6.56 28.38 + 5.95 35.37 + 8.07 40.65 + 6.37 32.10 £ 6.98 0.0001 | 0.001

Educational

attainmont 14.33 £2.08 15.33 £3.26 13.97 £ 3.82 13.71+4.05 15+ 3.65 0.67

Monthly 1000.63 = 1019.65 +

oome 308,38 497 99 1002.01 £ 551.45 | 1159.87 +708.89 | 1130.57 + 708.57 0.50

HIV Stage* HIV Stage 3 HIV Stage 3 HIV Stage 2 HIV Stage 1

CD4* Range 251-491 220 - 800 136 - 1200 142 - 1200

Mean 397.83 £95.94 | 395.25+ 186.35 | 546.39 £ 239.85 | 588.30 & 285.02 0.0001 | 0.0001

HIV viral 20 - 60500 20 - 39000 20 - 3250 20 - 3300

copies Range

Mean 28735+ 20468 | 5131 + 13702 81.22 + 507.40 254.78 + 843.43 0.0001 | 0.0001

Glucose 87.50 + 8.40 90.25 £ 5.14 90.76 + 11.40 95.22 + 13.54 94.26 + 12.70 0.37

BMI ** 24.98  6.17 24.35+ 2.54 26.54 + 3.22 25.34 + 3.84 27.59 + 4.1 0.07

:"eiﬂbe’ of 2933 £1.5 28.75 + 0.88 28.05+ 1.93 27.35+2.18 1.94 + 0.11 0.11

Plague Index 1.63 + 0.46 1.61+0.48 1.55 + 0.49 1.58 + 0.37 1.56 + 0.39 0.58

BOP 10.33 + 14.37 6.38 + 6.96 4.71 £ 5.46 713+12.84 7.28 £ 13.26 0.70

PPD Range 3.46 - 4.67 3.43 - 3.69 3.31-5.41 3.39-5.34 3.27 - 4.64

Mean 3.96 + 0.55 3.52 +0.08 3.67 « 0.40 3.90 £ 0.56 3.73+0.37 0.093

CAL Range 2.66 -2.91 2.58 - 2.82 2.46 -3.01 2.55 - 2.94 2.45-3.11

Mean 2.72 £ 0.09 2.65 + 0.07 2.65 + 0.09 2.70 £ 0.11 2.68 £ 0.12 0.36

PPD /CAL 13.66 + 8.28 8 + 6.56 5.60 + 4.45 6.78 £ 6.57 8.43+7.77 0.046 0.095
n % n % n % n % n % Total (n) T(?/:a;l

Homosexual | 5 83.3 7 87.5 38 92.6 20 86.9 34 87.1 104 88.9

Bisexual 1 16.6 1 125 3 7.3 3 13 5 12.8 13 11.1

Non-smoker | 3 50 6 75 22 53.7 10 435 19 48.7 60 51.2

Smoker 3 50 2 25 19 46.3 13 56.5 20 51.3 57 48.7

AlcoholNon- | /1 467 | g 75 22 53.7 11 47.8 16 41 59 50.4

drinker
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Alcohol 2 333 2 25 19 463 12 52.2 23 59 58 496
Drinker

Mean + standard deviation, Post hoc Scheffé, Age in years, Educational attainment = Years of school completed, Monthly income in USD, CD4 cell count (cell
mm-3), HIV viral load (copies mm-3), Blood Glucose Level (mg/dL), BMI= Body Mass Index (kg/m2), Number of teeth, BOP=Bleeding On Probing, PPD=
Probing Pocket Depth (mm),CAL= Clinical Attachment Level (mm), PPD /CAL = Sites with PPD =4 mm and CAL = 3 mm, *Centers for Disease Control And
Prevention Revised Surveillance Case Definition for HIV Infection, **World Health Organization International Classification of adult underweight, overweight
and obesity according to BMI
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Table 16, Article 5. GCF and Serum Cytokine Levels, Comparison of paired, variance and differences of means, and Correlation

Coefficients by Study Groups (pg/dl)

Cytokine Study Non-ART ART Naive Short-term ART Long-term ART Non-HIV subjects ANOVA Post
groups (n =6) (n=38) (n=41) (n=23) (n =39) hoc
IL-1p GCF 61,56 +44.95¢ 58.63 £ 90.63 47,56 + 60.96 § 69,76 £ 62.02 § /.470* 66,52 £ 119.45 § .851
Serum 0,22 + .53t .00 +.00 0+.00§ 0,03+.158§ 0+.008§ .005 .009
IL-2 GCF .00 +.00 .00+.01 .01+.03 .01+.04 0,02 + .05¢ A37
Serum 1.63 £ 3.98 .00 +.00 .00 +.00 .08 +.39 0+.01¢ .001 .002
L4 GCF 0,01 +£.011 0,1+011 0,01 £.01§ .01 £.01/ .442* 0,01£.018 .361
Serum 0+ .00t 0+.00% 0+.00§ .01+.03 0+.008§ 418
IL-5 GCF .00 +.00 .00 +.00 .00 +.00 .00 +.00/ .528* .00 +.00 .092
Serum .00 +.00 .00+ .00 .00 +.00 .00 +.01 .00 +.02 .612
IL-6 GCF .09 + .12 /.855* .02 +.03 0,02 +.03 § .02 +.07 .01+£.03 .017 .024
Serum 1.25+3.05 .00 £.00 0+.00§ 25+1.17 .01+£.02 .012 .024
IL-7 GCF 14 + .18 .02 +.03 .03 +.04 0,06 +.111 /.443* 0,05+.07 § .019 .031
Serum .00 + .01 .01+.01 .02 +.08 0,01 +.01¢% 0,01 +.02 § .878
IL-8 GCF 24,26 £16.94¢ 9,15+6.118§ 15,18 + 19.36 § 1.327* 20,54 £19.318§ 15,01 + 15.6§ 371
Serum 0,01 £.01¢% 0,01+.018§ 0,01+.018§ 0,02 +.02§ 0,01 +.01§ .303
IL-10 GCF 0,11 £.071 0,04 +.02 § 0,05 +.04§ 0,06 +.04§ 0,06 .05+ 8§ .040 .068
Serum 0,01 +0.02t 0+.008§ 0+.018§ 0+.01§ 0,01+.04§ 348
IL-12 GCF 39+ .44 0,08 +.091 A1+ .18 15+ .32 A1+ .16 .049 .087
Serum 14 +.34 0+ .00t .04 + .21 .03 +.07 .08 +.25 .589
IL-13 GCF 13+.20 0,03 + .03t 0,05 +.07§ 0,06 +.10§ 0,04 +.05 § /.362* 135
Serum .00 +.00 0+ .00t 0+.00§ 0+.00§ 0+.01§ 383
IL-17 GCF 0,63 +.291 0,30 + .26§ 0,36 +.30§ 0,53 + .39§ 45+ .40 187
Serum 0,09 +.21¢% 0+.00§ 0+.02§ 0,08 +.34 § A9+ .91 .661
G-CSF GCF 26.80 +£29.15 7,62+5.638§ 6,87+ 9.3§ 11,68+ 15.11§ 7,52+£9.94 § .005 .010
Serum .01+.02 0,01+.018§ 0,03 +.08§ 024+1.01§ 0,04 +.14 8§ 449
GM-CSF GCF 56,03 £ 25.06§ | 37,85+19.17§ 43,55+ 18.84 § 48,52 +14.47 § 45,99+ 18.8 § .356
Serum 0+.00§ 0+.00§ 0+.00 § 0,67 +£3.218§ 0+.00§ .399
INF-y GCF 3.88 £2.07 1,91 £1.741 213+1.64 8§ 2.89 + 1.86 /.416* 2,70+2.118§ 144
Serum 12.91 £31.61 0+.00% 0,02+.10§ 7.80 + 37.38 0+.00§ 227
MCP-1 GCF 1.10+1.06 .39+ .26 0,48 + .42§ 0,59+ .61 1 043+8§ .024 .042
Serum 12 +.23 14+ .19 0,16 + .17§ 0,20 + .38% 0,10+.09§ 470
MIP-1B GCF 5.15+7.62 0,82 + .24§ 2,34+ 3.871 1.352* 2.32+3.36 1.39+1.82 .094
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Serum 2.55+3.06 1,93+ .67 § 2,59 +1.97t 2.14+ .80 2.40+1.35 .761
TNF-a GCF 16+ .10 0,08+.058§ 0,08 +.07§ 10+ .07 0,09+.098§ .202
Serum 1.48 +£3.59 0+.00§ 0+.01§ .58 £2.78 0+.02§ 102

Mean + standard deviation, ANOVA indicates p value, Post hoc Scheffé, In bold numbers Pearson’s correlation, (/XX), ART (Antiretroviral Therapy), GCF
(Gingival Crevicular Fluid), IL (Interleukin), G-CSF (Granulocyte Colony-Stimulating Factor), GM-CSF (Granulocyte-Macrophage Colony-Stimulating Factor),
INF-y (Interferon-gamma), MCP-1 (monocyte chemotactic protein-1), MIP-13 (macrophage inflammatory protein-13), TNF-a (Tumor Necrosis Factor alpha), *
significant at 0.05 level (p< 0.05), Correlations coefficient =0.30 were considered medium effect size, statistically significant (p < 0.05), T Paired "t" test
significant at 0.05 level (p< 0.05), § Paired "t" test significant at 0.01 level (p< 0.01).
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Table 17, Article 5. Pearson's Correlation Coefficient test comparing the GCF and Serum Cytokines to Weighted Variables among
the Study Groups

Gingival Crevicular Fluid
Cytokine | Variables 1 2 3 4 5 Cytokine | Variables 1 2 3 4 5
BOP ,336* ART -,445*
IL-1B Smoking | -,878* -,341* GM-CSF BOP ,442*
BMI ,403* INF-y CD4+ -,345*
BOP ,380* A441* | [317* BOP 419* | [326*
Smoking -,404** Smoking | -,878*
IL-4 BGL ,845* MCP-1 B ,382*
BMI ,354* CAL - 747*
PPD/CAL ,367* MIP-18 | Teeth ,370*
IL-6 Smoking -,456** Smoking -,878*
BMI ,430% | ,345 TNF-a Smoking | -,878
BOP ,466* BMI A449* | 530**
IL-7 Smoking | -,878*
BMI 373* Serum
CD4+ -,812* IL-2 Smoking ,458*
CAL ,841* PPD/CAL - 427
IL-8 Teeth ,399* IL-6 CAL -,437
BMI ,361* IL-8 Smoking -,440*
CD4+ -,438** IL-12 PPD/CAL ,416**
PPD ,468* Smoking -,438*
PPD/CAL ,324* IL-13 ARV ,321*
IL-10 BOP ,419* CD4+ ,316*
Teeth ,376* IL-17 PPD/CAL ,343*
Smoking | -,891* Teeth ,392*
BMI A47* | 423** BMI ,355*
BOP ,448* Teeth ,390*
IL-12 BMI ,359* G-CSF Smoking -,451*
PPD/CAL 791* PPD/CAL -,334*
IL-13 BOP ,439* MCP-1 PPD -,358*
Smoking | -,878* BOP -,329*
BOP ,370* MIP-18 | Smoking ,878*
IL-17 Smoking -,397* | ,372* TNF-a BOP ,381*
BMI ,342*
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CD4+ -,373*
G-CSF | PPD/CAL 737" | 433"
BMI A414*

Correlations coefficient 20.30 were considered medium effect size, statistically significant *(p < 0.05) and **(p < 0.01), Study groups 1 (Non-ART), 2 (ART
Naive), 3 (Short-term ART), 4 (Long-term ART) and 5 (Non-HIV), ART (Antiretroviral Therapy), BOP (Bleeding On Probing), BGL (Blood Glucose Level),
BMI= Body Mass Index (kg/m2), Teeth (Number of teeth), Bleeding On Probing, PPD= Probing Pocket Depth (mm),CAL= Clinical Attachment Level (mm),
PPD /CAL = Sites with PPD =24 mm and CAL 23 mm
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Table 18, Article 5. Statistically Significant Independent Predictors of Multivariate Linear Regression Models by Study groups of
HIV Infection and non-HIV subjects

Regression Model Predictor 2 Durbin-Watson * Breusch-Pagan 2% -
Subgroup Variable R test F ANOVA B SE test X s valuet*
Non-ART Serum IL-2 151 115 | .019 .075 0.12
GCF G-CSF .254 .008 | .002 .003 0.03
Serum MCP-1 297 261 | .082 106 | 0.01
GCFIL-2 332 1.07 | 493 621 | 0.8
GCF MIP-1B .366 .019 | .006 .015 0.21
GCFIL-8 394 003 | .001 001 | 0.04
Model Summary .394 1.12 11.94 | 0.0001 .027 | .024 96.08 0.0001 | .023 0.25
ART Naive None / / / / / / / / / /
Short-term ART GCF G-CSF .351 .347 52.47 | 0.0001 .007 | .003 28.57 0.0001 | .002 0.001
Long-term ART Serum IL-8 .075 56 | 255
Serum GM-CSF 112 .054 | .025
Model Summary 112 0 4.73 0.004 1.34 | .513 7.04 0.07 / /
Non-HIV None / / / / / / / / / /

ART (Antiretroviral therapy), HIV (Human Immunodeficiency Virus), GCF (Gingival Crevicular Fluid), G-CSF (Granulocyte Colony-Stimulating Factor), GM-
CSF (Granulocyte-Macrophage Colony-Stimulating Factor), MCP-1 (monocyte chemotactic protein-1), MIP-13 (macrophage inflammatory protein-18), R2

(Coefficient of multiple determination), F (Statistically expected level of heterozygosity), B (Unstandardized regression coefficient), SE (Standard Error), X2
(Pearson's chi-squared test), HCSE (Heteroscedasticity-consistent Standard Error estimator), tp-value from HCSE test, * Significant at 0.05 level (p< 0.05)
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Discussion

Molecular epidemiology and biopsychosocial unique approach systems
are required to advance towards a better assessment and understanding of the
complex interactions between HIV and its human host. This is the first research
work that has evaluated in México the biopsychosocial risk factors of oral
pathologies in HIV, determining the relationship between oral-systemic health
status and antiretroviral treatment. Understanding the molecular interactions in
the microbiome-virome and host’s immune system using 'molecular profiling' and
'molecular perturbation' approaches through a combination of multiomics [92], is
one of the main challenges towards discerning among the convoluted diverging
and converging signaling pathways between human oral physiological and

pathological states.

In the current study, most people living with HIV/AIDS attended a dental
office one or more times a year for oral health care, as they recognize that oral
diseases affect their overall state of health. The study of the current cohort
indicate socioeconomic and education-related determinants related to social
inequalities in HIV care [130]. This research has evaluated for the first time the
biopsychosocial receptivity of a Mexican MSM group for the implementation of
PR-HIV in the dental consultation in a voluntary, informed and consensual
manner. Also, it is the first to develop and evaluate a psychometric scale of the
perception of stigma and discrimination associated with sexual orientation and
HIV/AIDS in the dental practice. As in other investigations [149-152,154,159],
our results suggest that the dental consultation could be a potential location to
perform PR-HIV and a favorable site for the early diagnosis of HIV-1/2 in one of

the key populations most affected by the HIV pandemic [163].

MSM agreed that (i) dentists must be qualified to treat them; (ii) it is
important to inform dental professionals about one’s HIV-positive diagnosis; and

(iii) that dentists must keep their patient’s dental record information confidential.
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In the end, patients decline to disclose their HIV-positive status to dental
professionals. Stigma is a social process or personal experience which influences
all aspects in one’s life. Thus, the HIV/AIDS diagnosis is not divulged by people
suffering from the condition to avoid being excluded socially. That is what

Goffman calls “concealment” [93].

Similar to what was shown globally in other studies [131-133] with different
population groups affected by HIV/AIDS pandemic, the main reasons why MSM
do not disclose their HIV status to dentists are: (i) fear of being shunned, (ii)
inconveniences that may arise in the dentist-patient relationship, and (iii) one’s
right not to disclose their diagnosis. Also, it is essential to consider that the
majority of people diagnosed with HIV each year are MSM and that one-third of
the new infections are attributed to those who were unaware they were infected
[16-18,141].

Although our results have shown a low percentage of perceived stigma
and discrimination in dental appointments, most MSM reported (through their
answers to the questionnaire) not disclosing their HIV status to dental
professionals, irrespective of whether previous experiences of stigma and
discrimination in other situations or due to their collective social identity within a
given context. Such omission may lead to workplace hazards for dentists and
their staff, not only in the case of HIV transmission (and the provision of post-
exposure prophylaxis) but also in the case of infection with other blood-borne
pathogens, such as hepatitis B and C viruses [134,135,190]. Likewise, such
practice and attitudes jeopardize the very health of MSM, as dental professionals
will not be able to provide proper clinical care [136], and might prescribe a drug

that could enhance or antagonize antiretroviral therapy [137-139].

Unlike the study by Blackstock et al. [158], who reported an undiagnosed
HIV prevalence rate of 0.5% in the general public in a hospital-based dental clinic,
our study had an undetected prevalence of 1.08% in a higher risk HIV key
population in a private dental setting. Like Pollack et al. [163], we found that
individuals with a high risk of HIV infection have been in recent contact with dental

service provider. Therefore, the high HIV prevalence rate in MSM and their
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frequent contact with dental providers may be indicative that the implementation
of PR-HIV in the dental office would contribute to the achievement of UNAIDS
public health goals 90-90-90 to help end the aids epidemic [18,141,143], by
providing a timely detection service and a linkage to the "HIV care continuum”

[161,162] with emphasis on key and vulnerable populations.

From a biologic perspective, in this study we determined the
concentrations of different cytokines from GCF and serum in an endemic
population as part of an effort to identify a single biomarker or combination of
cytokines which may have a potential to detect differences in HIV stages of
infection based on age-specific CD4+ T-cell count and ART compared to non-
HIV-infected individuals. Up to our best knowledge, this is the first study to report
the levels and correlation of 17 GCF and paired serum cytokines in HIV-infected

and HIV-uninfected individuals.

We demonstrated that 16 of the 17 researched biomarkers in the GCF
samples could be detected using the multiplex bead immunoassay, and the levels
of 8 GCF biomarkers (IL-1p, IL-4, IL-6, IL-7, IL-8, IL-13, INF-y, and MIP-1()
correlate with pair serum biomarkers in several HIV/ART stages. Also, GCF
biomarkers reflect systemic and oral clinical variables such as CD4+ count, ART
guideline, BMI, BGL, BOP, PPD, CAL, the number of teeth and smoking habit.
Moreover, in this study differences were observed in cytokine levels among
subjects in a particular HIV/ART stage and those with non-HIV infection. Also,
analyzed GCF and serum biomarkers discriminate between all studied groups,
and through MLR we found that a combination of cytokines (GCF IL-8 and G-
CSF, and serum IL-8, MCP-1, and GM-CSF) gave better discriminatory level in
different HIV/ART stages. These findings correlated with those reported by other
researchers [174-176].

Oral innate immunity helps maintain oral health through a multitude of
innate defense mechanisms. Nevertheless, various oral infections and
malignancies may evolve when it is impaired either by local or systemic causes
[177,178]. Not to mention that it also appears to be modulated with the use of
ART [178,179]. However, with the introduction of ART, HIV oral manifestations
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have become less widely seen in HIV-infected individuals [180,181]. In
accordance, the prevalence of oral lesions was rarely seen in our study, to such
a degree it was not possible to correlate GCF and serum cytokines with such

manifestations. Of interest, no oral warts were diagnosed among subjects.

Nonetheless, ART provides an inadequate immune reestablishment of the
oral epithelial cells of HIV-infected individuals, and the toxic side effects of ART
and HIV chronicity silence the expression of multiple proteins that in healthy
individuals, function to provide tough innate immune responses and battle cellular
stress [182]. Our together with previous research findings [176], suggest that HIV
infection and the use of ART may alter oral innate immunity and levels of
circulating oral cytokines. However, no significant differences were noted in the
expression of IL-4, IL-5, IL-8, IL-13, IL-17, GM-CSF, INF-y, MIP-183, and TNF-a

according to their ART status.

HIV-infected subjects with or without ART are susceptible to comorbid
fungal, bacterial, and viral infections in the oral cavity (e.g., periodontal disease).
Oral microbial growth and the emergence of these or their byproducts
accompanying chronic oral inflammatory diseases have the capability to
reactivate HIV-1 from latently infected cells, showing a relationship of immature
and mature dendritic cells, macrophages or T-cells, and could be risk modifiers
for HIV-1 replication, systemic immune activation, and AIDS progression
[43,168]. Numerous cytokines are released from the above mentioned cells, and
the presence of a large number of cytokines, especially pro-inflammatory and
inflammatory cytokines, in the GCF have been considered as potentially useful
diagnostic or prognostic biomarkers of periodontal destruction [173]. In the
present study GCF IL-6, IL-10, IL-13, G-CSF, and serum IL-6 correlate with PPD
24mm and CAL =3mm in HIV-infected subjects and were also statistically
significantly associated with ART status. Likewise, serum IL-12, IL-17, MCP-1
correlate with PPD and CAL in HIV-uninfected subjects. Present results indicated
that HIV-infected subjects who were not on ART had a greater risk of having

periodontal pockets than those on ART.
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Furthermore, medium to high positive PCC was found among GCF IL-18,
IL-4, IL-7, IL-10, IL-12, IL-13, GM-CSF, INF-y, serum TNF-a and BOP in HIV-
infected subjects who were in short and long-term ART. In like manner, there was
significant association among GCF IL-8, IL-10 and the number of teeth of HIV-
infected individuals in short-term ART, as well as GCF MIP-13, serum IL-17 and
G-CSF did the same but in the non-HIV-infected subjects. While smoking habit,
was found to influence the expression of GCF IL-1B, IL-4, IL-6, IL-7, IL-10, IL-13,
IL-17, MCP-1, MIP-13, TNF-a and serum IL-8, IL-12, G-CSF MIP-1B in HIV-
infected subjects. Notwithstanding HIV stage, ART, and age are not self-reliant
risk factors for variations in the periodontal status of HIV-infected subjects, the
degree of periodontitis risk seems to be higher in HIV-infected than in HIV-
uninfected individuals; some studies correlate these findings with higher
prevalence of smoking and poorer oral hygiene in HIV-infected individuals, as

well as a possible effect of HIV-induced immunodeficiency [183,184].

Cytokines concentrations during acute HIV-1 infection are predictive of
HIV disease progression [185]. In the present study GCF IL-8 and G-CSF as well
as serum IL-8, MCP-1 and GM-CSF were found to be useful biomarkers for the
detection of disease presence and its severity due to HIV infection and ART use.
HIV-infected individuals have shown that IL-8 A/T genotype carriers are more
susceptible to a diversity of diseases [186]. In our study, negative correlations
were found between GCF IL-8 levels within the Non-ART subgroup and their
corresponding CD4+ count. Additionally, as in other studies [187] IL-10, G-CSF
and INF-y were each found inversely associated with the CD4+ T-cell count.
Moreover, our results have shown serum GM-CSF inversely associated with ART
guideline in the long-term ART subgroup. Nevertheless, lower or unaffected
levels of GM-CSF in serum profiles of HIV-suppressed subjects have been
reported [188,189].
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Conclusion

The contact hypothesis suggests that facilitating social interaction between
people living with HIV/AIDS and others (e.g., healthcare providers, friends, family,
co-workers, etc.) may help to reduce prejudice, stereotypes, and discrimination
among others via the mechanisms of increased knowledge of HIV, reduced social
anxiety regarding PLWH, and increased empathy towards PLWH [123]. As
stigma and discrimination place people at a substantial social disadvantage, it
increases their exposure to risks and limits access to protective factors,
potentially adding to their burden of disease or disability. Stigma not only
predisposes PLWH to greater HIV- and AIDS-related stigma and discrimination,
but also critically reinforces stereotyping and status loss of all them, regardless
of how they may have acquired the infection. In such manner, underestimating
the insidious power of stigma jeopardizes the success of public health programs

aimed to prevent, timely detect, and treat HIV and AIDS.

Accordingly, to the Global Report 2013 of the Joint United Nations
Program on HIV/AIDS, mostly all countries reported the existence of laws against
discrimination that protect PLWHA. In México — based on the provisions of the
first article of its federal constitution and on the first article, second paragraph,
section Il of the federal law for preventing and eliminating discrimination — it is
illegal to stigmatize and deny rights that are afforded to all other citizens.
Consequently, denying oral health care to PLWHA and other patients with
infectious diseases is discrimination, as it violates the Universal Declaration of
Human Rights, such as the right to adequate health. Nonetheless, the lack of
accessible legal services leads to the frequent neglect of many HIV-related

discrimination cases.

Both realities (individuals who chose not to disclose their HIV status and
dental professionals who deny care to people with infectious diseases) do not

ensure that dental professionals or their patients avoid being exposed to HIV and
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other pathogens, as individuals living with HIV or other infectious diseases may
not be aware of being infected. For that reason, dentists and all health care
professionals are responsible for and ethically bound to seek training concerning
the treatment of HIV and other diseases in its category. They also must keep up-
to-date regarding gender studies, diversity, and human rights, to keep high
professional standards and to ensure all patients are provided dignified and
egalitarian care. From our perspective, it is essential to generate public health
programs that include the participation of dental care professionals beyond the
fight against caries or gum disease, but also actively collaborating in the
international response to the HIV/AIDS epidemic.

The current study may contribute to a better biopsychosocial
understanding of HIV/AIDS in México. Omics analyses of GCF, measuring
microbial and host interactions in association with the outbreak and progression
of periodontal diseases, still show the potential to expand the landscape for the
discovery of diagnostic, prognostic and therapeutic markers. Future large-scale
studies need to be done to verify findings from this study and to discern into the
molecular mechanisms of how HIV and ART modify the expression of cytokines
and other systemic and oral innate immune factors in GCF and serum over time.
Multiomics milieu will be transformed by the evolution of high-throughput
techniques and bioinformatics resources, facilitating novel approaches, rapid
analysis, and interpretation of large datasets. Thus, providing health care
professionals with new insights into oral health and disease, potentiating
multiomics clinical application and advancing towards the implementation of a
'precise medicine and dentistry' within the next decade. In the interim further and
better designed large-scale longitudinal studies in various populations, with the
application of nouveau multiomics sciences and technologies. The use of
biopsychosocial determinants for assessing potential targets for HIV/AIDS may
ultimately provide the means to modify epidemic and thus reduce the impact of
HIV/AIDS on human health.
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Thesis’ final research highlights

1. Stigma and discrimination place people at a substantial social
disadvantage.

2. Involvement of dental care professionals is essential in the
international response to the HIV/AIDS epidemic.

3. Proposed oral biomarkers correlated with systemic and oral clinical

variables in HIV.

4. Cytokines expression vary among subjects in a particular HIV/ART
stage.
5. HIV stage, ART, and age are not self-reliant risk factors for

periodontal breakdown.

6. IL-8, MCP-1, and GM-CSF may be useful biomarkers in HIV
infection and ART use.

7. G-CSF and INF-y were found inversely associated with the CD4+

T-cell count.






References






References

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

Slots J. Human viruses in periodontitis. Periodontol 2000 2010;53:89—
110. doi:10.1111/j.1600-0757.2009.00325.x.

Hasturk H, Kantarci A. Activation and resolution of periodontal
inflammation and its systemic impact. Periodontol 2000 2015;69:255-73.
doi:10.1111/prd.12105.

Hajishengallis G. Periodontitis: from microbial immune subversion to
systemic inflammation. Nat Rev Immunol 2015;15:30—44.
doi:10.1038/nri3785.

Dabdoub SM, Ganesan SM, Kumar PS. Comparative metagenomics
reveals taxonomically idiosyncratic yet functionally congruent
communities in periodontitis. Sci Rep 2016;6:38993.
doi:10.1038/srep38993.

Vinks A. Precision Medicine-Nobody Is Average. Clin Pharmacol Ther
2017;101:304-7. doi:10.1002/cpt.600.

Kornman KS, Duff GW. Personalized Medicine: Will Dentistry Ride the
Wave or Watch From the Beach? J Dent Res 2012;91:S8-11.
doi:10.1177/0022034512449171.

Glick M. Personalized oral health care: providing “-omic” answers to oral
health care queries. J Am Dent Assoc 2012;143:102—4.

Davis MM, Shanley TP. The Missing -Omes: Proposing Social and
Environmental Nomenclature in Precision Medicine. Clin Trans| Sci
2017;10:64-6. doi:10.1111/cts.12453.

WHO | The top 10 causes of death. WHO 2017. [Online Monograph].
Available at: http://www.who.int/mediacentre/factsheets/fs310/en/

WHO | Global AIDS Update. WHO 2016. [Online Monograph]. Available
at: http://www.who.int/hiv/pub/arv/global-aids-update-2016-pub/en/

Choi JY. HIV Stigmatization Harms Individuals and Public Health. Infect
Chemother 2014;46:139—40. doi:10.3947/ic.2014.46.2.139.

Obermeyer CM, Osborn M. The Utilization of Testing and Counseling for
HIV: A Review of the Social and Behavioral Evidence. Am J Public Health



[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

References 142

2007;97:1762—74. doi:10.2105/AJPH.2006.096263.

Nachega JB, Hislop M, Dowdy DW, Lo M, Omer SB, Regensberg L, et al.
Adherence to Highly Active Antiretroviral Therapy Assessed by Pharmacy
Claims Predicts Survival in HIV-Infected South African Adults. JAIDS J
Acquir Immune Defic Syndr 2006;43:78-84.
doi:10.1097/01.qai.0000225015.43266.46.

Odimegwu C, Adedini SA, Ononokpono DN. HIV/AIDS stigma and
utilization of voluntary counselling and testing in Nigeria. BMC Public
Health 2013;13:465. doi:10.1186/1471-2458-13-465.

Diaz RM, Ayala G, Bein E. Sexual risk as an outcome of social
oppression: data from a probability sample of Latino gay men in three
U.S. cities. Cultur Divers Ethnic Minor Psychol 2004;10:255-67.
doi:10.1037/1099-9809.10.3.255.

Geibel S, Tun W, Tapsoba P, Kellerman S. HIV vulnerability of men who
have sex with men in developing countries: Horizons studies, 2001-2008.
Public Health Rep 125:316-24.

UNAIDS. The Gap Report. [Online Monograph]. Geneva: Joint United
Nations Programme on HIV/AIDS (2014). Available from:
http://www.unaids.org/sites/default/files/en/media/unaids/contentassets/do
cuments/unaidspublication/2014/UNAIDS_Gap_report_en.pdf

Centro Nacional para la prevencion y el Control del VIH/SIDA
(CENSIDA). Reunion de Alto Nivel de Naciones Unidas sobre VIH y Sida,
Reporte técnico de la Delegacién Mexicana [Online Monograph]. 2016.
[Available at:
https://www.gob.mx/cms/uploads/attachment/file/119652/Reporte_tecnico
_HLM_2016_VF.pdf.

|zazola Licea JA, Magis Rodriguez C, Bravo Garcia E, Ortiz Mondragén
R, Rivera Reyes P, Garcia de Ledn C. [Advances and challenges for the
prevention and control of AIDS in Mexico]. Gac Med Mex
n.d.2010;146:411-22.

Gardner EM, McLees MP, Steiner JF, Del Rio C, Burman WJ. The
spectrum of engagement in HIV care and its relevance to test-and-treat
strategies for prevention of HIV infection. Clin Infect Dis 2011;52:793—
800. doi:10.1093/cid/ciq243.



[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

References 143

Layer EH, Kennedy CE, Beckham SW, Mbwambo JK, Likindikoki S, Davis
WW, et al. Multi-Level Factors Affecting Entry into and Engagement in the
HIV Continuum of Care in Iringa, Tanzania. PLoS One 2014;9:e104961.
doi:10.1371/journal.pone.0104961.

Mugavero MJ, Amico KR, Horn T, Thompson MA. The state of
engagement in HIV care in the United States: from cascade to continuum
to control. Clin Infect Dis 2013;57:1164—71. doi:10.1093/cid/cit420.
Benjamin RM. Oral health care for people living with HIV/AIDS. Public
Health Rep 2012;127 Suppl:1-2.

Soares GB, Garbin CAS, Rovida TAS, Garbin AJi. Oral health associated
with quality of life of people living with HIV/AIDS in Brazil. Health Qual Life
Outcomes 2014;12:28. doi:10.1186/1477-7525-12-28.

Metzner KJ. HIV Whole-Genome Sequencing Now: Answering Still-Open
Questions. J Clin Microbiol 2016;54:834-5. doi:10.1128/JCM.03265-15.
Korber B. Timing the Ancestor of the HIV-1 Pandemic Strains. Science
(80-) 2000;288:1789-96. doi:10.1126/science.288.5472.1789.

Keele BF, Van Heuverswyn F, Li Y, Bailes E, Takehisa J, Santiago ML, et
al. Chimpanzee reservoirs of pandemic and nonpandemic HIV-1. Science
2006;313:523-6. doi:10.1126/science.1126531.

Plantier J-C, Leoz M, Dickerson JE, De Oliveira F, Cordonnier F, Lemée
V, et al. A new human immunodeficiency virus derived from gorillas. Nat
Med 2009;15:871-2. doi:10.1038/nm.2016.

Rodgers MA, Vallari AS, Harris B, Yamaguchi J, Holzmayer V, Forberg K,
et al. Identification of rare HIV-1 Group N, HBV AE, and HTLV-3 strains in
rural South Cameroon. Virology 2017;504:141-51.
doi:10.1016/j.virol.2017.01.008.

Bush S, Tebit DM. HIV-1 Group O Origin, Evolution, Pathogenesis, and
Treatment: Unraveling the Complexity of an Outlier 25 Years Later. AIDS
Rev n.d.;17:147-58.

Delaugerre C, De Oliveira F, Lascoux-Combe C, Plantier J-C, Simon F.
HIV-1 group N: travelling beyond Cameroon. Lancet (London, England)
2011;378:1894. doi:10.1016/S0140-6736(11)61457-8.

Hemelaar J, Gouws E, Ghys PD, Osmanov S. Global and regional

distribution of HIV-1 genetic subtypes and recombinants in 2004. AIDS



[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

References 144

2006;20:13-23.

Blackard JT, Cohen DE, Mayer KH. Human Immunodeficiency Virus
Superinfection and Recombination: Current State of Knowledge and
Potential Clinical Consequences. Clin Infect Dis 2002;34:1108-14.
doi:10.1086/339547.

Pyne MT, Hackett J, Holzmayer V, Hillyard DR, Hillyard DR. Large-scale
analysis of the prevalence and geographic distribution of HIV-1 non-B
variants in the United States. J Clin Microbiol 2013;51:2662-9.
doi:10.1128/JCM.00880-13.

Kessler HH, Deuretzbacher D, Stelzl E, Daghofer E, Santner Bl, Marth E.
Determination of human immunodeficiency virus type 1 subtypes by a
rapid method useful for the routine diagnostic laboratory. Clin Diagn Lab
Immunol 2001;8:1018-20. doi:10.1128/CDLI.8.5.1018-1020.2001.
Véras NMC, Santoro MM, Gray RR, Tatem AJ, Lo Presti A, Olearo F, et
al. Molecular epidemiology of HIV type 1 CRF02_AG in Cameroon and
African patients living in Italy. AIDS Res Hum Retroviruses
2011;27:1173-82. doi:10.1089/aid.2010.0333.

Hoenigl M, Chaillon A, Kessler HH, Haas B, Stelzl E, Weninger K, et al.
Characterization of HIV Transmission in South-East Austria. PLoS One
2016;11:e0151478. doi:10.1371/journal.pone.0151478.

Rivera-Morales LG, Luna-Cruz IE, Ramos-Alfano G, Rosas-Taraco AG,
Ramos-Jiménez J, Palacios-Saucedo GDC, et al. [First case of HIV-1
subtype C infection in Mexico]. Gac Med Mex 147:424-8.

Cilliers T, Nhlapo J, Coetzer M, Orlovic D, Ketas T, Olson WC, et al. The
CCRS5 and CXCR4 Coreceptors Are Both Used by Human
Immunodeficiency Virus Type 1 Primary Isolates from Subtype C. J Virol
2003;77:4449-56. doi:10.1128/JV1.77.7.4449-4456.2003.

Perelson AS, Neumann AU, Markowitz M, Leonard JM, Ho DD. HIV-1
Dynamics in Vivo: Virion Clearance Rate, Infected Cell Life-Span, and
Viral Generation Time. Science (80- ) 1996;271:1582—-6.
doi:10.1126/science.271.5255.1582.

Ladinsky MS, Kieffer C, Olson G, Deruaz M, Vrbanac V, Tager AM, et al.
Electron tomography of HIV-1 infection in gut-associated lymphoid tissue.
PLoS Pathog 2014;10:e1003899. doi:10.1371/journal.ppat.1003899.



[42]

[43]

[44]

[49]

[46]

[47]

[48]

[49]

[50]

[51]

References 145

Gonzalez O a, Ebersole JL, Huang CB. Oral infectious diseases: a
potential risk factor for HIV virus recrudescence? Oral Dis 2009;15:313—
27.doi:10.1111/j.1601-0825.2009.01533.x.

Huang CB, Alimova Y V, Ebersole JL. HIV-1 reactivation in HIV-latently
infected dendritic cells by oral microorganisms and LPS. Cell Immunol
2011;268:105-11. doi:10.1016/j.cellimm.2011.02.003.

Coogan MM, Greenspan J, Challacombe SJ. Oral lesions in infection with
human immunodeficiency virus. Bull World Health Organ 2005;83:700-6.
doi:/S0042-96862005000900016.

Ranganathan K, Hemalatha R. Oral Lesions in HIV Infection in
Developing Countries: an Overview. Adv Dent Res 2006;19:63-8.
doi:10.1177/154407370601900113.

Doitsh G, Galloway NLK, Geng X, Yang Z, Monroe KM, Zepeda O, et al.
Cell death by pyroptosis drives CD4 T-cell depletion in HIV-1 infection.
Nature 2013;505:509-14. doi:10.1038/nature12940.

Monroe KM, Yang Z, Johnson JR, Geng X, Doitsh G, Krogan NJ, et al.
IF116 DNA Sensor Is Required for Death of Lymphoid CD4 T Cells
Abortively Infected with HIV. Science 2013;343:428-32.
doi:10.1126/science.1243640.

Shiboski CH, Patton LL, Webster-Cyriaque JY, Greenspan D, Traboulsi
RS, Ghannoum M, et al. The Oral HIV/AIDS Research Alliance: updated
case definitions of oral disease endpoints. J Oral Pathol Med
2009;38:481-8. doi:10.1111/j.1600-0714.2009.00749.x.

Mataftsi M, Skoura L, Sakellari D. HIV infection and periodontal diseases:
an overview of the post-HAART era. Oral Dis 2011;17:13-25.
doi:10.1111/j.1601-0825.2010.01727 .x.

Alpagot T, Suzara V, Bhattacharyya M. The associations between
gingival crevice fluid matrix metalloproteinase-9, tissue inhibitor of
metalloproteinase-1 and periodontitis in human immunodeficiency virus-
positive patients. J Periodontal Res 2006;41:491—-7. doi:10.1111/j.1600-
0765.2006.00887 .x.

Alpagot T, Remien J, Bhattacharyya M, Konopka K, Lundergan W,
Duzgunes N. Longitudinal evaluation of prostaglandin E2 (PGE2) and
periodontal status in HIV+ patients. Arch Oral Biol 2007;52:1102-8.



[52]

[53]

[54]

[59]

[56]

[57]

[58]

[59]

[60]

[61]

References 146

doi:10.1016/j.archoralbio.2007.04.013.

Maticic M, Poljak M, Kramar B, Tomazic J, Vidmar L, Zakotnik B, et al.
Proviral HIV-1 DNA in Gingival Crevicular Fluid of HIV-1-infected Patients
in Various Stages of HIV Disease. J Dent Res 2000;79:1496-501.
doi:10.1177/00220345000790071101.

Masur H, Michelis MA, Greene JB, Onorato |, Stouwe RA, Holzman RS,
et al. An outbreak of community-acquired Pneumocystis carinii
pneumonia: initial manifestation of cellular immune dysfunction. N Engl J
Med 1981;305:1431-8. doi:10.1056/NEJM198112103052402.

Freed EO, Mouland AJ. The cell biology of HIV-1 and other retroviruses.
Retrovirology 2006;3:77. doi:10.1186/1742-4690-3-77.

Orenstein JM, Fox C, Wahl SM. Macrophages as a source of HIV during
opportunistic infections. Science 1997;276:1857-61.

Elizondo JE, Trevifio AC, Rocha M del R, Alvarez MM. Proteomic
analysis of cytokine expression in the gingival cervical fluid in HIV/AIDS
carriers. Analytical essay. Rev Mex Periodontol 2011;2:88-96.

Baqui a a, Meiller TF, Jabra-Rizk M a, Zhang M, Kelley JI, Falkler W a.
Enhanced interleukin 1 beta, interleukin 6 and tumor necrosis factor alpha
in gingival crevicular fluid from periodontal pockets of patients infected
with human immunodeficiency virus 1. Oral Microbiol Immunol
2000;15:67-73.

Alpagot T, Font K, Lee A. Longitudinal evaluation of GCF IFN-gamma
levels and periodontal status in HIV+ patients. J Clin Periodontol
2003;30:944-8. doi:10.1034/j.1600-051X.2003.00403.x.

Sakai A, Ohshima M, Sugano N, Otsuka K, Ito K. Profiling the cytokines in
gingival crevicular fluid using a cytokine antibody array. J Periodontol
2006;77:856—64. doi:10.1902/jop.2006.050340.

Stathopoulou PG, Benakanakere MR, Galicia JC, Kinane DF. Epithelial
cell pro-inflammatory cytokine response differs across dental plaque
bacterial species. J Clin Periodontol 2010;37:24-9. doi:10.1111/j.1600-
051X.2009.01505.x.

World Medical Association Declaration of Helsinki: ethical principles for
medical research involving human subjects. JAMA 2013;310:2191-4.
doi:10.1001/jama.2013.281053.



[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

References 147

Lynn MR. Determination and quantification of content validity. Nurs Res
35:382-5.

Clinical and Laboratory Standards Institute. Criteria for laboratory testing
and diagnosis of human immunodeficiency virus infection; approved
guideline. CLSI document M53-A. Wayne, PA Clin Lab Stand Inst.
2011:1-60. Available at:
http://shopping.netsuite.com/c.1253739/site/Sample_pdf/M53A_sample.p
df.

Sanders GD, Anaya HD, Asch S, Hoang T, Golden JF, Bayoumi AM, et
al. Cost-effectiveness of strategies to improve HIV testing and receipt of
results: economic analysis of a randomized controlled trial. J Gen Intern
Med 2010;25:556—63. doi:10.1007/s11606-010-1265-5.

McKirnan DJ, Tolou-Shams M, Turner L, Dyslin K, Hope B. Elevated risk
for tobacco use among men who have sex with men is mediated by
demographic and psychosocial variables. Subst Use Misuse
2006;41:1197-208. doi:10.1080/10826080500514503.

Holloway IW, Traube DE, Rice E, Schrager SM, Palinkas LA, Richardson
J, et al. Community and Individual Factors Associated with Cigarette
Smoking Among Young Men Who Have Sex With Men. J Res Adolesc
2012;22:199-205. d0i:10.1111/j.1532-7795.2011.00774 .x.

Rtveladze K, Marsh T, Barquera S, Sanchez Romero LM, Levy D,
Melendez G, et al. Obesity prevalence in Mexico: impact on health and
economic burden. Public Health Nutr 2014;17:233-9.
doi:10.1017/S1368980013000086.

Turesky S, Gilmore ND, Glickman |. Reduced plaque formation by the
chloromethyl analogue of victamine C. J Periodontol 1970;41:41-3.
doi:10.1902/jop.1970.41.41.41.

Classification and diagnostic criteria for oral lesions in HIV infection. EC-
Clearinghouse on Oral Problems Related to HIV Infection and WHO
Collaborating Centre on Oral Manifestations of the Immunodeficiency
Virus. J Oral Pathol Med 1993;22:289-91.

Tuck MK, Chan DW, Chia D, Godwin AK, Grizzle WE, Krueger KE, et al.
Standard operating procedures for serum and plasma collection: early

detection research network consensus statement standard operating



[71]

[72]

[73]

[74]

[75]

[76]
[77]

[78]

[79]

[80]

[81]

[82]

[83]

References 148

procedure integration working group. J Proteome Res 2009;8:113-7.
doi:10.1021/pr800545q.

Revised Surveillance Case Definition for HIV Infection — United States,
2014. MMWR Recomm Rep. 2014;11;63(RR-03):1-1

Taracena R, Valenzuela M, eds. CENSIDA. Guia de manejo
antirretroviral de las personas con VIH. Sexta ed. Secretaria de Salud;
2014. Available at:
http://www.censida.salud.gob.mx/descargas/principal/Guia_ARV_2014V8
.pdf

Sheng Y, Sheng Z. Is coefficient alpha robust to non-normal data? Front
Psychol 2012;3:34. doi:10.3389/fpsyg.2012.00034.

Conover WJ. Practical Nonparametric Statistics. 3rd Ed. Wiley; 1999.
ISBN-10: 0471160687 .

Grubbs FE. Procedures for Detecting Outlying Observations in Samples.
Technometrics 1969;11.

Tukey JW. The Future of Data Analysis. Ann Math Stat 1962;33:1-67.
Durbin J, Watson GS. Testing for serial correlation in least squares
regression. |l. Biometrika. 1951;38(1-2):159-178. doi:10.2307/2332325.
Breusch T, Pagan A. A simple test for heteroscedasticity and random
coefficient variation. Econometrica. 1979;47(5):1287-1294.

Hayes AF, Cai L. Using heteroskedasticity-consistent standard error
estimators in OLS regression: an introduction and software
implementation. Behav Res Methods 2007;39:709-22.

Moelling K. What contemporary viruses tell us about evolution: a personal
view. Arch Virol 2013;158:1833—48. doi:10.1007/s00705-013-1679-6.

Ly M, Abeles SR, Boehm TK, Robles-Sikisaka R, Naidu M, Santiago-
Rodriguez T, et al. Altered Oral Viral Ecology in Association with
Periodontal Disease. MBio 2014;5:e01133-14-e01133-14.
doi:10.1128/mBi0.01133-14.

Santiago-Rodriguez TM, Naidu M, Abeles SR, Boehm TK, Ly M, Pride
DT. Transcriptome analysis of bacteriophage communities in periodontal
health and disease. BMC Genomics 2015;16:549. doi:10.1186/s12864-
015-1781-0.

Duerkop BA, Hooper L V. Resident viruses and their interactions with the



[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[99]

References 149

immune system. Nat Immunol 2013;14:654—-9. doi:10.1038/ni.2614.
Kalakonda B, Koppolu P, Baroudi K, Mishra A. Periodontal Systemic
Connections-Novel Associations-A Review of the Evidence with
Implications for Medical Practitioners. Int J Health Sci (Qassim)
2016;10:293-307.

Dumitrescu AL. Editorial: Periodontal Disease - A Public Health Problem.
Front Public Heal 2015;3:278. doi:10.3389/fpubh.2015.00278.

Petersen PE, Ogawa H. The global burden of periodontal disease:
towards integration with chronic disease prevention and control.
Periodontol 2000 2012;60:15-39. doi:10.1111/j.1600-0757.2011.00425.x.
Pérez-Chaparro PJ, Gongalves C, Figueiredo LC, Faveri M, Lobao E,
Tamashiro N, et al. Newly identified pathogens associated with
periodontitis: a systematic review. J Dent Res 2014;93:846-58.
doi:10.1177/0022034514542468.

Yost S, Duran-Pinedo AE, Teles R, Krishnan K, Frias-Lopez J. Functional
signatures of oral dysbiosis during periodontitis progression revealed by
microbial metatranscriptome analysis. Genome Med 2015;7:27.
doi:10.1186/s13073-015-0153-3.

Zhang Y, Li F, Shan T-L, Deng X, Delwart E, Feng X-P. A novel species
of torque teno mini virus (TTMV) in gingival tissue from chronic
periodontitis patients. Sci Rep 2016;6:26739. doi:10.1038/srep26739.
Meyle J, Chapple I. Molecular aspects of the pathogenesis of
periodontitis. Periodontol 2000 2015;69:7-17. doi:10.1111/prd.12104.
Cekici A, Kantarci A, Hasturk H, Van Dyke TE. Inflammatory and immune
pathways in the pathogenesis of periodontal disease. Periodontol 2000
2014;64:57-80. doi:10.1111/prd.12002.

Yao Z, Petschnigg J, Ketteler R, Stagljar I. Application guide for omics
approaches to cell signaling. Nat Chem Biol 2015;11:387-97.
doi:10.1038/nchembio.1809.

Goffman E. Notes on the Management of Spoiled Identity. New York, NY:
Prentice Hall 1963. 147 p.

Herek GM. Thinking about AIDS and stigma: a psychologist’s perspective.
J Law Med Ethics 2002;30:594—-607.

Brown L, Macintyre K, Trujillo L. Interventions to reduce HIV/AIDS stigma:



[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

References 150

what have we learned? AIDS Educ Prev 2003;15:49-69.

Berger BE, Ferrans CE, Lashley FR. Measuring stigma in people with
HIV: psychometric assessment of the HIV stigma scale. Res Nurs Health
2001;24:518-29.

Centro Nacional para la prevencion y el Control del VIH/SIDA
(CENSIDA). Vigilancia Epidemiolégica de casos de VIH/SIDA en México
Registro Nacional de Casos de SIDA Actualizacion al 30 de Junio del
2013. [Online Monograph]. México: CENSIDA (2014). Available from:
http://www.censida.salud.gob.mx/descargas/epidemiologia/RN_20_trim_2
013.pdf.

Cuadra-Hernandez SM, Zarco-Mera A, Infante-Xibillé C, Caballero-Garcia
M. La organizacion de las poblaciones clave ligadas a la transmision del
VIH: una intervencion para abatir el estigma; México, 2005-2009. Salud
Colect 2012;8:191-204. doi:10.1590/S1851-82652012000200007.

Dilorio C, McCarty F, DePadilla L, Resnicow K, Holstad MM, Yeager K, et
al. Adherence to Antiretroviral Medication Regimens: A Test of a
Psychosocial Model. AIDS Behav 2009;13:10—-22. doi:10.1007/s10461-
007-9318-4.

Halkitis PN, Perez-Figueroa RE, Carreiro T, Kingdon MJ, Kupprat SA,
Eddy J. Psychosocial burdens negatively impact HIV antiretroviral
adherence in gay, bisexual, and other men who have sex with men aged
50 and older. AIDS Care 2014;26:1426-34.
doi:10.1080/09540121.2014.921276.

Rao D, Kekwaletswe TC, Hosek S, Martinez J, Rodriguez F. Stigma and
social barriers to medication adherence with urban youth living with HIV.
AIDS Care 2007;19:28-33. doi:10.1080/09540120600652303.

Garcia de Olalla P, Knobel H, Carmona A, Guelar A, Lopez-Colomés JL,
Cayla JA. Impact of adherence and highly active antiretroviral therapy on
survival in HIV-infected patients. J Acquir Immune Defic Syndr
2002;30:105-10.

Kingori C, Reece M, Obeng S, Murray M, Shacham E, Dodge B, et al.
Impact of Internalized Stigma on HIV Prevention Behaviors Among HIV-
Infected Individuals Seeking HIV Care in Kenya. AIDS Patient Care STDS
2012;26:761-8. doi:10.1089/apc.2012.0258.



References 151

[104] Mak WWS, Cheung RYM, Law RW, Woo J, Li PCK, Chung RWY.
Examining attribution model of self-stigma on social support and
psychological well-being among people with HIV+/AIDS. Soc Sci Med
2007;64:1549-59. doi:10.1016/j.socscimed.2006.12.003.

[105] Genberg BL, Kawichai S, Chingono A, Sendah M, Chariyalertsak S,
Konda KA, et al. Assessing HIV/AIDS Stigma and Discrimination in
Developing Countries. AIDS Behav 2008;12:772—-80. doi:10.1007/s10461-
007-9340-6.

[106] Hasan MT, Nath SR, Khan NS, Akram O, Gomes TM, Rashid SF.
Internalized HIV/AIDS-related stigma in a sample of HIV-positive people
in Bangladesh. J Health Popul Nutr 2012;30:22-30.

[107] Buseh AG, Kelber ST, Hewitt JB, Stevens PE, Park CG. Perceived stigma
and life satisfaction: experiences of Urban African American men living
with HIV/AIDS. Int J Mens Health (2006) 5(1):35-51.
doi:10.3149/jmh.0501.35.

[108] Ostrom RA, Serovich JM, Lim JY, Mason TL. The role of stigma in
reasons for HIV disclosure and non-disclosure to children. AIDS Care
2006;18:60-5. doi:10.1080/09540120500161769.

[109] Riggs SA, Vosvick M, Stallings S. Attachment Style, Stigma and
Psychological Distress among HIV+ Adults. J Health Psychol
2007;12:922-36. doi:10.1177/1359105307082457.

[110] Wright K, Naar-King S, Lam P, Templin T, Frey M. Stigma Scale Revised:
Reliability and Validity of a Brief Measure of Stigma for HIV+ Youth. J
Adolesc Heal 2007;40:96—8. doi:10.1016/j.jadohealth.2006.08.001.

[111] Wiklander M, Rydstrom L-L, Ygge B-M, Navér L, Wettergren L, Eriksson
LE. Psychometric properties of a short version of the HIV stigma scale,
adapted for children with HIV infection. Health Qual Life Outcomes
2013;11:195. doi:10.1186/1477-7525-11-195.

[112] Verma S, Mythily S, Chan YH, Deslypere JP, Teo EK, Chong SA. Post-
SARS psychological morbidity and stigma among general practitioners
and traditional Chinese medicine practitioners in Singapore. Ann Acad
Med Singapore 2004;33:743-8.

[113] Franke MF, Mufioz M, Finnegan K, Zeladita J, Sebastian JL, Bayona JN,

et al. Validation and Abbreviation of an HIV Stigma Scale in an Adult



References 152

Spanish-Speaking Population in Urban Peru. AIDS Behav 2010;14:189—
99. d0i:10.1007/s10461-008-9474-1.

[114] Valdiserri RO. HIV/AIDS stigma: an impediment to public health. Am J
Public Health 2002;92:341-2.

[115] Martin-Albo J, Nufiez JL, Navarro JG, Grijalvo F. The Rosenberg Self-
Esteem Scale: translation and validation in university students. Span J
Psychol 2007;10:458-67.

[116] Alfonso Diaz L, Campo A, Eduardo Rueda G, Alfonso Barros J.
Propuesta de una version abreviada de la escala de Zung para
depresion. Colomb Med 2005;36.

[117] Moral J. Analisis factorial y su aplicacion al desarrollo de escalas. In:
Landero R, Gonzalez MT, editors. Estadistica con SPSS y metodologia
de la investigacion. Mexico: Trillas (2006). p. 387—443.

[118] Crandall CS, Coleman R. Aids-Related Stigmatization and the Disruption
of Social Relationships. J Soc Pers Relat 1992;9:163-77.
doi:10.1177/0265407592092001.

[119] Govindasamy D, Ford N, Kranzer K. Risk factors, barriers and facilitators
for linkage to antiretroviral therapy care. AIDS 2012;26:2059-67.
doi:10.1097/QAD.0b013e3283578b9b.

[120] Young SD, Bendavid E. The relationship between HIV testing, stigma,
and health service usage. AIDS Care 2010;22:373-80.
doi:10.1080/09540120903193666.

[121] Mburu G, Hodgson [, Kalibala S, Haamujompa C, Cataldo F, Lowenthal
ED, et al. Adolescent HIV disclosure in Zambia: barriers, facilitators and
outcomes. J Int AIDS Soc 2014;17:18866.

[122] Stutterheim SE, Shiripinda |, Bos AER, Pryor JB, de Bruin M, Nellen
JFJB, et al. HIV status disclosure among HIV-positive African and Afro-
Caribbean people in the Netherlands. AIDS Care 2011;23:195-205.
doi:10.1080/09540121.2010.498873.

[123] Quinn DM, Earnshaw VA. Understanding Concealable Stigmatized
Identities: The Role of Identity in Psychological, Physical, and Behavioral
Outcomes. Soc Issues Policy Rev 2011;5:160-90. doi:10.1111/j.1751-
2409.2011.01029.x.

[124] Samji H, Cescon A, Hogg RS, Modur SP, Althoff KN, Buchacz K, et al.



[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

References 153

Closing the gap: increases in life expectancy among treated HIV-positive
individuals in the United States and Canada. PLoS One 2013;8:e81355.
doi:10.1371/journal.pone.0081355.

May MT, Gompels M, Delpech V, Porter K, Orkin C, Kegg S, et al. Impact
on life expectancy of HIV-1 positive individuals of CD4+ cell count and
viral load response to antiretroviral therapy. AIDS 2014;28:1193-202.
doi:10.1097/QAD.0000000000000243.

Earnshaw VA, Chaudoir SR. From conceptualizing to measuring HIV
stigma: a review of HIV stigma mechanism measures. AIDS Behav
2009;13:1160-77. doi:10.1007/s10461-009-9593-3.

Mukolo A, Blevins M, Victor B, Vaz LME, Sidat M, Vergara A. Correlates
of social exclusion and negative labeling and devaluation of people living
with HIV/AIDS in rural settings: evidence from a General Household
Survey in Zambézia Province, Mozambique. PLoS One 2013;8:e75744.
doi:10.1371/journal.pone.0075744.

Dobalian A, Andersen RM, Stein JA, Hays RD, Cunningham WE, Marcus
M. The impact of HIV on oral health and subsequent use of dental
services. J Public Health Dent 2003;63:78—-85.

Likert R. A Technique for the Measurement of Attitudes. Arch Psychol.
1932;140:1-55.

Lodi S. Delayed HIV diagnosis and initiation of antiretroviral therapy.
AIDS 2014:1. doi:10.1097/QAD.0000000000000410.

Ramirez Amador VA, Lépez Camara V, Anaya Saavedra G, Lara Flores
N. Experiencias de pacientes con VIH/SIDA y respuestas de odontdlogos
ante el tratamiento dental en la Ciudad de México. Rev ADM
2008;65:133-40.

Levett T, Slide C, Mallick F, Lau R. Access to dental care for HIV patients:
does it matter and does discrimination exist? Int J STD AIDS
2009;20:782—4. doi:10.1258/ijsa.2009.009182.

Rungsiyanont S, Vacharotayangul P, Lam-Ubol A, Ananworanich J,
Phanuphak P, Phanuphak N. Perceived dental needs and attitudes
toward dental treatments in HIV-infected Thais. AIDS Care
2012;24:1584-90. doi:10.1080/09540121.2012.663884.

Giuliani M, Lajolo C, Sartorio A, Lacaita MG, Capodiferro S, Cauda R, et



[135]

[136]

[137]

[138]

[139]

[140]

[141]

[142]

References 154

al. Attitudes and practices of dentists treating patients infected with
human immunodeficiency virus in the era of highly active antiretroviral
therapy. Med Sci Monit 2009;15:PH49-56.

Giuliani M, Tumbarello M, Marino M, Capodiferro S, Scivetti M, Rezza G,
et al. Dental hygienists behaviour towards HIV-positive patients in highly
active antiretroviral therapy era: a pilot survey. Int J Dent Hyg
2011;9:204-10. doi:10.1111/j.1601-5037.2010.00472.x.

Leao JC, Ribeiro CMB, Carvalho A a. T, Frezzini C, Porter S. Oral
complications of HIV disease. Clinics 2009;64:459-70.
doi:10.1590/S1807-59322009000500014.

Evans-Jones JG, Cottle LE, Back DJ, Gibbons S, Beeching NJ, Carey
PB, et al. Recognition of risk for clinically significant drug interactions
among HIV-infected patients receiving antiretroviral therapy. Clin Infect
Dis 2010;50:1419-21. doi:10.1086/652149.

Holtzman C, Armon C, Tedaldi E, Chmiel JS, Buchacz K, Wood K, et al.
Polypharmacy and risk of antiretroviral drug interactions among the aging
HIV-infected population. J Gen Intern Med 2013;28:1302-10.
doi:10.1007/s11606-013-2449-6.

Greene M, Steinman MA, McNicholl IR, Valcour V. Polypharmacy, drug-
drug interactions, and potentially inappropriate medications in older adults
with human immunodeficiency virus infection. J Am Geriatr Soc
2014;62:447-53. doi:10.1111/jgs.12695.

Garcia PJ, Bayer A, Carcamo CP. The changing face of HIV in Latin
America and the Caribbean. Curr HIV/AIDS Rep 2014;11:146-57.
doi:10.1007/s11904-014-0204-1.

Centro Nacional para la prevencion y el Control del VIH/SIDA
(CENSIDA). Panorama de la respuesta nacional al VIH México [Online
Monograph]. 2015. Available at:
http://www.censida.salud.gob.mx/descargas/diamundial/Panorama_nacio
nal_de la respuesta_a la_epidemia_de VIH2015 1.pdf.

Skarbinski J, Rosenberg E, Paz-Bailey G, Hall HI, Rose CE, Viall AH, et
al. Human immunodeficiency virus transmission at each step of the care
continuum in the United States. JAMA Intern Med 2015;175:588-96.
doi:10.1001/jamainternmed.2014.8180.



[143]

[144]

[145]

[146]

[147]

[148]
[149]

[150]

[151]

[152]

References 155

90-90-90 Un ambicioso objetivo de tratamiento para contribuir al fin de la
epidemia de sida | ONUSIDA [Online Monograph]. 2014. Available at:
http://www.unaids.org/es/resources/documents/2014/90-90-90.

Centro Nacional para la prevencion y el Control del VIH/SIDA
(CENSIDA). Manual para la aplicacion de la prueba rapida [Online
Monograph]. 2006. Available at:
http://www.censida.salud.gob.mx/descargas/biblioteca/Manual_Aplicacion
_pruebas_rapidas.pdf.

Centro Nacional para la prevencion y el Control del VIH/SIDA
(CENSIDA). NORMA Oficial Mexicana NOM-010-SSA2-2010, Para la
prevencion y el control de la infeccion por Virus de la Inmunodeficiencia
Humana [Online Monograph]. 2010. Available at:
http://www.censida.salud.gob.mx/descargas/drhumanos/NOM-010-SSA2-
2010.pdf.

Branson BM, Handsfield HH, Lampe MA, Janssen RS, Taylor AW, Lyss
SB, et al. Revised recommendations for HIV testing of adults,
adolescents, and pregnant women in health-care settings. MMWR
Recomm Rep 2006;55:1-17-4.

Moyer VA. Screening for HIV: U.S. Preventive Services Task Force
Recommendation Statement. Ann Intern Med 2013;159:51-60.
doi:10.7326/0003-4819-159-1-201307020-00645.

The Phuket Declaration. Adv Dent Res 2006;19:4.

Vernillo AT, Caplan AL. Routine HIV testing in dental practice: can we
cross the Rubicon? J Dent Educ 2007;71:1534-9.

Rodriguez DCM, Barcenas DHB. VIH/SIDA y salud publica: Manual para
personal de Salud CENSIDA [Online Monograph]. 2009. Available at:
http://www.censida.salud.gob.mx/descargas/normatividad/manual_person
al_salud.pdf.

Hutchinson MK, VanDevanter N, Phelan J, Malamud D, Vernillo A,
Combellick J, et al. Feasibility of implementing rapid oral fluid HIV testing
in an urban University Dental Clinic: a qualitative study. BMC Oral Health
2012;12:11. doi:10.1186/1472-6831-12-11.

Nassry DD, Phelan JA, Ghookasian M, Barber CA, Norman RG, Lloyd

MM, et al. Patient and provider acceptance of oral HIV screening in a



References 156

dental school setting. J Dent Educ 2012;76:1150-5.

[153] Siegel K, Abel SN, Pereyra M, Liguori T, Pollack HA, Metsch LR. Rapid
HIV testing in dental practices. Am J Public Health 2012;102:625-32.
doi:10.2105/AJPH.2011.300509.

[154] Pollack HA, Pereyra M, Parish CL, Abel S, Messinger S, Singer R, et al.
Dentists’ willingness to provide expanded HIV screening in oral health
care settings: results from a nationally representative survey. Am J Public
Health 2014;104:872-80. doi:10.2105/AJPH.2013.301700.

[155] Durall PS, Enciso R, Rhee J, Mulligan R. Attitude toward rapid HIV testing
in a dental school clinic. Spec Care Dentist 35:29-36.
doi:10.1111/scd.12096.

[156] VanDevanter N, Combellick J, Hutchinson MK, Phelan J, Malamud D,
Shelley D. A Qualitative Study of Patients’ Attitudes toward HIV Testing in
the Dental Setting. Nurs Res Pract 2012;2012:1-6.
doi:10.1155/2012/803169.

[157] Greenberg BL, Kantor ML, Jiang SS, Glick M. Patients’ attitudes toward
screening for medical conditions in a dental setting. J Public Health Dent
2012;72:28-35. doi:10.1111/j.1752-7325.2011.00280.x.

[158] Blackstock OJ, King JR, Mason RD, Lee CC, Mannheimer SB. Evaluation
of a rapid HIV testing initiative in an urban, hospital-based dental clinic.
AIDS Patient Care STDS 2010;24:781-5. doi:10.1089/apc.2010.0159.

[159] Dietz CA, Ablah E, Reznik D, Robbins DK. Patients’ attitudes about rapid
oral HIV screening in an urban, free dental clinic. AIDS Patient Care
STDS 2008;22:205—-12. doi:10.1089/apc.2007.0235.

[160] Risher K, Adams D, Sithole B, Ketende S, Kennedy C, Mnisi Z, et al.
Sexual stigma and discrimination as barriers to seeking appropriate
healthcare among men who have sex with men in Swaziland. J Int AIDS
Soc 2013;16:18715.

[161] Arreola S, Santos G-M, Beck J, Sundararaj M, Wilson PA, Hebert P, et al.
Sexual stigma, criminalization, investment, and access to HIV services
among men who have sex with men worldwide. AIDS Behav
2015;19:227-34. doi:10.1007/s10461-014-0869-x.

[162] Pachankis JE, Hatzenbuehler ML, Hickson F, Weatherburn P, Berg RC,

Marcus U, et al. Hidden from health: structural stigma, sexual orientation



References 157

concealment, and HIV across 38 countries in the European MSM Internet
Survey. AIDS 2015;29:1239-46. doi:10.1097/QAD.0000000000000724.

[163] Pollack HA, Metsch LR, Abel S. Dental examinations as an untapped
opportunity to provide HIV testing for high-risk individuals. Am J Public
Health 2010;100:88-9. doi:10.2105/AJPH.2008.157230.

[164] Goodman LA. Snowball Sampling. Ann Math Stat 1961;32:148-70.

[165] De Leeuw E, Hox J, Kef S. Computer-Assisted Self-Interviewing Tailored
for Special Populations and Topics. Field Methods 2003;15:223-51.
doi:10.1177/1525822X03254714.

[166] Hoyt D’Anna L, Nguyen H-HD, Reynolds GL, Fisher DG, Janson M, Chen
C, et al. The Relationship between Sexual Minority Verbal Harassment
And Utilization of Health Services: Results from Countywide Risk
Assessment Survey (CRAS) 2004. J Gay Lesbian Soc Serv 2012;24:119—
39. doi:10.1080/10538720.2012.669696.

[167] Morandini JS, Blaszczynski A, Ross MW, Costa DSJ, Dar-Nimrod |.
Essentialist Beliefs, Sexual Identity Uncertainty, Internalized
Homonegativity and Psychological Wellbeing in Gay Men. J Couns
Psychol 2015. doi:10.1037/cou0000072.

[168] Huang CB, Alimova Y V, Strange S, Ebersole JL. Polybacterial challenge
enhances HIV reactivation in latently infected macrophages and dendritic
cells. Immunology 2011;132:401-9. doi:10.1111/j.1365-
2567.2010.03375.x.

[169] Pavan P, Pereira VT, Souza RC, Souza CO, Torres SR, Colombo APV, et
al. Levels of HIV-1 in subgingival biofilm of HIV-infected patients. J Clin
Periodontol 2014;41:1061-8. doi:10.1111/jcpe.12306.

[170] Shiboski CH, Webster-Cyriaque JY, Ghannoum M, Greenspan JS,
Dittmer D. Overview of the oral HIV/AIDS Research Alliance Program.
Adv Dent Res 2011;23:28-33. doi:10.1177/0022034511399084.

[171] Stantchev TS, Broder CC, Fauci AS, Levy JA, Haywood AM, Wimmer E,
et al. Human immunodeficiency virus type-1 and chemokines: beyond
competition for common cellular receptors. Cytokine Growth Factor Rev
2001;12:219-43. doi:10.1016/S1359-6101(00)00033-2.

[172] Cohen J. A power primer. Psychol Bull 1992;112:155-9.

[173] Barros SP, Williams R, Offenbacher S, Morelli T. Gingival crevicular fluid



References 158

as a source of biomarkers for periodontitis. Periodontol 2000 2016;70:53—
64. doi:10.1111/prd.12107.

[174] Spear GT, Alves MEAF, Cohen MH, Bremer J, Landay AL. Relationship
of HIV RNA and cytokines in saliva from HIV-infected individuals. FEMS
Immunol Med Microbiol 2005;45:129-36.
doi:10.1016/j.femsim.2005.03.002.

[175] Falasca K, Vecchiet F, Ucciferri C, Vignale F, Conti P, Pizzigallo A, et al.
Periodontitis and cytokine patterns in HIV positive patients. Eur J Med
Res 2008:163-8.

[176] Nittayananta W, Amornthatree K, Kemapunmanus M, Talungchit S,
Sriplung H. Expression of oral cytokines in HIV-infected subjects with
long-term use of antiretroviral therapy. Oral Dis 2014;20:e57-64.
doi:10.1111/0di.12135.

[177] Challacombe SJ, Naglik JR. The effects of HIV infection on oral mucosal
immunity. Adv Dent Res 2006;19:29-35.

[178] Nittayananta W, Tao R, Jiang L, Peng Y, Huang Y. Oral innate immunity
in HIV infection in HAART era. J Oral Pathol Med 2016;45:3-8.
doi:10.1111/jop.12304.

[179] Nittayananta W, Weinberg A, Malamud D, Moyes D, Webster-Cyriaque J,
Ghosh S. Innate immunity in HIV-1 infection: epithelial and non-specific
host factors of mucosal immunity- a workshop report. Oral Dis 2016;22
Suppl 1:171-80. doi:10.1111/0di.12451.

[180] Patton LL, Ramirez-Amador V, Anaya-Saavedra G, Nittayananta W,
Carrozzo M, Ranganathan K. Urban legends series: oral manifestations of
HIV infection. Oral Dis 2013;19:533-50. doi:10.1111/0di.12103.

[181] Patton L. Progress in understanding oral health and HIV/AIDS. Oral Dis
2014;20:223-5. doi:10.1111/0di.12220.

[182] Yohannes E, Ghosh SK, Jiang B, McCormick TS, Weinberg A, Hill E, et
al. Proteomic signatures of human oral epithelial cells in HIV-infected
subjects. PLoS One 2011;6:€27816. doi:10.1371/journal.pone.0027816.

[183] Aichelmann-Reidy ME, Wrigley DL, Gunsolley JC. HIV infection and bone
loss due to periodontal disease. J Periodontol 2010;81:877—-84.
doi:10.1902/jop.2010.070675.

[184] John CN, Stephen LX, Joyce Africa CW. Is human immunodeficiency



References 159

virus (HIV) stage an independent risk factor for altering the periodontal
status of HIV-positive patients? A South African study. BMC Oral Health
2013;13:69. doi:10.1186/1472-6831-13-69.

[185] Roberts L, Passmore J-AS, Williamson C, Little F, Bebell LM, Mlisana K,
et al. Plasma cytokine levels during acute HIV-1 infection predict HIV
disease progression. AIDS 2010;24:819-31.
doi:10.1097/QAD.0b013e3283367836.

[186] Dzhivhuho GA, Nangammbi TC, Samie A. Association of interleukin-8
gene polymorphisms in HIV patients with opportunistic infections in
Limpopo Province, South Africa. Genet Mol Res 2016;15.
doi:10.4238/gmr.15017466.

[187] Shebl FM, Yu K, Landgren O, Goedert JJ, Rabkin CS. Increased levels of
circulating cytokines with HIV-related immunosuppression. AIDS Res
Hum Retroviruses 2012;28:809-15. doi:10.1089/A1D.2011.0144.

[188] Li JZ, Arnold KB, Lo J, Dugast A-S, Plants J, Ribaudo HJ, et al.
Differential levels of soluble inflammatory markers by human
immunodeficiency virus controller status and demographics. Open Forum
Infect Dis 2015;2:0fu117. doi:10.1093/ofid/ofu117.

[189] Wada NI, Jacobson LP, Margolick JB, Breen EC, Macatangay B,
Penugonda S, et al. The effect of HAART-induced HIV suppression on
circulating markers of inflammation and immune activation. AIDS
2015;29:463-71. doi:10.1097/QAD.0000000000000545.

[190] Salzer HJF, Hoenigl M, Kessler HH, Stigler FL, Raggam RB, Rippel KE,
et al. Lack of risk-awareness and reporting behavior towards HIV infection
through needlestick injury among European medical students. Int J Hyg
Environ Health 2011;214:407-10. doi:10.1016/j.ijheh.2011.05.002.






Appendix A






Appendix A 163

Appendix A

Original published versions of the articles as they appear in their
respective journals (Please note article #1 and #4 are still in print you will see in
their place editors’ proof of acceptance. Also, notice that article #3 was

published in English and Spanish language, and article #4 only in Spanish).
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The scientific “OMICS’ turmoil began at
the end of the last century, leading to a
new and deeper level of complex biological
insights that completely change the way
scientist understands the molecular mecha-
nisms of the diseases. Health professionals
in the post -omics era will use thousands
of disease-associated biomarkers provided
by high-throughput technology. Thus,
clinical practice will grant the adaptation
of multiomics data to personal healthcare.

Multiomics biomedical approach resides
on wide profiling methods that haul con-
siderable amount of -omics data. “OMICS’
technologies including epigenomics,
genomics, exomics, transcriptomics, prote-
omics, metabolomics and nascent fields
such as viromics — the study of virus in
our body and how they might cause certain
conditions — coupled with bioinformatics

and biostatistics to generate and process
massive biological data. Nevertheless,
multiomics gained results and knowledge
are assessed individually rather than con-
jointly. In this manner, interactomics deals
with studying both the interactions and the
consequences of those interactions. Recent
studies of metagenomes have opened the
door to characterize the size and diversity
of the human ‘virobiota” and to identify
its associated genes (the ‘virome’), promot-
ing the emerging field of host—virobiota
interactions.

Viruses prevail on or in just about every
species and every ecological niche 1],
although viral structure differ consider-
ably among different types of viruses,
many of them can colonize the human
oral cavity as well as other microbes such
as oral bacteria [2,3]. The mouth offers a
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“Evidence suggests a
bidirectional association
with a range of oral and

240

systemic diseases.”

splendid portal to a new host. Viruses in the
oral cavity are most commonly acquired in early
childhood, from mother to infant via infected
saliva, or in adulthood transmitted by the oral—
oral, oral-genital or oral-anal route, but other
factors such as environmental, developmental,
social, behavioral or others may also play a
major role (‘exposomics’). Novel findings had
highlighted the role of the immune system in
shaping the composition of the oral virobiota
and consider how resident viruses may impact
host immunity [4]. Many viruses have ‘high’
mutation rates and constantly shift as means
of eluding the host’s immune system. Evidence
suggests a bidirectional association with a range
of oral and systemic diseases [5.6].
Leading-edge scientific research has revealed
the possible role that latent and active viral
infections have in the etiopathogenesis, pro-
gression and severity of periodontal diseases
(PDs) [2]. After dental caries, PDs are the sec-
ond most prevalent oral diseases affecting up to
90% of the worldwide population, contribut-
ing to the global burden of chronic disease and
meeting criteria as a public health problem (7).
Essentially PDs are poly-periodontopathogenic
and multifactorial infectious diseases which trig-
ger chronic inflammatory and immune responses
that lead to tissue destruction of the supporting
structures of the teeth, also known as periodont-
ium gingiva, periodontal ligament and alveolar
bone. PD is a chronic oral infection associated
with numerous oral microbial species organized
in planktonic or biofilms communities.
Specific microorganisms are believed to play
an essential role in PDs, so far their relative num-
bers and significant contribution to the initiation
and progress of the disease is still unclear [9,10].
The collection of microorganisms found in
the oral cavity has been referred to as the oral
microflora, the oral microbiota or currently as
the oral microbiome. The ultimate diversity of
the oral microbiome was estimated to be around
19,000 phylotypes. Notwithstanding, viruses
surpass microbial cells 10:1 in most environ-
ments, as far as viruses inhabit oral tissues, saliva,
gingival crevicular fluid and the subgingival and
supragingival biofilms, little is still known about
how oral viruses are spread throughout the oral
cavity and their role as constituents of the human
microbiome. However, viral sequence databases
have considerably expanded since the begin-
ning of the viromics era and particular species
are detected now and then in the oral cavity [11].

Future Virol. (2017) 12(7)

Human viruses may occur in periodontal
lesions with relatively high prevalence; common
conditions are the different herpes viruses, human
papillomaviruses, hepatitis-causing viruses and
HIV [12]. Viruses that replicate or not in the
oral tissue but that are capable of infecting and
impairing immune-mediated response, resulting
in proinflammartory signaling events or bacterio-
phages that predate upon cellular oral microbiota
rather than the human host may contribute in
shifting oral microbiome diversity and constitu-
tion, causing an increased pathogenicity of the
periodontal microbiota [23]. Viral infection of
certain cell types, upregulate cellular surface
receptors enhancing polymicrobial adhesion.
Therefore, viral coinfection with other polymicro-
bial pathogens may lead to immunomodulatory
effects that repress more than one microorganism
clearance mechanisms and therefore increasing
colonization, being a key issue in host—symbiont
evolutionary dynamics where hosts and their
symbionts speciate in parallel, by cospeciation or
through host shifts.

Periodontal viral-polymicrobial interactions
initiate various and distinct mechanisms.
For example, virus-induced alteration in epi-
thelial cells, reduced cellular functions, cell
death/decreased junctional epithelium or epi-
thelial barrier function, virus-upregulated cell-
ular surface receptors for polymicrobial adhe-
sion, virus-enhanced polymicrobial colonization,
virus-mediated inhibition of innate immune cells,
suppressed phagocytosis, impaired polymicrobial
killing, depressed leukocyte migration, antiviral
immune molecules, suppressed innate immunity,
inhibited IL-17 responses, dysregulated inflam-
mation, enhanced periodontal tissue injury
from increased inflammation (e.g., chemokines)
and increased susceptibility from induction of
anti-inflammatory cytokines. Therefore, viral-
polymicrobial interactions may explain in part
the etiopathogenesis and progression of PD [2].

Progression of PDs in the presence of virus-
induced infection is dependent on the immune
competency of the host and the local inflamma-
tory response to typical and atypical subgingival
microorganisms [13]. PDs may participate in the
wound healing process and tissue destruction
via the inflammatory process and various den-
tal plaque biofilm periodontopathogens induce
different cytokine response profiles in gingival
epithelial cells that may reflect their particu-
lar virulence or commensal status. The afore-
mentioned suggests that the inflammatory and

future science group



infectious components of PD as an oral infec-
tion might have the capacity to prompt viral
reactivation and recrudescence. Nowadays it
has become evident that cytokines have a major
relevance in immune responses to persistent viral
infections and that the functional impact of a
specific cytokine can be strikingly distinct or
even opposite in chronic versus acute contexts
of infection [13,14].

Some theories about common susceptibility,
systemic inflammation with increased circu-
lating cytokines and mediators, direct infec-
tion and cross-reactivity or molecular mimicry
between oral microbiome—virome antigens
and self-antigens try to explain periodon-
tal etiopathogenesis and disease progression.
Thus, understanding the molecular interac-
tions in the microbiome—virome and host’s
immune system using ‘molecular profiling’ and
‘molecular perturbation” approaches through a
combination of multiomics [15], is one of the
main challenges toward discerning among the
convoluted diverging and converging signal-
ing pathways between human oral physiological
and pathological states.

Oral multiomics milieu will be transformed
by the evolution of high-throughput techniques
and bioinformatics resources, facilitating novel
approaches, rapid analysis and interpretation of
large datasets. Thus, providing healthcare profes-
sionals with new insights into oral health and dis-
ease, potentiating multiomics clinical application
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and advancing toward the implementation of
a ‘precise medicine and dentistry’ within the
next decade. In the interim further and better
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more ‘precise medicine and dentistry’ accentu-
ated upon individualized periodontal prevention,
diagnosis and treatment strategies, along with
a professional practice focused on specific bio-
logical, psychological, social and environmental
contexts.
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Objectives: To assess the internal consistency and factor structure of the abridged
Spanish version of the Berger HIV Stigma Scale (HSS-21), to provide evidence for its
convergent and discriminant validity, and to describe perceived stigma in an urban
population from northeast Mexico.

Methods: Seventy-five HIV-positive men who have sex with men (MSM) were recruited.
Participants answered the Spanish versions of three Likert-type scales: HSS-21, Rob-
senberg’s self-esteem scale, and the abbreviated version of the Zung’'s Depression
Scale.

Results: HSS-21 showed high reliability and validity; its factor structure included four
components: concern with public attitudes; negative self-image; disclosure concerns;
and enacted stigma. The level of stigma was high in 27 out of 75 (36%) participants;
nevertheless, the score found in the component related to disclosure concerns indicated
high level of stigma in 68% of participants. The score of HSS-21 was positively correlated
with the score of depression and negatively correlated with the score of self-esteem.

Conclusion: Results demonstrated high reliability for the HSS-21; correlations with other
scales supported its validity. This scale demonstrated to be a practical tool for assessing
stigmma among Mexican HIV-positive MSM. High level of stigma was found only in the
factor related to disclosure concerns.

Policy implications: Identifying HIV-associated stigma through a short, reliable, and
validated instrument will allow the development of interventions that cope and manage
stigma in HIV-positive MSM. HSS-21 distinguishes between different dimensions of
stigma and will contribute to a better understanding of this phenomenon.

Keywords: HIV, AIDS, social stigma, men who have sex with men, public health, validation studies, psychometrics,
Mexico
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Introduction

As the human immunodeficiency virus (HIV) epidemic enters
in its fourth decade, it is still regarded as an important public
health issue worldwide. In turn, the social perception toward those
individuals who live with HIV and AIDS (PLWH) continues to
be a negative one. HIV’s ways of transmission, its implications
regarding the more traditional gender roles, and its association in
the social imaginary to socially marginalized groups are the cause
of stigma and discrimination in various circles (1). Stigma can be
conceptualized as a “mark” (attribute) linking an individual with
a set of undesirable characteristics (stereotypes) (2, 3). Three main
sub-types of stigma have been described: acted stigma refers to
the actual experience of acts of discrimination. Perceived stigma
refers to the fear experienced by an individual in the presence of
negative attitudes of a society toward a given attribute considered
as undesirable, for example, an ethnic group, a disease, some
personal behaviors, etc. A third sub-type is internalized stigma
(self-stigma), a term which includes the negative beliefs, opinions,
and feelings that an individual holds toward a given attribute and
toward himself/herself as a result of an internalization process of
the societies’ opinions and beliefs toward such attribute (4).

The term HIV- and AIDS-related stigma (HARS) makes refer-
ence to the negative appraisal that society as a whole give to any
person who lives, or is believed to live with HIV and AIDS. In
the psychosocial model developed by Berger et al. (5), the term
“perceived stigma” is conceptualized as the perception of PLWH
of social disqualification (incomplete social acceptance or even
rejection), denial or limitation of opportunities (e.g., housing and
employment offers, access to medical services, etc.), as well as
negative changes to their social identity as a result of their HIV
serostatus. This stigmatization process is also associated to other
factors involved in judgment formation, such as sexual orienta-
tion, diversity of sexual partners, and use of illegal substances. This
“blame the victim” attitude increases the isolation sensation and
the interiorized sense of shame by the HIV infected individual (1).

From a public health perspective, HARS is an important factor
that hinders voluntary testing for a timely diagnosis and treatment
of HIV infection (1, 6, 7). HARS is also an obstacle for individual’s
serodiagnosis disclosure to their sexual partners, thus prolonging
sexual risk behaviors and contributing to HIV transmission (6, 8);
particularly in socially stigmatized and discriminated groups such
as gay men and men who have sex with men (MSM), where social
conditions generated by HARS lead MSM to participate in sexual
risk behaviors with a higher risk of acquisition and propagation
of HIV (9, 10). Thus, it is not a surprise that worldwide gay men
and other MSM are 19 times more likely to be living with HIV
than the general population (11). The incidence of HIV among
MSM is rising in several parts of the world and Mexico is not the
exception (11-13).

Likewise, HARS can also lead PLWH to postpone the use of
medical public health services (6, 14), to a suboptimal adherence
to antiretroviral therapy (15-17), and to a poor overall health
(7, 18). Furthermore, HARS is associated with stress, anxiety,
depressive symptomatology, and a decreased quality of life (19,
20). Aforementioned, HARS and its multiple consequences have
a deep impact on the HIV epidemic development by reinforcing

existing social inequalities with serious implications in public
health policies.

Several instruments have been developed and validated to eval-
uate HARS in PLWH (5, 21-23). One of the best known is the HIV
Stigma Scale (HSS-40) developed by Berger etal. (5). This scale has
been used to assess perceived stigma among adult PLWH (24-27),
likewise it has been adapted for PLWH children (28), and as well
to assess perceived stigma of other diseases (29).

The HSS-40 scale assesses how PLWH feel in regards to four
dimensions of stigma: (a) personalized stigma (or acted stigma),
(b) individuals’ concerns related to disclose his/her own HIV
serostatus, (c) negative self-image (self-stigma), and (d) indi-
viduals’ concerns related to public attitudes toward PLWH. The
instrument has shown evidence of construct validity and high
internal consistency for a set of 40 items (0t =0.96), as well as
for its factors (0. = 0.90-0.93) (20). The HSS-40 Spanish language
translation, adaptation, and validation were done by Franke et al.
(30), who also developed a shorter version (HSS-21). Likewise,
as the complete scale version, the HHS-21 also showed evidence
of construct validity (o. = 0.84 as a total score), and an adequate-
to-high internal consistency (o = 0.68-0.80) in assessing the four
dimensions of stigma.

Since HARS not only represents one of the greatest obstacles
in preventing new HIV infections but also deeply and negatively
affects multiple aspects of HIV treatment, as well as the physical,
mental, and emotional well-being of the PLWH (31), it becomes
important to assess perceived stigma among PLWH. Considering
the lack of adapted and validated instruments for HARS assess-
ment that could improve current HIV and AIDS public health
policies in México (e.g., Healthy Border 2010/2010 initiative), this
study aims to evaluate the internal consistency, factorial structure,
convergent, and discriminant validity of the HSS-21, as well as to
describe HARS in a sample of HIV-positive MSM in Nuevo Leon
(Mexican border state with U.S. Texas state).

Materials and Methods

Participants

Research involved 185 MSM and who collaborated with non-
governmental and community-based organizations members
of Nuevo Leon’s Multisectoral STI/HIV/AIDS Response Board
(MEMUREVIH). Inclusion criteria involved only male subjects
who had had sexual experiences with other men, HIV-positive,
aged 18 years or more, and who resided in Nuevo Le6n, Mexi-
can state. Taken into account that most HIV-positive MSM do
not disclose their serological HIV status, this study adopted a
non-probability sampling and a respondent-driven sampling. The
sample consisted of 75 MSM who voluntarily declared to have an
HIV-positive serodiagnosis, and who responded to a written or an
online survey.

Recruitment

The data collection process lasted 60 days. Prior to the data col-
lection process, collaboration was requested to the different non-
governmental and community-based organizations members of
MEMUREVIH to implement the survey in their office location
and to their MSM affiliates. Four properly qualified surveyors
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visited all sites and applied the written or online surveys on
the previously agreed dates and time with the aforementioned
organizations.

Procedure

In order to guarantee information input reliability, a digital survey
database was created and submitted to a double-quality control
check. All subjects were given both verbal and written informa-
tion about the nature of the study, prior to responding to either
the written or online questionnaire. The study procedures were
undertaken according to ethical principles with the understanding
and written consent of each subject. The study protocol was
reviewed and approved by the ethics and research committee at the
Tecnologico de Monterrey. Anonymity was guaranteed through-
out the process, as well as confidentiality of both physical and
electronic data. To access the online questionnaire, respondents
accessed the survey via the website - (www.encuestas.no-ip.org),
and none of the log-in data (IP address, etc.) was stored in the elec-
tronic access. Completion of either the written or online survey
took an average of 25 min.

Instrument

The study used an analytical-type structured questionnaire
(closed-ended questions and multiple response alternatives) in
either written or online formats. The questionnaire explored
socio-demographic characteristics, perception of HARS, self-
esteem, and depression by means of the following Likert-type
scales:

HIV Stigma Scale (HSS-21)

The abridged and Spanish-adapted version of the HIV stigma
scale (HSS-21) used in this study was developed by Franke et al.
(29); it is composed of 21 positively keyed items that are evaluated
along a 4-point Likert-type scale (from 1= strongly disagree to
7 = strongly agree), and was shown to be internally consistent.
The sum of these items yields a total score, with higher scores
representing a greater degree of perception of stigma.

Rosenberg Self-Esteem Scale (RSS-10)

It is composed of 10 items rated on a 4-point Likert-type scale.
Possible scores range from 10 to 40, with higher ones indicating
greater self-esteem. Among men, scores lower than 28 indicate low
self-esteem (32).

Zung Depression Scale (ZDS-10)

Zung depression scale constituted of 20 items that involve affec-
tive, psychological, and somatic symptoms. Respondents indi-
cate the frequency with which any symptom is experienced: the
higher the score, the greater the degree of depressive symptoms.
Diaz et al. (33) developed and validated a short, Spanish-adapted
version of this scale (ZDS-10); the cut-off point to distinguish
the presence of clinically significant depressive symptoms is 22
(sensitivity = 92.3%, specificity = 71.4%).

Statistical Analysis
Two psychometric properties of the items in HSS-21 were esti-
mated: discrimination and internal consistency. Discrimination

was estimated by the ability to differentiate in a statistically
significant manner the high score group (percentile equal or
>73) and the low score group (percentile equal or <27) in the
sum score of the 21 items. A mean difference higher than two
was considered to be significant, as well as a reliable discrimi-
nant property for each one of the assessed items. The internal
consistency of the items was estimated by means of: corrected
correlation, estimation of Cronbach’s alpha excluding the item,
and communalities. It was sought that the corrected correla-
tion values were >0.30, that a non-decrease value of Cronbach’s
coefficient alpha after eliminating the item could demonstrated
a reliable internal consistency, and that the communalities val-
ues were >0.20. Consistency was interpreted as high when it
expressed a value equal or >0.70. The distribution fitting to a
normal curve was contrasted using Kolmogorov-Smirnov test
or Shapiro-Wilk test (34). All data were analyzed with SPSS®
software (version 20.0).

The dimensional structure was studied by means of exploratory
factor analysis; considering appropriate factoring characteristics:
(a) that the determinant of the correlation matrix would tend to
0 (JR] <0.01), (b) KMO> 0.6, and (c) that the null hypothesis
of equivalence of the correlation matrix to an identity matrix by
Bartlett’s sphericity test would be rejected (34). The extraction
was executed by generalized least squares (GLS) and the Pro-
max rotation method of the factor matrix, adjusting the solution
to four factors in agreement with the structure found in other
studies (5, 30).

The correlations between factors were calculated by Pear-
son’s correlation coefficient. The correlations between the HSS-21
scores and the EDZ-10 and RSS-10 scores were established by
Spearman’s rho. The significance of the score difference in the
scales ZDS-10 and RSS-10 among the respondents who expressed
or did not expressed HARS was carried out by the Mann-Whitney
U test. The effect size was calculated by Cohen’s d (34).

Results

Respondents

The 75 HIV-positive MSM respondents had an average age of 35
(SD =7.38) years old. Median time since HIV infection diagnosis
was 18 months. Average years in school was 13.93 (SD =3.73)
years. At the time of the survey 81.9% of men were working full
time, while 10.6% worked part time, and 7.4% were unemployed.
Moreover, despite of employment status, 69.2% indicated that
they received a monthly income of <15,000 MXN ($ 1.146/867.45
€). Regarding sexual orientation, 88% of participants defined
themselves as homosexual, 9.23% as bisexual, and 2.67% as het-
erosexual.

HSS-21 Descriptive Statistics

The HSS-21 mean total score was 76.28 (SD =21.522) and its
distribution was fitted to a normal curve (ZK-S=0.67, p = 0.20).
Considering the whole scale items, its mean can be transformed
into a continued value between 1 and 7 or equal to 3.63. Using the
same procedure, most items means scores were also between 2.5
and 4. However, eight items (V2, V6, V11, V12, V14, V15, and
V17) had a mean value >4 (Table 1).
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TABLE 1 | HSS-21 items’ descriptive statistics, interpretation, homoscedasticity, discrimination, and internal consistency.

Item Descriptive statistics K-S 1 Homoscedasticity Discrimination Consistency
M Mdn Mo SD Sk K z P F P MD t df P rit—i Ot j hi

V1 2.95 3 1 2.18 0.63 —1.03 029 000 2 1.67 0.20 27 —475 38 0.00 0.48 0.88 0.62
V2 4.73 5 5 184 -0.69 -0.17 030 000 3 18.10 0.00 25 —454 26.66 0.00 0.52 0.87  0.70
V3 3.85 3 3 2.23 0.16 —1.33 0.21 0.00 2 0.79 0.38 26 —3.86 38.00 0.00 0.38 0.88 0.70
V4 2.73 3 1 1.95 0.81 —-0.47 028 000 2 2.10 0.15 22 —4.41 38.00 0.00 0.36 0.88 044
V5 3.21 3 18 1.96 0.14 —1.36 025 000 2 0.05 0.82 24 —422 38.00 0.00 0.43 0.88 0.56
V6 4.07 5 5 165 —-055 —-039 033 000 8 3.63 0.06 26 —5.81 38.00 0.00 0.55 0.87 074
V7 2.52 1 1 1.83 0.83 —-0.50 032 000 2 9.62 0.00 26 —5.64 30.76 0.00 0.56 0.87  0.71
V8 2.20 1 1 1.68 1.16 0.28 0.36 0.00 1 12.10 0.00 25 —554 29.67 0.00 0.55 0.87  0.62
V9 3.53 3 5 172 -0.16 —9.98 026 0.00 2 0.21 0.65 23 —5.04 38.00 0.00 0.40 0.88 0.64
V10 1.99 1 1 1.48 1.35 0.97 039 0.00 1 20.14 0.00 23 —5.68 23.89 0.00 0.56 0.87  0.68
V11 4.44 5 5 170 -0.52 —-0.16  0.31 0.00 8 8.37 0.00 25 —5.15 32.44 0.00 0.55 0.87 073
V12 6.31 7 7 121 —1.94 445 042 000 4 3.35 0.07 05 —1.12 38.00 0.27 0.06 0.88 0.65
V13 3.00 3 1 2.00 0.67 —-0.23 023 000 2 15.31 0.00 25 —486 26.32 0.00 0.41 0.88  0.60
V14 4.44 5 5 156 —0.50 055 032 000 8 0.02 0.90 27 —6.76 38.00 0.00 0.58 0.87 059
V15 4.23 5 7 239 -—-0.28 —1.48 0.21 0.00 8 9.30 0.00 44 —-863 2559 0.00 0.68 0.87 0.76
V16 2.16 5 52 2.16 0.33 —1.12 0.21 0.00 1 6.81 0.01 27 —4.34 32.67 0.00 0.44 0.88 0.64
V17 4.84 5 7 213 -053 —-0.99 023 000 3 6.73 0.01 33 —596 2857 0.00 0.63 0.87 067
V18 3.87 3 3 2.07 0.44 —-0.95 023 000 2 8.25 0.00 22 347 31.76 0.00 0.32 0.88 0.77
V19 2.97 3 3 1.72 0.55 —-0.36 024 000 2 2.25 0.14 21 —4.58 38.00 0.00 0.38 0.88 0.74
V20 3.37 3 1 2.02 026 —-1.10 020 000 2 6.75 0.01 29 —522 2950 0.00 0.53 0.87  0.62
V21 3.03 3 3 1.82 0.64 -0.30 025 000 2 9.76 0.00 31 —6.94 27.84 0.00 0.64 0.87 073

M, mean; Mdn, median; Mo, mode; SD, standard deviation; Sk, skewness; K, kurtosis; K-S, Kolmogorov-Smirnov test; p, probability; I, interpretation; 1, totally in disagreement; 2, in
disagreement; 3, in agreement; 4, totally in agreement; MD, mean difference between the group with high scores and the group with low scores in the scale; df, degrees of freedom;
I, correlation between the item and the scale; o,_;, Cronbach’s alpha coefficient after removing the item; hi, communality.

2o,_;, Cronbach’s alpha coefficient after removing the item (significance o. > 0.70).

Discrimination, Internal Consistency, and Validity
of HSS-21 Items

HSS-21 presented a high internal consistency (o= 0.88). Items
expressed reliable internal consistency values, since deletion of
none of them increased Cronbach’s alpha coefficient. Items’ cor-
rected correlations ranged from 0.32 to 0.68 (except item V12,
whose corrected correlation was 0.06). Initial communalities var-
ied between 0.44 and 0.77, except for item V12 (MD =0.05).
Thus, with the exception of item V12, the remaining 20 items had
reliable psychometric properties (Table 1).

HSS-21 Dimensional Structure

The correlation matrix of the 21 items of the HSS-21 scale showed
adequate properties for factor extraction. Its determinant tended
to 0 (|R| < 0.01), the KMO index was >0.6 (KMO = 0.777), and
the null hypothesis of equivalence of the correlation matrix to an
identity matrix by Bartlett’s sphericity test was rejected [} (210,
N =75)=752.413, p < 0.001]. Four components were extracted,
which accounted for 60.51% of the total variance.

After rotating the factor component matrix by the Promax
method and performing the extraction by GLS, four factors were
found with a high internal consistency; they were constituted
by positive indicators and factor loadings >0.32 (Table 2). The
first factor (self-stigma, VNS) integrated by six items (V1, V4,
V7, V8, V10, and V16) related to feelings of not being as good
as others and emotion of guilt or shame (ot =0.81). The second
factor (acted stigma, VES) integrated by five items (items V13,
V18, V19, V20, and V21) related to the consequences of others
finding out the individuals’ serodiagnosis and personal experi-
ences of rejection (o0 =0.83). The third factor (concern about

public attitude toward HIV and AIDS, VPA) integrated by five
items (V5, V6, V9, V11, and V14) related to what PLWH believe
that other people could think of them if they knew their serosta-
tus (o0 =0.83). The fourth factor (PLWH concern about HIV
serodiagnosis disclosure, VDC) integrated by five items (V2, V3,
V12, V15, and V17) related to the perceived need of controlling
HIV serodiagnosis information (o0 =0.76). Item 21 had a high
factor loading in two factors. Nevertheless, including it in the
second factor increased its internal consistency from 0.80 to 0.83,
due to its content item 21 is highly related to acted stigma. The
correlations between factors were medium (r = 0.32-0.46), with
the exception of the correlation between factors 3 and 4, which
was small (r=0.21).

HSS-21 Factors’ Descriptive Statistics

The score range for all items is from 1 to 7 and the higher score
results are correlated to a high stigma. Considering the number of
items in each of the four factors, their mean can be transformed
into a continuous value within 1 and 7. Such value can be inter-
preted as the answer label for each item, dividing the answer range
value by four intervals of constant amplitude. Table 3 exposes
factor descriptive statistics.

The mean of VNS can be interpreted as a non-definitive dis-
agreement with HARS dimension. Means comparison among
the 36 (48%) respondents who expressed stigma [M =5.04,
SD =0.59; 95% IC = (4.85, 5.24)] and the 39 (52%) respondents
who did not express stigma [M = 3.02, SD = 0.74; 95% IC = (2.78,
3.26)] were statistically significant (p < 0.01).

Also, VES mean can be interpreted as a non-definitive disagree-
ment with HARS dimension. The comparison of means among
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TABLE 2 | HSS-21 factors’ loadings from exploratory factor analysis.

Item Factor
1 2 3 4
V6 Most people believe a person who 0.88
has HIV is dirty
V11 Most with HIV are rejected when 0.77
others learn | have HIV
V9 Most people think a person with HIV 0.73
is disgusting
V5 People with HIV are treated like 0.71
despicable persons
V14 Most people are uncomfortable 0.59
around someone with HIV
V21 People seem afraid of me because | 0.53 0.44
have HIV
\24 Having HIV makes me feel unclean 0.93
V8 | feel set apart, isolated from the rest 0.71
of the world
V10 Having HIV makes me feel | am a 0.68
bad person
VA1 | feel guilty because | have HIV 0.67
V4 | feel | am not as good as others 0.36
because | have HIV
V16 Having HIV in my body is disgusting 0.32
to me
V2 Telling someone | have HIV is risky 0.77
V15 | worry that people may judge me 0.76
when they learn | have HIV
V17 | worry people who know | have HIV 0.69
will tell others
V3 | work hard to keep my HIV a secret 0.65
Vi2 | am very careful whom | tell that | —0.39 0.50
have HIV
V18 | regret having told some people that 0.93
| have HIV
V19 As a rule, telling others has been a 0.92
mistake
V20 Some people act as though it is my 0.51
fault I have HIV
V13 Some people who know have grown 0.37 0.48

more distant

Extraction method: GSL. Rotation method: Promax with Kaiser normalization.

the 23 (30.7%) respondents who expressed stigma [M = 4.96,
DE = 0.69; 95% IC = (4.66, 5.26)] and the 52 (69.3%) respondents
who did not express stigma [M = 2.34, SD = 0.91; 95% IC = (2.09,
2.60)] was statistically significant (p < 0.01).

The VPA mean can be interpreted as a non-definitive disagree-
ment with HARS dimension. The comparison of means among
the 40 (53.3%) respondents who expressed stigma [M =4.99,
DE = 0.65;95% IC = (4.78, 5.20)] and the 35 (36.7%) respondents
who did not express stigma [M = 2.74, SD = 0.75; 95% IC = (2.48,
3.00)] was statistically significant (p < 0.01).

Likewise, VDC mean can be interpreted as a non-definitive
disagreement with HARS dimension. Means comparison among

the 51 (68%) respondents who expressed stigma [M =5.59,
DE = 0.94; 95% IC = (5.32, 5.85)] and the 24 (32%) respondents
who did not express stigma [M = 3.10, SD = 0.74; 95% IC = (2.79,
3.41)] were statistically significant (p < 0.01).

ZDS-10 Descriptive Statistics

ZDS-10 scale had an average score of 20.48 (SD =4.82) with
a non-normal distribution curve (ZK-S=0.11, p=0.02). Like-
wise, scores among the 48 respondents who did not express
stigma showed a non-normal distribution curve (ZS-W =0.93,
p=0.01). Whereas, distribution among the 27 respondents who
expressed stigma was adjusted to a normal curve (ZS-W =0.95,
p=0.17).

After running the Mann-Whitney U test, it was found that the
respondents with HARS had significantly higher scores in ZDS-
10 [M = 22.41, SD = 4.40, n = 27; 95% IC (20.67, 24.15)] than the
scores of the respondents without HARS [M = 19.40, SD =4.74,
n=48;95% IC (18.02, 20.77)], with a medium size effect of stigma
on the total ZDS-10 score; Z = —2.37, p < 0.02, d =0.65, 95% IC
(0.16, 1.13).

Of the 48 HIV-positive MSM respondents who did not express
HARS, 14 (29.17%) presented clinically significant symptoms of
depression, while 34 (70.83%) did not show such symptoms. Of
the 27 respondents who expressed HARS, 16 (59.26%) showed
clinically significant symptoms of depression, while 11 (40.74%)
did not showed such symptoms.

RSS-10 Descriptive Statistics

The mean in the total score of the RSS-10 was 34.43 (SD =4.78)
with a non-normal distribution curve (ZK-S=0.20, p < 0.0.001).
Similarly, the distribution of the scores between the respondents
who did not express stigma (ZS-W =0.87, p=0.001) and those
who did express stigma (ZS-W =0.88, p=0.007) presented a
non-normal distribution curve.

After running the Mann-Whitney U test, it was found that the
HIV-positive MSM respondents who did not express HARS had
significantly higher RSS-10 scores [M = 35.53, SD = 3.62, 95% IC
(34.50, 36.60)] than those of the respondents who did express
HARS [M =32.48, SD=5.93, 95% IC (30.14, 34.83)], with a
medium size effect of stigma on the total RSS-10 score; Z = —2.26,
p<0.03,d=—-0-67,95% IC (—1.14, —0.18).

Of the 48 respondents who did not express HARS, one (2%)
respondent presented a low self-esteem and 47 (98%) presented a
high self-esteem. Of the 27 respondents who expresses HARS, six
(22.2%) respondents presented a low self-esteem and 16 (77.8%)
presented a high self-esteem.

Validity Evidences

The total HSS-21 score expressed convergent validity with a sig-
nificant and direct correlation to the ZDS-10 total score. The
factors that expressed a high correlation were VNS (p =0.336,
p<0.001) and VES (p=0.252, p<0.01). Also, the total HSS-
21 score demonstrated discriminant validity with significant
and reverse correlation to RSS-10 total score. HSS-21 factors
showed correlations from small (VNS, VDC, and VES) to triv-
ial (VPA) with the RSS-10, but did not reached a statistical
significance.
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TABLE 3 | HSS-21 factors’ descriptive statistics.

Factor Descriptive statistics K-S Interpretation
M Mdn Mo SD Sk K V4 P

VNS 3.99 3.83 3.83 1.22 —-0.17 —0.66 0.10 0.07 In disagreement

VES 3.15 3 1 1.48 0.56 —0.40 0.10 0.07 In disagreement

VPA 3.94 4.2 5 1.33 —0.22 —0.71 0.18 0.01 In disagreement

VDC 4.79 4.6 4.6 1.46 0.81 —0.47 0.10 0.07 In agreement

M, mean; Mdn, median; Mo, Mode; SD, standard deviation; Sk, skewness; K, kurtosis; K-S, Kolmogorov-Smirnov test; p, probability; VNS, negative self-image; VES, enacted stigma;

VPA, public attitude; VDC, disclosure concerns.

Discussion

Stigma can be conceptualized as a deeply degrading attribute
that binds an individual with one or more undesirable charac-
teristics and finally diminish socially his/her self-image. Concern
about stigma is widely extended among PLWH, although this is
not universal (35). The results of the study determined that the
Spanish-adapted version of the HSS-21 scale developed by Franke
et al. (30) has good overall internal consistency, reliability, and
psychometric characteristics among the sub-population studied
(HIV-positive MSM).

From the HSS-21 total scores, more than half (64%) of the
HIV-positive MSM respondents did not express HARS. However,
VDC factor scores showed that 68% of the respondents perceived
HARS. The HSS-21 score had a significant and direct correlation
with the ZDS-10 total score, showing evidence of convergent
validity. Likewise, it also presented a significant and reverse
correlation with the RSS-10 total score, demonstrating evidence
of discriminant validity. The respondents who perceive HARS had
significantly higher scores (p < 0.02) in ZDS-10 and significantly
lower scores (p < 0.03) in RSS-10 than the respondents who do
no perceive HARS.

There are only a small number of published studies on inter-
ventions and programs designed to reduce HARS. Given the diffi-
culties in defining and measuring stigma, few such interventions
and programs described in the literature have been rigorously
evaluated in developing countries (10, 21). One of the limitations
of this study - typically found in other HIV-related studies -
is the fact that it was conducted with a small and convenience
sample. For this reason, the study does not offer sufficient data
to assess the true meaning of the stigma scores of the scale,
and herein reported results and derived conclusions should be
considered as hypothetical for similar social groups, which limits
the ability to apply it to the general PLWH population, or to
draw conclusions about the impact of perceptions of HARS in
Mexico. Moreover, HARS data were obtained through a self-
reported evaluation and therefore they can be different from those
obtained through an interview, projective tests, or psychophysio-
logical tests, etc. Also, sexual orientation, gender identity, social,
economic, and cultural differences need to be assessed. Neverthe-
less, the findings can serve as the basis for HARS measurement
research with Spanish-speaking populations in Mexico and other
countries.

To improve our understanding of HARS, it is necessary to focus
on a series of distinguishable variables across different societies.
Implementing HARS evaluation in PLWH is important, as it

can lead to identify clinically significant symptoms of depression
which could have a negative influence in treatment adherence
(15-17), it could also limit the use of public health services (36,
37) and limit social support seeking due to fear of rejection (38,
39). Identifying perceived stigma among PLWH through a short,
reliable, and validated instrument provides data that will help
governments make efficient and effective use of resources spent
on stigma and discrimination reduction as well as the opportu-
nity to develop public health interventions that help PLWH to
cope and manage stigma. The implementation and evaluation
of these strategies will benefit from the availability of a widely
validated and user-friendly psychometric instruments to assess
the HARS.

This study was the first to use the Spanish-adapted version of
the HSS-21 scale in HIV-positive MSM in Mexico, and the find-
ings help move from evaluating HARS to implementing reduc-
tion interventions to mitigate the impact of HARS and promote
empowerment among HIV-positive men and to enhance the sex-
ual health of gay and bisexual men through a community-based
process involving the MEMUREVIH (program developed by a
consortium of members who represent four sectors: academia,
government, key population, non-governmental and community-
based organizations in Nuevo Ledn state). Through study results,
the MEMUREVIH intervention aimed to diminish HARS, create
greater support for HIV-positive men, make disclosure safer and
easier, discourage reliance on disclosure to prevent HIV trans-
mission and encourage testing. The contact hypothesis suggests
that facilitating social interaction between PLWH and others (e.g.,
healthcare providers, friends, family, co-workers, etc.) may help to
reduce prejudice, stereotypes, and discrimination among others
via the mechanisms of increased knowledge of HIV, reduced
social anxiety regarding PLWH, and increased empathy toward
PLWH (40). The corresponding author is currently working on
MEMUREVIH intervention data.

As HARS places people at a substantial social disadvantage, it
increases their exposure to risks and limits access to protective
factors, potentially adding to their burden of disease or disability.
Stigma not only predisposes PLWH to greater HARS and dis-
crimination but also critically reinforces stereotyping and status
loss of all them, regardless of how they may have acquired the
infection. In such manner, underestimating the insidious power
of stigma jeopardizes the success of public health programs aimed
to prevent, timely detect, and treat HIV and AIDS. HSS-21 scale
distinguishes different dimensions of stigma and contributes to
better understand HARS impact in public health-related issues.
Furthermore, the intention is also to encourage researchers to
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consider additional ways to reduce stigma and discrimination,
acknowledging and addressing HARS challenges with research
methodology; thereby, creating a sense of timeliness and urgency
for the development and testing of HARS, and thus, contributing
with discrimination reduction efforts. It is only with stronger,
more nuanced understandings of HARS that we will be able to
break the associations between HIV stigma and indicators of poor
affective, behavioral, and physical health and well-being among
PLWH within interventions.
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Dentistry and HIV/AIDS
related stigma

ABSTRACT

OBJECTIVE: To analyze HIV/AIDS positive individual’s perception and
attitudes regarding dental services.

METHODS: One hundred and thirty-four subjects (30.0% of women and
70.0% of men) from Nuevo Ledn, Mexico, took part in the study (2014). They
filled out structured, analytical, self-administered, anonymous questionnaires.
Besides the sociodemographic variables, the perception regarding public
and private dental services and related professionals was evaluated, as well
as the perceived stigma associated with HIV/AIDS, through a Likert-type
scale. The statistical evaluation included a factorial and a non-hierarchical
cluster analysis.

RESULTS: Social inequalities were found regarding the search for public and
private dental professionals and services. Most subjects reported omitting
their HIV serodiagnosis and agreed that dentists must be trained and
qualified to treat patients with HIV/AIDS. The factorial analysis revealed two
elements: experiences of stigma and discrimination in dental appointments
and feelings of concern regarding the attitudes of professionals or their teams
concerning patients’ HIV serodiagnosis. The cluster analysis identified three
groups: users who have not experienced stigma or discrimination (85.0%);
the ones who have not had those experiences, but feel somewhat concerned
(12.7%); and the ones who underwent stigma and discrimination and feel
concerned (2.3%).

CONCLUSIONS: We observed a low percentage of stigma and
discrimination in dental appointments; however, most HI\VV/AIDS patients
do not reveal their serodiagnosis to dentists out of fear of being rejected.
Such fact implies a workplace hazard to dental professionals, but especially
to the very own health of HIVV/AIDS patients, as dentists will not be able to
provide them a proper clinical and pharmaceutical treatment.

DESCRIPTORS: HIV Long-Term Survivors. Dental Health
Services. Health Knowledge, Attitudes, Practice. Prejudice. Social
Discrimination. Health Inequalities. Psychometrics. Mexico.



Dentistry and HIV/AIDS related stigma  Elizondo JE et al

INTRODUCTION

HIV epidemic is about to reach its fourth decade. It
is considered a relevant public health care problem
worldwide, regardless of antiretroviral therapy
advances, which has made of this infection a chronic
illness. Life quality and expectancy rates of people
living with HIV/AIDS (PLWHA) may be compared
to those of the general population.t®2 Nevertheless,
social perception towards PLWHA remains a nega-
tive one.2'? Its transmission routes, its implications
regarding the most traditional gender roles, and
its association in the social imaginary to socially
marginalized groups are the cause of stigma and
discrimination at different levels.2'?

Stigma is a degrading social evaluation or label that
is attached to people that exhibits socially undesirable
characteristics.® Stigmatization is the social process by
which such evaluations or labels and the consequent
negative emotional and behavioral responses are gener-
ated and sustained. Therefore, originating and shaping
social exclusion.*

Stigma is sustained by a complex set of factors
difficult to address. An existing duality is observed
between the social rejection and approval of attitudes
and behaviors of people with certain characteristics. In
addition, factors such as beliefs and the environment
in which stigma is developed, impose the intensity
of the rejection or the acceptance of individuals in a
certain context.?°

HIV/AIDS related stigma and discrimination have
multiple consequences that affect HIV epidemic devel-
opment and reinforce existing social inequalities,
especially those related to gender roles, sexuality, and
ethnicity. The stigma PLWHA go by is an obstacle in
their access to health care services and their engage-
ment into the “HIV continuum of care” 81219

Evidence-based scientific research shows PLWHA’s
needs in oral health care, due to the high incidence of
HIV-related oral problems that diminish their quality of
life.1?® This study intends to analyze HIVV/AIDS posi-
tive individual’s perception and attitudes towards the
received oral health care.

METHODS

One hundred and thirty-four subjects (30.0% of
women and 70.0% of men) from Nuevo Leon,
Mexico, took part in the study (2014). They filled out
a written or online format questionnaire at the non-
governmental and community-based organizations
members of Nuevo Leon’s Multisector Response
Board to HIV, AIDS, and other sexually-transmitted
infections (MEMUREIVH). A non-probabilistic and

convenience sample including HIV-positive men and
women was adopted.

The data collection process lasted 60 days. Prior to
the data collection, collaboration was requested to the
different non-governmental and community-based
organizations members of the MEMUREIVH, to
implement the survey in their office location and to
their HIV/AIDS positive affiliates. Four properly qual-
ified surveyors visited all sites and applied the written
or on-line surveys on the previously agreed dates and
time with the aforementioned organizations. There
were no cancellations.

An analytical-type structured questionnaire was
used (closed-ended questions and multiple response
alternatives) in either written or online formats.
Self-administered questionnaires have been shown to
be proper methods to collect several data, since they are
fully anonymous and, unlike interviews, do not involve
a face-to-face confrontation, which could possibly lead
to false answers.® The following topics were covered:
sociodemographic characteristics, perception regarding
public and private dental professionals and services,
and that regarding the received HIV-related oral health
care. Perception of HIV-AIDS-related stigma in the
dental office was analyzed through a Likert-type scale.'
Following the procedure recommended by Lynn,'” a
group of reviewers assessed how well the 11 items
evaluated the concepts of stigma and discrimination in
terms of their accuracy and relevance for both concepts.
Such scale consisted of five alternatives that ranged
from “never” to “very often”.

A digital survey database was created and submitted
to a double-quality control to assure reliability of
information. The subjects accessed the survey website
(www.encuestas.no-ip.org) to answer the online ques-
tionnaire. No log-in data (e.g., internet protocols)
were stored in the electronic access. After survey was
completed (average of 25 minutes), and as a benefit to
all participants, voluntarily, informed, and consented
oral examination and oral prophylaxis were offered free
by qualified, certified and sensitized dentists.

An exploratory factor analysis was performed to
empirically synthesize the variables concerning
the perception of HIV/AIDS-related stigma and
discrimination. In this analysis, the inclusion of vari-
ables was conditioned by a matrix that validates the
presence of marked correlations among all of them
and ensures that their application is fitting. Items
with no statistical significance were disregarded.
The analytical criterion to determine the number of
covered factors included the ones whose values were
shown to have proper internal consistency index
through Cronbach’s alpha.?* Principal components



Rev Satde Pdblica 2015;49:XX

analysis was used to extract core factors. Prior to the
extraction Kaiser-Meyer-Olkin (KMO) measure of
sampling adequacy and Bartlett’s test of sphericity
were used to assess the suitability of the respon-
dent data for factor analysis. A Varimax rotation
method with Kaiser Normalization were performed
to facilitate the interpretation of the factor loadings.
Ak-means clustering procedure was performed after
the factor analysis. Once those clusters had been
outlined, each of the factors that were used in their
differentiation was proven to be statistically signifi-
cant by an analysis of variance (ANOVA).

All data were analyzed using SPSS software, version 20.0.

The study protocol was approved by the Ethics Committee
at the Tecnologico de Monterrey (BIO-ELB-2012-01).
Participants signed informed consent forms. The
anonymity and confidentiality of written or electronic
data were guaranteed.

RESULTS

The sample consisted of 134 PLWHA (30.0% of women
and 70.0% of men). The mean age of women was 41.7
years (standard deviation [SD] = 10.9; range: 22 to 57
years). Median time of HIV diagnosis was five years..
The average education level was 8.4 (SD =4.1) and all
female subjects reported being heterosexual. The mean
age of male participants was 34.9 years (SD = 9; range:
22 t0 57), and their median time of HIV diagnosis was

two years. In regards to men’s education levels, the
average was 14 years (SD = 3.5), and most of them
(88.4%) reported being homosexual (Table 1).

Forty percent of the women included reported working
full time, and the remaining ones were unemployed.
However, regardless of their job statuses, their monthly
incomes exceeded the minimum wage in northeastern
Mexico (< 15,000 MXN or 1,146 USD) In the case
of men, 81.9% of them reported working full time,
whereas 10.6% reported working part-time and the
remaining 7.4% were unemployed. Out of the total,
69.2% men earned a monthly income of < 15,000
MXN (1,146 USD).

Out of all women, 44.7% reported having had dental
appointments at least once a year. On the other hand,
half of the men reported having them once a year and
the remaining half reported having them two times or
more a year. (Table 2).

In regards to the modalities of services, 39.5% of
women used public dental services and 74.5% of men
reported using private ones. Whilst 37.1% of women
reported not knowing whether they received a general
or specialist oral health care service, 40.4% of the
men reported having the general one and 33.0%, the
specialist oral health service.

The main reasons the women pointed out for choosing
a certain dentist were their professional knowl-
edge (32.4%) and good chairside manner (18.9%).

Table 1. Sociodemographic characteristics of the subjects. Nuevo Ledn, Mexico, 2014.

Variable Women Men p°
Mean Median Mean SD Median
Age (years) 41.7 10.9 41° 349 8 34b < 0.0001
HIV (years of diagnose) 6.10 5.51 5d 3.19 4.18 2d < 0.001
Education level (years of schooling) 8.4 4.1 9b 14 3.5 15P < 0.0001
Sexual orientation n % n %
Homosexual 0 83 88.3b¢ < 0.0001
Bisexual 0 9 9.6
Heterosexual 40 100°¢ 2 2.2
Workload
Full-time 16 40.0 77 81.90¢ < 0.0001
Part-time 0 10 10.6
Does not work 24 60.0°¢ 7 7.4
Monthly income
< 15,000 MXN (1,146 USD) 40 100¢ 65 69.2b¢ < 0.0001
<30,000 MXN (2,292 USD) 0 22 23.4
> 30,000 MXN (2,292 USD) 0 7 7.5

2 Through ANOVA.

b (p < 0.001) intergroups.
¢ (p < 0.001) intragroups.
4(p < 0.001) intergroups.



Conversely, most men (29.8%) based their choices on
the professionals’ length of experience, followed by
their knowledge (26.6%).

Regarding the women, 72.5% of them reported they
considered the dental offices they went to as being
neither safe, clean, nor complying with infection control
rules required by health care authorities. The percep-
tion from most men (91.5%) regarding their elected
offices was another one entirely. Besides that, 84.6%
of the women and 91.5% of the men considered that
dentist have to be specifically trained to deal with
PLWHA (Table 3).

In 58.3% of the cases involving women and in 68.1%
of cases involving men, dentists were said to be reli-
able concerning the confidentiality of the information
in their dental records. However, only 48.7% of the
women and 30.9% of the men reported disclosing their
HIV serodiagnosis to dental professionals. Despite
PLWHA (61.5% of the women and 78.7% of the men)
considered it was important that their dentists were

Dentistry and HIV/AIDS related stigma  Elizondo JE et al

aware of their HIV-positive condition, they did not
disclose it, since they (63.5% of women and 68.1%
of men) were concerned they would be denied oral
health care or that inconveniences would arise during
dental appointment (in this last case, 62.5% of women
and 43.6% of men). In turn, 65.0% of the women and
70.3% of the men believed they were entitled to keep
from disclosing their HIVV/AIDS serodiagnosis to their
dentists (Table 3).

Most women (54.1%) considered that their dentists
do not take professional ethics into account, and that
is why they thought they would not receive the same
care anon-HIV patient would receive. Such perception
regarding the dental professionals ran contrary to the
women’s by most men (80.9%).

Most PLWHA (66.7% of women and 54.3% of men)
do not believe HIV can be transmitted in dental
office environments; 85.0% of the women and
83.0% of the men do not believe the dental profes-
sionals can transmit the virus to their patients, or

Table 2. Perception regarding private and public oral health care professionals and services. Nuevo Ledn, Mexico, 2014.

Variable Women Men p?
n % n %
How many times a year do you have dental appointments?
None 11 28.9 0 0
Once a year 17 44.7¢ 47 50.0 < 0.001
Twice or more a year 10 26.3 47 50.0
Do you have appointments in a public or in a private dental office?
None 11 28.9 0 0
Public 15 39.5> 24 25.5
Private 12 31.6 70 74.5bc < 0.001
Do you have appointments with a general or with a specialty dentist?
None 2 5.7 0 0
| do not know 13 37.1> 25 26.6
General 11 31.4 38 40.4°c < 0.001
Specialty 9 25.7 31 33.0
Among the following options, which is the most similar to the main reason why you select a certain dentist?
Knowledge 12 324> 25 26.6
Experience 5 13.5 28 29.8° < 0.001
Formality 3 8.1 6 6.4
Price 5 13.5 11 11.7
Good chairside manner 7 18.9 7 7.4
Office appearance 1 2.7 6 6.4
Office hygiene 2 5.4 8 8.5
Dentist’s personal appearance 2 5.4 3 3.2

2 Through ANOVA.
b (p < 0.001) intergroups.
¢ (p < 0.001) intragroups.
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Table 3. Perception regarding HIV care in dental appointments. Nuevo Leén, Mexico, 2014.

Women Men
Variable p°
n %o n %

Is the dental office you have appointments in safe, clean, and complying with infection-control regulations?

Yes 11 275 86 91.5°¢ <0.001
No 29 725> 8 85

Do you trust your dentist to keep the confidentiality of the information in your dental

record?
Yes 21 58.3° 64 68.1° <0.001
No 15 41.7 29 309

Do you believe it is important that your dentist be qualified to treat HIV patients?

Yes 33 84.6° 86 91.5° <0.001
No 6 154 8 85
Have you informed your dentist of your HIV status?
Yes 19 48.7 29 309
No 20 51.3 65 69.2¢ <0.001

Do you think it is important that you tell your dentist you live with HIV?

Yes 24 615 74 78.7¢ <0.001
No 15 385 20 213

I have a right not to disclose my HIV status, and that is why | do not tell it to my dentist:
Yes 26 65.0° 66 70.3° <0.001
No 14 35.0 28 29.8

I am afraid to be denied dental care, and that is why | do not tell my dentist I live with HIV:

Yes 25 62.5° 64 68.1° <0.001
No 15 375 30 319

I am afraid of the inconveniences that may arise in dental care, and that is why | do not tell my dentist | have HIV:
Yes 25 62.5°¢ 41 43.6 <0.001
No 15 37.5 53 56.4°¢

Do you think dentists in general are health care professionals who follow ethical principles, and because of that, they treat
you like any other patient, regardless of whether you are HIV positive or not?

Yes 16 43.2 76 80.9*¢ <0.001
No 20 54.1° 18 19.1
| do not know 1 2.7 0 0

Do you believe HIV/AIDS can be transmitted in dental offices?

Yes 13 333 42 447
No 26 66.7° 51 54.3¢ <0.001
I do not know 0 0 0 0

Do you believe your dentist may transmit HIV?

Yes 5 125 16 17.0
No 34 85.0¢ 78 83.0° <0.001
| do not know 1 2.5 0 0

Do you believe you can transmit HIV to your dentist?

Yes 10 25.6 31 33.0
No 29 74.4¢ 50 53.2¢ <0.001
| do not know 0 0 13 13.8

Continue



Continuation
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Do you believe you can transmit HIV to other people going to the same dental office or clinic?

Yes
No

I do not know

9 225 18 19.1
31 77.5¢ 75 79.7¢ <0.001
0 0 0 0

Do you believe you can catch a secondary infection during or after being treated in a dental office or clinic because you

have HIV?
Yes
No

I do not know

13 333 37 394
24 61.5¢ 57 60.7¢ <0.001
2 5.1 0 0

Do you believe people living with HIV must only seek care in dental offices or clinics which are exclusive to HIV

patients?
Yes
No

I do not know

Do you believe oral illnesses affect your general state of health?

Yes
No
| do not know
How do you appraise your overall oral health?
Excellent
Good
Fair
Poor

| do not know

15 38,5 21 233
24 e61.5¢ 73 77.7¢ <0.001
0 0 0 0

35 87.5° 63 67.0¢ <0.001
5 125 31 33.0

8 205 6 64
28 71.8¢ 40 42.6° <0.001
1 26 36 383
2 51 12 128

HIV: human immunodeficiency virus
*Through ANOVA.

b (p < 0.001) intergroups.

¢ (p < 0.001) intragroups.

vice versa (74.4% of women and 53.2% of men)
during appointments. Most PLWHA (77.5% of the
women and 79.7% of the men) does not believe they
can transmit HIV to other people going to the same
office or clinic. The same way, 61.5% of the women
and 77.7% of the men do not find it necessary for
them to go to specific dental offices or clinics due to
their HIV-positive status.

In spite of most PLWHA (71.8% of the women and
42.6% of the men) considering they have good oral
and dental health, they do not believed (61.5% of the
women and 60.7% of the men) they can come down
with a secondary infection during or after dental care,
due to the fact they are infected with HIV. Nonetheless,
they stated (87.5% of the women and 67.0% of the
men) that their general state of health could be affected
by the lack of dental care if they will suffer from any
HIV-related oral manifestations.

Most PLWHA (69.4% of the women and 84.0%
of the men) reported never had experienced any

discrimination from dentists, nor that dental
professionals had denied them care due to their
HIV-positive status (79.5% of the women and 90.4%
of the men). Most subjects (76.9% of the women
and 83.0% of the men) were never given excuses to
denied their oral health care service, nor did most
of them (69.2% of the women and 86.2% of the
men) had their oral care purposefully delayed due
to their PLWHA condition, as compared to the other
patients (Table 4).

Most subjects (81.6% of the women and 83.0% of the
men) never felt being the target of whispers, glances,
or laughter during their dental appointments. The
majority of them (81.6% of the women and 88.2% of
the men) have never received negative opinions about
their lifestyles or sexual behaviors either, nor have they
been belittled by their dentists or by their staff (74.4%
of the women and 87.2% of the men).

Among the subjects, 78.4% of the women and 89.4%
of the men reported that never had noticed that dentists
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or their staff avoided direct contact with them, neither
have most of them (74.4% of the women and 87.2%
of the men) noticed fear or insecurity by dental profes-
sionals during their appointments. Finally, 76.3% of the
women and 88.3% of the men reported never had heard
any request to discard materials used in their appoint-
ments under the argument that they are highly risky
patients due to HIV.

The 11 items have shown evidence of proper internal
consistency,? as none of them were discarded. A
Cronbach’s alpha of 0.942 was obtained. The first
factor consisted of variables related to stigma and
discrimination experiences perceived by participants
during dental appointments; the second one, for vari-
ables related to participants’ concern towards dentists
or their staff attitudes regarding their HIV serodi-
agnosis. After factor analysis, a non-hierarchical
clustering analysis was conducted. The first group
included subjects identified as “users who have not
experienced HIV-related stigma and discrimination
in dental appointments” (85.0%). The second group
was characterized by a group of subjects referred
to as “users who have not experienced stigma and
discrimination, but feel slightly concerned about
dentists or their staffs’ reaction if they knew about
their HIV-positive status” (12.7%). The third group
comprised “users who had experienced stigma and
discrimination, and feel concerned about dentists
or their staffs’ reaction if they knew about their
HIV-positive status” (2.3%) (Table 5).

DISCUSSION

Most PLWHA went to a dental office once or more
times a year in search of oral health care, as they recog-
nize that oral diseases affect their overall state of health.
The socioeconomic and education-related determinants
revealed social inequalities in HIV care.!® The women
who took part in this study tended to seek general and
public dental health care services, whereas male partic-
ipants in this study, as they were observed to have a
higher income, tended to seek for dental private and
specialized services.

Even though, men and women agreed that (i) dentists
must be qualified to treat PLWHA; (ii) it is impor-
tant to inform dental professionals about one’s
HIV-positive diagnose; and (iii) that dentists are
believed to keep their patient’s dental record infor-
mation confidential. At the end, both men and women
decline to disclose their HIVV-positive status to dental
professionals. Stigma is a social process or personal
experience which influences all aspects in one’s life.
Thus, the HIV/AIDS diagnose is omitted by people
suffering from it, in order to avoid being excluded
socially. That is what Goffman calls “concealment”.®

Dentistry and HIV/AIDS related stigma  Elizondo JE et al

Similar to what was shown globally in other studies!#222
with different population groups affected by HIV/AIDS
pandemic, among the main reasons why PLWHA do not
disclose their HIV status to dentists are fear of being
shunned, inconveniences that may arise in the dentist-
patient relationship, and one’s right not to disclose
their diagnose.

One of the limitations of this study — typically found
in other HIV-related studies — is the fact that it was
conducted with a small sample, as most patients do
not disclose their HIV-positive status.’* Nonetheless,
the obtained results provide an overview of opinions
and problems that PLWHA have undergone concerning
their dentists.

Although the results from this study have shown a
low percentage of perceived stigma and discrimina-
tion in dental appointments, most PLWHA reported
(through their answers to the questionnaire) not
disclosing their HIV status to dental professionals,
whether because of previous experiences of stigma
and discrimination these people were submitted
to in other situations or due to their social collec-
tive identity within a given context. Such omission
may lead to workplace hazards for dentists and
their staff, not only in the case of HIV transmis-
sion (and the provision of post-exposure prophy-
laxis), but also in the case of infection with other
blood-borne pathogens, such as hepatitis B and C
viruses.”® Likewise, such fact jeopardizes the very
health of PLWHA, as dental professionals will not
be able to provide proper clinical care,'* and might
prescribe a drug that could enhance or antagonize
with antiretroviral therapy.5101

According to the Global Report 2013 of the Joint
United Nations Programme on HIV/AIDS, 61.0%
of the countries reported the existence of laws
against discrimination that protect PLWHA. In
Mexico — based on the provisions in the first article of
its federal constitution and on the first article, second
paragraph, section Il of the federal law for preventing
and eliminating discrimination — it is illegal to stig-
matize and deny rights that are afforded to all other
citizens. Consequently, denying oral health care to
PLWHA and other patients with infectious diseases
is considered to be discrimination, as it violates the
Universal Declaration of Human Rights, such as the
right to adequate health. Nonetheless, the lack of
accessible legal services leads to the frequent neglect
of many HIV-related discrimination cases.

Both realities (individuals who chose not to disclose
their HIV status and dental professionals who denies
care to people with infectious diseases) do not ensure
that dental professionals or their patients avoid being
exposed to HIV and other pathogens, as individuals
living with HIV or other infectious diseases may not
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Table 5. Factorial analysis of the perception of the HIV and AIDS- related stigma and discrimination in dental appointments.
Nuevo Ledn, Mexico, 2014.

Means and correlation matrix

Items
Mean 1 2 3 4 5 6 7 8 9 10
a 0.338
b 0.185 0.583
C 0.308 0.661 0.589
d 0.346 0.514 0305 0.579
e 0.323 0.574 0.462 0.658 0.663
f 0.431 0.522 0.523 0.567 0.545 0.758
g 0.285 0.540 0.484 0.541 0.596 0.822 0.713
h 0.262 0.456 0.431 0.537 0.525 0.776 0.676  0.790
i 0.238 0.516 0.432 0.554 0.541 0.803 0.741 0.802 0.880
j 0.308 0.539 0.506 0.543 0.555 0.804 0.747 0.771 0.823 0.819
k 0.308 0.529 0.405 0.469 0.491 0.470 0.613 0.472 0.495 0.472 0.636
Rotated component matrix
Items Factor 1. Non personal Factor 2. Non concern with Commonalities
disparagement experiences from  dentists or their staffs’ attitudes
dentists or their staff
a 0.286 0.821 0.756
b 0.207 0.785 0.659
C 0.368 0.768 0.725
d 0.552 0.458 0.514
e 0.822 0.402 0.838
f 0.719 0.456 0.726
g 0.834 0.337 0.809
h 0.890 0.239 0.849
i 0.891 0.271 0.868
j 0.831 0.378 0.833
k 0.422 0.569 0.502
Eigenvalues 7.049 1.030
Percentage of 64.079 9.361

explained variance

Distances between final cluster centers

Cluster 1. Users who have not 2. Users who have not 3. Users who have experienced
experienced HIV-related stigma experienced stigma and HIV-related stigma and
and discrimination in dental discrimination, but feel slightly discrimination, and feel
appointments. concerned about dentists or concerned about dentists and
their staffs’ reaction regarding  their staffs’ reaction regarding
their HIV+ serodiagnosis. their HIV+ serodiagnosis.
85.0% (n=114) 12.7% (n=17) 2.3% (n =3)

1 9.434 5.292*

2 9.434 4.394*

3 5.292 4.394

Rotation method: Varimax with Kaiser Normalization. Kaiser-Meyer-Olkin measure of sampling adequacy: 0.904. Bartlett’s
sphericity test p < 0.0001; it converges to three iterations. Non-hierarchical clustering analysis (K-means Cluster)
*p < 0.001 through ANOVA.

be aware of being infected. For that reason, dentists They also have to keep up-to-date regarding gender
and all health care professionals are responsible for studies, diversity, and human rights, to keep high
and ethically bound to seek training concerning the professional standards and to ensure all patients are
treatment of HIV and other diseases in its category. provided dignified and egalitarian care.
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La odontologia y el estigma
asociado al VIH

RESUMEN

OBJETIVO: Analizar la percepcion y las actitudes de las personas que viven
con VIH/sida hacia los servicios odontoldgicos.

METODOS: Participaron 134 voluntarios (30.0% mujeres y 70.0% hombres)
de Nuevo Ledn, México (2014), que contestaron un cuestionario estructurado
de tipo analitico, auto-administrado y anénimo. Ademas de las variables
sociodemograficas, fueron analizadas la percepcion sobre los servicios y
los prestadores de servicios odontol6gicos publicos y privados; igualmente
se exploré mediante escala tipo Likert la percepcion del estigma asociado
al VIH/sida. El analisis estadistico incluy6 analisis factorial y de clusters
no jerarquico.

RESULTADOS: Se presentaron desigualdades sociales en la blsqueda de
atencioén de prestadores y servicios odontologicos publicos y privados. La
mayoria ocultd su serodiagnostico y concord6 en que el odontélogo debe
capacitarse en la atencion del VIH. El analisis factorial reveld dos factores:
experiencias de estigma y discriminacion en la consulta odontolégica y
sentimientos de preocupacion por la actitud del odontdlogo o su personal
hacia el serodiagndstico del paciente. El analisis de clusters identificé tres
grupos: usuarios que no han experimentado estigma ni discriminacion
(85.0%); los que no han experimentado estigma ni discriminacion, pero
sienten una ligera preocupacion (12.7%); y finalmente, los que han
experimentado estigma y discriminacion, y sienten preocupacion (2.3%).

CONCLUSIONES: Se presentd un bajo porcentaje de estigma y discriminacion
en la consulta odontolégica; sin embargo, la mayoria de las personas que
viven con VIH/sida no revelan al odont6logo su serodiagnostico por temor
al rechazo. Estos hechos plantean un riesgo laboral para el odont6logo, pero
especialmente para la propia salud de las personas que viven con VIH/sida,
dado que el odont6logo no podra proporcionar un tratamiento clinico y
farmacolégico adecuado.

DESCRIPTORES: Sobrevivientes de VIH a Largo Plazo. Servicios
de Salud Dental. Conocimientos, Actitudes y Practica en Salud.
Prejuicio. Discriminacion Social. Desigualdades en la Salud.
Psicometria. México.
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INTRODUCCION

La epidemia de VIH entra en su cuarta década. Es con-
siderado un importante problema de salud publica en
todo el mundo, independientemente de los avances en
la terapia antirretroviral que ha hecho de esta infeccion
una enfermedad cronica. La calidad y la esperanza de
vida de las personas que viven con VIH/sida (PVVS)
podrian equipararse a la del resto de la poblacién.®% A
pesar de esto, la percepcidn social hacia quienes viven
con VIH continua negativa.?!? Sus vias de transmision,
sus implicaciones respecto a los mandatos de género
mas tradicionales y su asociacién con el imaginario
social a grupos socialmente excluidos causan estigma
y discriminacion en distintos &mbitos.??

El estigma es una evaluacion o etiqueta social degradante
que se adjunta a quienes exhiben caracteristicas social-
mente indeseables.® La estigmatizacion es el proceso
social por el cual las evaluaciones o etiquetas degradantes
y las consecuentes respuestas emocionales y conductua-
les negativas se generan y se mantienen, dando origen
y forma a la exclusion social.*

El estigma se sustenta en un complejo conjunto de fac-
tores que no son faciles de resolver. Hay dualidad entre
el rechazo y la aprobacion social de las actitudes y los
comportamientos de las personas con determinadas
caracteristicas. Ademas, factores como las creencias y
el medio ambiente en donde se desarrolla el estigma
precisan la magnitud del rechazo o la aprobacion de los
individuos en determinado contexto social.?

El estigma y la discriminacién relacionados con el
VIH/sida tienen multiples consecuencias que afectan
al desarrollo de la epidemia y refuerzan las desigual-
dades sociales existentes, en especial las relacionadas
con el género, la sexualidad y la etnia. El estigma que
sufren las PVVS es un obstaculo para el acceso a los
servicios de salud y al modelo del “Continuo del trata-
miento del VIH” 61218

La investigacion cientifica basada en evidencia muestra la
necesidad de las PVVS en recibir atencion buco-dental,
debido a la alta incidencia de padecimientos orales
asociados al VIH que afectan su calidad de vida.»? El
objetivo del presente estudio fue analizar la percepcion
y las actitudes de las personas que viven con VIH/sida
hacia la asistencia odontoldgica recibida.

METODOS

En este estudio transversal, participaron 134 PVVS
(30.0% mujeres e 70.0% hombres) de Nuevo Leon,
México (2014), los cuales contestaron una encuesta
impresa u on-line, en las organizaciones no guberna-
mentales y de base comunitaria, pertenecientes a la
Mesa Multisectorial de Respuesta al VVIH, el sida y otras

Infecciones de Transmision Sexual (ITS) en Nuevo
Ledn, México (MEMUREVIH). Se realiz6 un mues-
treo no probabilistico, incidental y la muestra estudio
la conformaron mujeres y hombres con serodiagnos-
tico positivo para VIH.

La recogida de datos ocurri6 durante 60 dias. Para
contactar con las PVVS que frecuentaron alguna de las
organizaciones no gubernamentales y de base comu-
nitaria pertenecientes a la MEMUREVIH, se solicit6
autorizacion a los directivos asi como su colabora-
cion para aplicar las encuestas en sus oficinas. Cuatro
encuestadores debidamente capacitados visitaron todas
las organizaciones en dia y hora previamente pactados
con los directivos de las organizaciones para la apli-
cacion de las encuestas. No hubo pérdidas o rechazos.

Se utilizé un cuestionario estructurado analitico (de
pregunta cerrada y alternativas multiples) con formato
impreso u on-line. El cuestionario auto-administrado
ha demostrado ser un medio adecuado para recopilar
informacion diversa, dado que es totalmente andnimo
y a diferencia de las entrevistas, no implica una con-
frontacion cara a cara, lo que eventualmente podria
conducir a respuestas falsas.® Los temas explorados
fueron: caracteristicas sociodemogréaficas, percepcion
hacia los prestadores y servicios odontologicos publi-
cos y privados, y hacia recibir atencién y tratamiento
odontolégico integral del VIH. Se exploraron la percep-
cion del estigma y discriminacion asociados al VIH/sida
en la consulta odontolégica mediante una escala tipo
Likert.*® Siguiendo el procedimiento recomendado por
Lynn,* un grupo de revisores valoré qué tan bien los
11 items evaluaban el concepto de estigma y discri-
minacion en términos de la claridad del item y de su
relevancia para ambos conceptos. Esta escala constaba
de cinco alternativas en gradiente desde “nunca” hasta
“muy a menudo”.

Se cred una base de datos digital de la encuesta, que
fue sometida a un doble control de calidad para ase-
gurar la fiabilidad en el ingreso de la informacién. Los
participantes accedian a la pagina web de la encuesta
(www.encuestas.no-ip.org) para responder el cuestio-
nario on-line. No se almacend ningln registro de datos
(direcciony protocolo de internet, entre otros) en el caso
del acceso electrénico. Después de la encuesta (duracién
media de 25 min), se les ofrecidé como beneficio a las
PVVS participantes la realizacion de una explora-
cion y profilaxis oral de forma voluntaria, informada,
consentida y gratuita, realizado por odontélogos capa-
citados, sensibilizados y certificados.

Se realiz6 analisis factorial exploratorio para sinte-
tizar empiricamente las variables relacionadas con
la percepcion del estigma y discriminacién asocia-
dos al VIH/sida. En este anlisis, la inclusién de las
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variables fue condicionada por una matriz que con-
valida la presencia de una notable correlacion entre
todas las variables y garantiza la idoneidad de la apli-
cacion de un analisis factorial. ftems sin significacién
estadistica no se incluyeron en el analisis factorial. El
criterio analitico para determinar el nimero de los fac-
tores conservados en el analisis fueron aquellos cuyos
valores mostraran indices adecuados de consistencia
interna mediante la estimacion del coeficiente alfa de
Cronbach.?* El método de extraccion de los factores
fue el de los componentes principales. Se calculo la
medida de adecuacion muestral de Kaiser, Meyer y
Olkin (KMO) y se realiz6 la prueba de esfericidad de
Barlett para comprobar la conveniencia de este anali-
sis. Se realiz6 una rotacion por el método Varimax con
Kaiser para facilitar la interpretacion de los resultados.
Después del analisis factorial, se realiz6 un analisis de
clusters no jerarquico (K-Means Cluster). Una vez deli-
mitados estos grupos o clusters, se comprob6 que cada
uno de los factores utilizados en la diferenciacion de los
grupos fuera estadisticamente significativo mediante el
analisis de la varianza (ANOVA).

Se analizaron los datos del programa de analisis esta-
distico SPSS® versién 20.0.

El estudio fue aprobado por el Comité de Etica del
Tecnologico de Monterrey (BIO-ELB-2012-01). Los
participantes firmaron consentimiento informado. Se
garantizo el anonimato y la confidencialidad de los
datos escritos o electrdnicos.

RESULTADOS

La muestra estudio la conformaron 134 PVVS (30.0%
mujeres y 70.0% hombres). La edad media de las muje-
res encuestadas fue de 41.7 afios (desviacion estandar
[DE]: 10.9; rango: 22 a 57 afios). La mediana de tiempo
del diagnostico del VIH fue cinco afios. La edad media
de escolarizacion fue 8.4 anos (DE = 4.1) y todas se
definieron como heterosexuales. Los hombres encues-
tados presentaron edad media de 34.9 afios (DE = §;
rango: 22 a 57), mediana de tiempo del diagnostico del
VIH, dos afios. La edad media de escolarizacion fue
14 (DE = 3.5) y la mayoria (88.3%) se defini6 como
homosexual (Tabla 1).

El 40.0% de las mujeres contaba con empleo a tiempo
completoy el 60.0% no trabajaba. Sin embargo, indepen-
dientemente de su situacion laboral, recibian un ingreso
econémico mensual superior al salario minimo, en el
noreste de México, de < 15,000 MXN (1,146 USD).
El 81.9% de los hombres trabajaba a tiempo completo,
mientras el 10.6% lo hacia a tiempo parcial y el 7.4% no
trabajaba. EI 69.2% de los hombres recibia un ingreso
econémico mensual de < 15,000 MXN (1,146 USD).

El 44.7% de las mujeres acudi6 a la consulta odontol6-
gica al menos una vez al afio. Por otro lado, el 50.0% de
los hombres declar¢ asistir al menos una vez al afio y el
50.0% restante asistio dos 0 mas veces al afio (Tabla 2).

El 39.5% de las mujeres acudi6 a los servicios odon-
tologicos publicos y el 74.5% de los hombres a los

Tabla 1. Caracteristicas sociodemogréficas de los participantes. Nuevo Ledn, México, 2014.

Variable Mujeres Hombres o
Media Mediana Media DE  Mediana
Edad (ahos) 41.7 10.9 41b 349 8 34b < 0.0001
VIH (afos del diagnéstico) 6.10 5.51 5d 3.19 4.18 2d < 0.001
Escolarizacion (afos cursados) 8.4 4.1 9b 14 3.5 15P < 0.0001
Orientacién sexual n % n %
Homosexual 0 83 88.3b¢ < 0.0001
Bisexual 0 9 9.6
Heterosexual 40 100°¢ 2 2.2
Trabajo
Tiempo completo 16 40.0 77 81.9b¢ < 0.0001
Medio tiempo 0 10 10.6
No trabaja 24 60.0°¢ 7 7.4
Ingresos mensuales
< 15,000 MXN (1,146 USD) 40 100¢ 65 69.2b¢ < 0.0001
<30,000 MXN (2,292 USD) 0 22 23.4
> 30,000 MXN (2,292 USD) 0 7 7.5

2 Mediante ANOVA.

b (p < 0.001) inter-grupos.
¢ (p < 0.001) intra-grupos.
4(p < 0.001) inter-grupos.



servicios privados. El 37.1% de las mujeres desconocia
si la atencion odontologica que recibia era general o de
especialidad. EI 40.4% de los hombres recibia atencién
odontoldgica general y el 33.0%, especialidad.

Las razones principales por la que las mujeres elegian
un determinado odontdlogo fueron los conocimientos
del profesional (32.4%) y el trato amable (18.9%). Por
el contrario, la mayoria de los hombres (29.8%) basaba
su eleccion en la experiencia del odont6logo, seguido
por los conocimientos de éste (26.6%).

El 72.5% de las mujeres consideraba que el consulto-
rio al que acudian no era seguro ni limpio y no contaba
con las normas de control de infeccion requeridas por
las instancias de salud publica. La percepcién del con-
sultorio o clinica dental al que acudian la mayoria de
los hombres (91.5%) era totalmente opuesta. Ademas,
el 84.6% de las mujeres y el 91.5% de los hombres
crefan que era necesario que el odontélogo estuviese
capacitado para brindar atencion a las PVVS (Tabla 3).

El58.3% de las mujeres y el 68.1% de los hombres creian
en la confidencialidad del expediente odontolégico,
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sin embargo, solo el 48.7% de las mujeres y el 30.9%
de los hombres le informaban al odont6logo su sero-
diagndstico al VIH. A pesar de que las PVVS (61.5%
de las mujeres y 78.7% de los hombres) consideraban
importante que el profesional estuviese enterado de
que viven con VIH, no lo referian, dado que (62.5%
de las mujeres y 68.1% de los hombres) les preocupaba
gue se les negase la atencién o que surgieran inconve-
nientes durante la consulta odontoldgica (62.5% de las
mujeres y 43.6% de los hombres). A su vez, el 65.0%
de las mujeres y el 70.3% de los hombres creian estar
en su derecho de no revelar su condicion de PVVS al
odontdlogo (Tabla 3).

La mayoria de las mujeres (54.1%) consideraba que los
odonto6logos no se rigen por la ética profesional y, por
consiguiente, no serian atendidas como cualquier otra
usuaria que no viva con VIH. La percepcidn hacia los
odontdlogos, por la mayoria de los hombres (80.9%)
fue contraria a la de las mujeres.

La mayor parte de las PVVS (66.7% de las mujeres y
54.3% de los hombres) no creian que el VIH se pudiese
transmitir en el consultorio odontoldgico. El 85.0% de

Tabla 2. Percepcion hacia los prestadores y servicios de salud oral pdblicos y privados. Nuevo Leén, México, 2014.

. Mujeres Hombres
Variable p*
n % n %
;Cudntas veces al afo acudes a consulta odontolégica?
Ninguna 11 28.9 0 0
Una vez al afo 17 44.7¢ 47 50.0 < 0.001
Dos o mds veces al afio 10 26.3 47 50.0
sAcudes con un odontélogo del sector publico o privado?
Ninguno 11 28.9 0 0
Pablico 15 39.50 24 25.5
Privado 12 31.6 70 74.5b¢ < 0.001
sAcudes con un odontélogo de practica general o de especialidad?
Ninguno 2 5.7 0 0
No sé 13 37.1° 25 26.6
General 11 31.4 38 40.4°c < 0.001
Especialidad 9 25.7 31 33.0
;De las siguientes opciones marca la que mas se asemeje a la razén principal por la que elijes a un odontélogo?
Conocimientos 12 32.4b< 25 26.6
Experiencia 5 13.5 28 29.8" < 0.001
Formalidad 8.1 6 6.4
Precio

Trato amable
Aspecto del consultorio
Higiene del consultorio

Aspecto personal del odontélogo

3

5 13.5 11 11.7
7 18.9 7 7.4
1

2.7 6 6.4
2 5.4 8 8.5
2 5.4 3 3.2

* Mediante ANOVA.
b (p < 0.001) inter-grupos.
¢ (p < 0.001) intra-grupos.
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Tabla 3. Percepcion hacia la atencién y tratamiento del VIH en la consulta odontoldgica. Nuevo Ledn, México, 2014.

Mujeres  Hombres
Variable p
n % n %

sEl consultorio o clinica dental al que acudes es seguro, limpio y cuenta con las normas de control de infeccion?
Si 11 275 86 91.5°¢ <0.001
No 29 72.5b¢ 8 8.5
;Crees en la confidencialidad de los expedientes odontolégicos?
Si 21 583° 64 68.1¢ <0.001
No 15 41.7 29 309
;Crees que sea importante que tu odontélogo esté capacitado para brindar atencién a personas que viven con VIH?
Si 33 84.6° 86 91.5¢ <0.001
No 6 154 8 8.5
s;Le informaste al odontélogo que vives con VIH?
Si 19 48.7 29 309
No 20 51.3 65 69.2¢ <0.001
;Consideras que sea importante decirle a tu odontélogo que vives con VIH?
Si 24 61.5¢ 74 78.7¢ <0.001
No 15 385 20 213

Estoy en mi derecho de no revelar mi condicién de persona que vive con VIH razén por la que no le informo al
odontélogo:

Si 26 65.0° 66 70.3° <0.001
No 14 350 28 29.8

Me preocupa se me niegue la atencién odontoldgica razén por la que no le informo al odontélogo que vivo con VIH:
Si 25 62.5¢° 64 68.1° <0.001
No 15 375 30 319

Me preocupan los inconvenientes que puedan surgir en el servicio odontolégico razén por la que no le informo al
odontélogo que vivo con VIH:

Si 25 62.5°¢ 41 43.6 <0.001
No 15 375 53 56.4°¢

sEn general los odontélogos(as) son profesionales de la salud que se rigen por la ética profesional y por consiguiente te
atienden como a cualquier otro usuario independientemente de que vivas con VIH?

Si 16 432 76 80.9>¢ <0.001
No 20 54.1° 18 19.1
No sé 1 27 0 0

;Crees que el VIH/sida se pueda trasmitir en el consultorio odontolégico?

Si 13 33.3 42 447
No 26 66.7° 51 54.3¢ <0.001
No sé 0 0 0 0

;Crees que tu odontdlogo te puede transmitir el VIH?

Si 5 125 16 17.0
No 34 85.0¢ 78 83.0° <0.001
No sé 1 2.5 0 0

;Crees que puedas td trasmitirle el VIH al odontélogo?

Si 10 25.6 31 33.0
No 29 74.4< 50 53.2¢ <0.001
No sé 0 0 13 13.8

Continda



Continuacién

La odontologia y el estigma asociado al VIH  Elizondo JE et al

;Crees que puedas tu trasmitirles el VIH a otras personas que acudan al mismo consultorio o clinica odontolégica en el

que recibes atencién?
Si
No

No sé

9 225 18 19.1
31 77.5¢ 75 79.7¢ <0.001
0 0 0 0

;Crees que td puedas adquirir una infeccién secundaria, durante o después de la atencién en el consultorio o clinica

odontoldgica por vivir con VIH?
Si
No

No sé

13 333 37 394
24 61.5° 57 60.7° <0.001
2 5.1 0 0

;Crees que las personas que viven con VIH deban atenderse en consultorios o clinicas odontolégicas en donde SOLO se

atiendan a personas con VIH?
Si
No

No sé

15 38,5 21 233
24 e61.5¢ 73 77.7¢ <0.001
0 0 0 0

;Crees que las enfermedades buco-dentales afectan tu estado de salud general?

Si
No
No sé
;Como consideras tu estado de salud buco-dental?
Excelente
Bueno
Regular
Malo

No sé

35 87.5° 63 67.0¢ <0.001

5 125 31 33.0
0 0 0

8 205 6 64

28 71.8¢ 40 42.6° <0.001
26 36 383

2 51 12 128
0 0 0

VIH: virus de inmunodeficiencia humana
2 Mediante ANOVA.

b (p < 0.001) inter-grupos.

¢ (p < 0.001) intra-grupos.

las mujeres y el 83.0% de los hombres no creia que
los odontdlogos pudiesen trasmitirles a sus usuarios el
VIH, o viceversa (74.4% de las mujeres y 53.2% de los
hombres), durante la atencion odontoldgica. La mayo-
ria de las PVVS (77.5% de las mujeres y 79.7% de los
hombres) no creian que pudiesen transmitirles el VIH a
terceras personas que acudieran al mismo consultorio o
clinica odontologica. De la misma forma, el 61.5% de
las mujeres y el 77.7% de los hombres no creian que
por vivir con VIH debieran atenderse en consultorios
o clinicas odontoldgicas donde Unicamente se atien-
dan a las PVVS.

A pesar que la mayoria de las PVVS (71.8% de las
mujeres y 42.6% de los hombres) considera tener un
buen estado de salud buco-dental, no creian (61.5%
de las mujeres y 60.7% de los hombres) que por vivir
con VIH pudiesen adquirir una infeccion secundaria
durante o después de la atencidn en el consultorio o
clinica odontolégica. Sin embargo, dijeron (87.5% de
las mujeres y 67.0% de los hombres) que su estado de
salud general resultaria afectado de no recibir atencion o

tratamiento odontoldgico al presentarse alguna comor-
bilidad buco-dental asociada al VIH.

La mayoria de las PVVS (69.4% de las mujeres y 84.0%
de los hombres) sefialaron que nunca han experimen-
tado alguna situacién de discriminacion por parte de
algtin odont6logo. Tampoco el odontdlogo les ha negado
la atencion odontolégica debido a que viven con VIH
(79.5% de las mujeres y 90.4% de los hombres). A la
mayoria de los participantes (76.9% de las mujeres
y 83.0% de los hombres) nunca le han dado excusas
para negarles la atencion, ni tampoco a la mayor parte
(69,2% de las mujeres y 86.2% de los hombres) nunca
le han demorado el servicio odontoldgico por vivir con
VIH, con relacion al resto de los usuarios (Tabla 4).

La mayoria (81.6% de las mujeres y 83.0% de los hom-
bres) nunca ha experimentado murmullos, miradas o
risas hacia su persona, igualmente a la mayoria (81.6%
de las mujeres y 88.2% de los hombres), en la consulta
odontoldgica, nunca se les ha culpabilizado o desca-
lificado por vivir con VIH. La mayor parte (78.9% de
las mujeres 'y 87.2% de los hombres) nunca ha recibido
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opiniones negativas sobre su vida y comportamientos
sexuales ni han recibido un trato despectivo por parte
del odontdlogo o su personal (74.4% de las mujeres y
87.2% de los hombres).

El 78.4% de las mujeres y el 89.4% de los hombres
nunca han percibido que el odontdlogo o su personal
evita el contacto directo, o la mayoria (74.4% de las
mujeres y 87.2% de los hombres), nunca ha percibido
temor o inseguridad al momento de brindarseles la aten-
cién odontoldgica. El 76.3% de las mujeres y el 88.3%
de los hombres nunca han escuchado que se hubiese
solicitado desechar el material empleado durante su
atencion bajo el argumento de alto riesgo debido al VIH.

Los 11 items mostraron indices adecuados de con-
sistencia interna;?* por lo que ninguno fue eliminado,
obteniéndose el valor del coeficiente alfa de Cronbach
de 0.942. El primer factor estuvo compuesto por aque-
llas variables relacionadas con las experiencias de
estigma y discriminacién percibidas por los usuarios
en la consulta odontolégica; y el segundo, por aque-
llas relacionadas con la preocupacion de los usuarios
por la actitud del odont6logo o su personal hacia su
serodiagnostico. Tras el analisis factorial, se realizé un
analisis de clusters no jerarquico. En el primer grupo,
se identifico a los individuos como “usuarios que no
han experimentado estigma ni discriminacion asocia-
dos al VIH en la consulta odontolégica” (85.0%). El
segundo grupo se caracterizé por el conglomerado de
individuos denominados “usuarios que no han experi-
mentado estigma ni discriminacidn, pero sienten una
ligera preocupacion hacia la reaccion del odont6logo o
su personal al enterarse de su serodiagndstico de VIH”
(12.7%). El tercer grupo se caracterizd como “usuarios
que han experimentado algun tipo de estigma y discri-
minacion, y sienten preocupacion por la reaccion del
odontdlogo o su personal al enterarse de su serodiag-
noéstico de VIH” (2.3%) (Tabla 5).

DISCUSION

La mayor parte de las PVVS visitan una o mas veces al
afio al odontdlogo en busca de atencion odontologica,
pues tienen claro que las enfermedades buco-dentales
afectan el estado de su salud general. Los determinan-
tes socioecondémicos y educativos denotaron desigual-
dades sociales en la atencion y tratamiento del VIH.1¢
Las mujeres que participaron en el presente estudio se
inclinaron hacia los servicios dentales publicos y la
atencion odontoldgica de practica general, mientras que
los hombres que viven con VIH, y con mayor ingreso
mensual que las mujeres, en este estudio, se inclinaron
por los servicios dentales privados y de especializacion.

Pese a que, las mujeres y los hombres concordaron (i)
que el odontélogo debe capacitarse en la atencién de las
PVVS, (i) que es importante notificar al odontodlogo de

La odontologia y el estigma asociado al VIH  Elizondo JE et al

su serodiagnostico al VIH y (iii) que existe la confianza
en la confidencialidad del expediente odontologico;
finalmente, ambos desistieron en notificar al odontélogo
su serodiagnostico al VIH. El estigma es un proceso
social 0 una experiencia personal conexa que influye
sobre todos los aspectos sociales del afectado. De esta
forma, el diagnostico de VIH/sida es ocultado por la
persona que lo padece para tratar de evitar el rechazo
social que este le pueda generar; es lo que Goffman
[lama “encubrimiento”.®

Al igual que en otras investigaciones'4?'?2 alrededor del
globo y con distintos grupos poblaciones afectados por la
pandemia del VVIH/sida, entre las razones principales por las
cuales las PVVS no le informan al odontélogo la infeccion
por el VIH, perpettan, el temor al rechazo, inconvenien-
tes que puedan surgir en la relacién odont6logo-paciente
y el derecho a no revelar el serodiagndstico.

Una de las limitaciones de este estudio, comuUn con otros
relacionados con el VIH, es el empleo de una mues-
tra relativamente pequefia, debido a que la mayoria no
revela su estado seroldgico.** Sin embargo, los resul-
tados obtenidos ofrecen un panorama de las opiniones
y los problemas que las PVV'S han experimentado con
los odontdlogos.

Aun cuando los resultados del presente estudio revelaron
bajo porcentaje de estigmay discriminacion percibidos
en la consulta odontoldgica, no debemos olvidar que
la mayoria de las PVVS encuestadas no comunican al
odont6logo que viven con VIH, ya sea por las experien-
cias de estigma y discriminacion vividas por las PVVS
participantes o por la identidad social colectiva de éstas
en su contexto. Lo anterior plantea un riesgo laboral
para el odontdlogo y el resto del personal que colabora
en la clinica o consultorio odontoldgico, no sélo parael
VIH (y la provision de la profilaxis post-exposicion),
sino igualmente para otros patdgenos transmitidos por
via sanguinea, como los virus de la hepatitis By C.”#
De igual forma, este hecho plantea un riesgo para la
propia salud de las PVVS, dado que el odont6logo no
podré proporcionar un tratamiento clinico adecuado®®
y pudiere prescribir algiin firmaco que potencie o anta-
gonice con la terapia antirretroviral 510

De acuerdo con el Informe Global 2013 del Programa
Conjunto de las Naciones Unidas sobre el VIH/sida,
61.0% de los paises informaron de la existencia de leyes
contra la discriminacion que protegen a las PVVS. En
Meéxico, con base en lo establecido en el articulo primero
constitucional federal y el articulo 1, parrafo segundo,
fraccion III de 1a ley federal para prevenir y eliminar la
discriminacion, se considera un acto contrario a derecho
estigmatizar y negar derechos a las PVVS. Por consi-
guiente, se considera discriminatorio y antiético negar
la atencién odontoldgica a las PVVS y a otros usuarios
con enfermedades infectocontagiosas puesto que ello
vulnera garantias primordiales de los seres humanos
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Tabla 5. Andlisis factorial de la percepcién del estigma y discriminacién asociados al VIH y el sida en la consulta odontoldgica.
Nuevo Ledn, México, 2014.

Medias y matriz de correlaciones

ftems
Medias 1 2 3 4 5 6 7 8 9 10
a 0.338
b 0.185 0.583
C 0.308 0.661 0.589
d 0.346 0.514 0.305 0.579
e 0.323 0.574 0.462 0.658 0.663
f 0.431 0.522 0.523 0.567 0.545 0.758
g 0.285 0.540 0.484 0.541 0.596 0.822 0.713
h 0.262 0.456 0.431 0.537 0.525 0.776 0.676 0.790
i 0.238 0.516 0.432 0.554 0.541 0.803 0.741 0.802 0.880
j 0.308 0.539 0.506 0.543 0.555 0.804 0.747 0.771 0.823 0.819
k 0.308 0.529 0.405 0.469 0.491 0.470 0.613 0.472 0.495 0.472 0.636
Matriz de componentes rotados
ftems Factor 1. Sin experiencias Factor 2. Sin preocupacién Comunalidades
personales de rechazo por parte  por la actitud del odontélogo
del odontélogo o su personal o su personal
a 0.286 0.821 0.756
b 0.207 0.785 0.659
C 0.368 0.768 0.725
d 0.552 0.458 0.514
e 0.822 0.402 0.838
f 0.719 0.456 0.726
g 0.834 0.337 0.809
h 0.890 0.239 0.849
i 0.891 0.271 0.868
j 0.831 0.378 0.833
k 0.422 0.569 0.502
Autovalores 7.049 1.030
Porcentaje de la 64.079 9.361

varianza explicada

Distancias entre los centros de los conglomerados finales

Conglomerado 1. Usuarios que no han 2. Usuarios que no han 3. Usuarios que han experimentado
experimentado estigma ni experimentado estigma ni estigma, discriminacion y sienten
discriminacion asociados al VIH  discriminacién pero sienten preocupacion por la reaccion
en la consulta odontolégica una ligera preocupacion por del odontélogo o su personal al
la reaccion del odont6logo o enterarse de su serodiagnéstico al
su personal al enterarse de su VIH
serodiagnéstico al VIH
85.0% (n =114) 12.7% (n=17) 2.3% (n=3)

1 9.434 5.292*

2 9.434 4.394*

3 5.292 4.394

Método de rotacion: normalizacién Varimax con Kaiser. Medida de adecuacién muestral Kaiser-Meyer-Olkin: 0,904. Prueba
de esfericidad de Bartlett p < 0.0001; converge en tres iteraciones. Analisis de cluster no jerarquico (K-means Cluster)
*p < 0.001 mediante ANOVA.

como lo es la atencion médica eficiente. Sin embargo, Ambas realidades (el usuario no notifica su serodiag-
con frecuencia, la falta de servicios legales accesibles nostico y el odontdlogo niega la atencién al usuario
resulta en que muchos casos de discriminacion, rela- infectocontagioso) no garantizan que los odontélogos

cionados con el VVIH, nunca se aborden. 0 sus usuarios eviten la exposicién al VIH y a otros
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patdgenos, ya que los individuos que viven con VIH o
con alguna otra enfermedad infectocontagiosa pueden
no ser conscientes de estar infectados. Por tal motivo,
los odontdlogos y todos los profesionales de la salud
tienen la responsabilidad profesional y ética de capaci-
tarse, sensibilizarse y certificarse en el manejo del VIH
y otras enfermedades infectocontagiosas, asi como en
estudios de género, diversidad y derechos humanos, para
mantener altos estandares profesionales y asegurar que
todos los usuarios reciban un trato digno y equitativo.
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RESUMEN

Objetivo: Determinar la percepcién de hombres que tienen sexo con hombres (HSH) sobre la aplicacién
de la prueba rapida del virus de la inmunodeficiencia humana (VIH) 1/2 en el consultorio odontolé-
gico, y evaluar el estigma y la discriminacién asociados a la orientacion sexual percibidos en la consulta
odontologica.

Meétodo: Estudio transversal mediante cuestionario autoadministrado y estructurado de tipo analitico
contestado anénimamente por 185 HSH en México. Ademas de las variables sociodemograficas, la per-
cepcidén sobre los servicios y los prestadores de servicios odontolégicos, y sobre la aplicacién de la prueba
rapida anti VIH-1/2, se disefi6 y exploré mediante una escala psicométrica tipo Likert la percepcién
del estigma y la discriminacién asociados a la orientacién sexual. El analisis estadistico incluy6 analisis
factorial y analisis de clusters no jerarquico.

Resultados: El 86,5% se mostr6 a favor de la aplicacién de la prueba del VIH-1/2 en la consulta odon-
tologica. El 91,9% considera importante que el odont6logo esté capacitado y sensibilizado para realizar
la prueba. El analisis factorial revel6 dos factores: experiencias de estigma y discriminacién en la con-
sulta odontoldgica, y sentimientos de preocupacién por la actitud del odontélogo o su personal hacia
su orientacion sexual. El andlisis de clusters identificé tres grupos: usuarios que no han experimentado
estigma ni discriminacion (90,3%); usuarios que no han experimentado estigma ni discriminacion, pero
que sienten una ligera preocupacion (8,1%); y usuarios que han experimentado algin tipo de estigma y
discriminacién, y sienten preocupacion (1,6%).

Conclusion: La consulta odontolégica podria representar una ubicacién para realizar la prueba rapida del
VIH-1/2, contribuyendo en el diagnéstico temprano de la infeccién.

© 2017 SESPAS. Publicado por Elsevier Espaiia, S.L.U. Este es un articulo Open Access bajo la licencia
CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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AIDS serodiagnosis
HIV/AIDS prevention

Public health dentistry
Dental staff

Men who have sex with men
Cross-sectional studies
Psychometrics
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Men who have sex with men and human immunodeficiency virus testing
in dental practice

ABSTRACT

Objective: To explore the attitudes of men who have sex with men (MSM) towards the implementa-
tion of rapid HIV-1/2 testing in the dental practice, and to evaluate MSM'’s perceptions of stigma and
discrimination related to sexual orientation by dental care professionals.

Methods: Cross-sectional study using a self-administered, anonymous, structured analytical question-
naire answered by 185 MSM in Mexico. The survey included sociodemographic variables, MSM'’s
perceptions towards public and private dental providers, and dental services, as well as their perception
towards rapid HIV-1/2 testing in the dental practice. In addition, the perception of stigma and discrimi-
nation associated with their sexual orientation was explored by designing a psychometric Likert-type
scale. The statistical analysis included factor analysis and non-hierarchical cluster analysis.
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Results: 86.5% of the respondents expressed their willingness to take a rapid HIV-1/2 screening test during
their dental visit. Nevertheless, 91.9% of them considered it important that dental professionals must be
well-trained before administering any rapid HIV-1/2 tests. Factor analysis revealed two factors: experien-
ces of sexual orientation stigma and discrimination in dental settings, and feelings of concern about the
attitude of the dentist and dental staff towards their sexual orientation. Based on these factors and cluster
analysis, three user profiles were identified: users who have not experienced stigma and discrimination
(90.3%); users who have not experienced stigma and discrimination, but feel a slight concern (8.1%), and
users who have experienced some form of discrimination and feel concern (1.6%).
Conclusion: The dental practice may represent a potential location for rapid HIV-1/2 testing contributing
to early HIV infection diagnosis.
© 2017 SESPAS. Published by Elsevier Espafia, S.L.U. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduccion

El virus de la inmunodeficiencia humana (VIH) sigue siendo uno
de los més graves problemas de salud ptublica en Latinoaméricay el
Caribe'. El Centro Nacional para la Prevencion y el Control del VIHy
el Sida en México (CENSIDA) reporté que una de cada tres personas
con VIH desconoce su estado serolégico frente a la infeccién?>. El
indice de transmision de las personas con VIH, pero que atin no han
sido diagnosticadas, es de 6,6 transmisiones por 100 personas-afio®.

Con el fin de lograr las metas de salud publica 90-90-90 del
Programa Conjunto de las Naciones Unidas sobre el VIH y el Sida
(ONUSIDA)?, México y muchos paises consideran prioritario que la
prueba rapida para la deteccién de anticuerpos VIH-1/2 (PR-VIH)
se ofrezca y realice en los centros de servicios médicos y en las ins-
talaciones de las organizaciones comunitarias de la sociedad civil,
a los adolescentes y adultos de 13 a 64 afos de edad al menos una
vez a lo largo de sus vidas, a los que tienen factores de riesgo (p.
ej., usuarios de drogas inyectables, hombres que tienen sexo con
hombres [HSH], entre otros) cada 3 a 6 meses, y a las mujeres emba-
razadas, incluyendo las que se presentan en labor de parto y cuyo
serodiagnéstico del VIH se desconozca®®.

Por su parte, la declaracién de Phucket promueve la integra-
cion de los odontélogos en la prevencion, la deteccién y la atencién
del VIH'?, Sin embargo, a pesar de que el VIH puede ser detec-
tado mediante métodos no invasivos en suero, plasma, sangre total
o liquido crevicular-saliva’, los odontélogos atin hoy debaten, no
solo en México sino también en el resto del mundo, si deberian
o no ofrecer la PR-VIH en la consulta privada y las escuelas de
odontologia'!-16,

Por contraste, se han realizado algunos estudios concernientes
a la opinién de la poblacién general para la realizacién de la PR-
VIH durante la consulta odontolégica'#17-21, No obstante, nada en
cuanto a conocer laopinién de los grupos considerados como de alto
riesgo en la adquisicién y transmision del VIH; tal es el caso de los
HSH, en quienes las condiciones sociales generadas por el estigma
y la discriminacién asociados a la orientacion sexual (EDAOS) favo-
recen que incurran en conductas sexuales de riesgo, fomentando
asi una mayor incidencia en la adquisicién y la propagacion del
virus232223.

Desde una perspectiva de salud publica, el EDAOS es un factor
importante que obstaculiza a los HSH la divulgacién de su orien-
tacién sexual y practicas sexuales a los trabajadores de la salud??;
por ende, obstruye el acceso a los servicios de salud y al modelo del
«continuo del diagnéstico-atencién del VIH»?>25, La investigacion
cientifica demuestra que mas del 70% de los individuos que repor-
tan comportamientos sexuales de alto riesgo y que nunca se han
realizado un andlisis de detecci6n del VIH han estado en contacto
reciente con un proveedor de servicios odontolégicos?’. Por con-
siguiente, el objetivo principal del presente estudio fue analizar la
percepcion y las actitudes de los HSH hacia la implementacion de
la PR-VIH y el EDAOS en la consulta odontolégica.

Tabla 1
Caracteristicas sociodemograficas de los participantes

Variable Mediana RI
Edad (afios) 34 11
N ~ 15 4

Escolarizacion (afios cursados) n o
Orientacion sexual

Homosexual 159 86

Bisexual 23 12,4

HSH que no se definen como homosexual o bisexual 3 1,6
Trabajo

Tiempo completo 142 76,8

Medio tiempo 26 14

No trabaja 17 9,2
Ingresos mensuales

<15.000 MXN (US$ 1.146) 124 67

<30.000 MXN (US$ 2.292) 43 233

>30.000 MXN (US$ 2.292) 18 9,7

HSH: hombres que tienen sexo con hombres; RI: rango intercuartilico.

Método
Participantes y reclutamiento

En este estudio transversal participaron 185 HSH. Como criterios
de inclusion se tuvo en cuenta que los participantes fueran hombres
mayores de 18 afios que hubieran tenido relaciones sexuales (ana-
les u orales) con otro hombre. Las caracteristicas sociodemograficas
de los participantes se muestran en la tabla 1.

Los participantes fueron reclutados mediante la técnica de
muestreo por cadena de referencia para el estudio de poblacio-
nes de dificil acceso?®, con la colaboracién de las organizaciones
no gubernamentales y de base comunitaria de HSH en Monterrey,
México. La recogida de datos se realizé durante 10 semanas, de
marzo a mayo de 2015, en un consultorio odontolégico privado
de facil acceso en el centro de la ciudad. Después de la encuesta
(duracién media de 25 minutos) a los HSH participantes se les ofre-
ci6 como beneficio la realizacién de la PR-VIH en saliva (OraSure
Technologies, Inc., Bethlehem, PA), asi como una exploracién y pro-
filaxis oral de forma voluntaria, informada, consentida y gratuita,
por dos odontélogos capacitados, sensibilizados y certificados. No
hubo pérdidas ni rechazos.

Etica

El protocolo del estudio fue revisado y aprobado por los comités
de ética e investigacion del Tecnolégico de Monterrey y de la Uni-
versitat Internacional de Catalunya. Los procedimientos del estudio
se realizaron con el consentimiento por escrito de cada sujeto y de
acuerdo con la Declaracién de Helsinki?.
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Tabla 2
Percepcién hacia los prestadores y los servicios de salud oral piblicos y privados

Variable n %

¢Cudntas veces al afio acude a consulta odontologica?

Ninguna 0
Una vez al afio 94 50,8
Dos o mas veces al afio 91 49,2

¢Acude con un/a odontélogo/a del sector piiblico o privado?

Ninguno 0
Pablico 47 25,4
Privado 138 74,6
¢Acude con un/a odontélogo/a de prdctica general o de especialidad?
Ninguno 0
No sé 5il 27,6
General 75 40,5
Especialidad 59 31.9

De las siguientes opciones, marque la que mds se asemeje a la razén principal
por la que elige a un/a odontélogo/a

Conocimientos 46 24,9
Experiencia 57 30,8
Formalidad 10 5,4
Precio 27 14,6
Trato amable 15 8,1
Aspecto del consultorio 10 5,4
Higiene del consultorio 15 8,1
Aspecto personal del/de la odontélogo/a 5 2,7
Instrumento

Se utiliz6 un cuestionario autoadministrado de tipo estruc-
turado analitico (de pregunta cerrada y alternativas mdltiples)
mediante la recopilacién de datos asistida por ordenador>?. Los
temas explorados fueron las caracteristicas sociodemograficas, la
percepcion hacia los prestadores y los servicios odontolégicos
publicos y privados, y hacia realizar el diagnéstico del VIH-1/2 en la
consulta odontolégica. En las tablas 2 y 3 se encuentran las pregun-
tas de la encuesta. Ademas, se explor6 mediante el desarrollo de
una escala psicométrica tipo Likert?!, siguiendo el procedimiento
recomendado por Lynn,?? la percepcién del EDAOS en la consulta
odontoldgica. Esta escala consté de cinco alternativas en gradiente,
desde «nunca» hasta «muy a menudo». En la tabla 4 se muestran los
items de la escala.

Tabla 4

Tabla 3
Percepcién sobre realizar la deteccién de anticuerpos del VIH-1/2 en la consulta
odontolégica

Variable n %

¢El consultorio o clinica dental al que acude es seguro, limpio y cuenta con las
normas de control de infeccion?

Si 170 91,9

No 15 8,1

No sé 0 0
¢Se ha realizado en alguna ocasion la prueba del VIH?

Si 96 51,9

No 87 47,0

No sé 2 11

¢Le gustaria que en el consultorio o clinica dental al que acude le ofrecieran la
prueba rdpida de deteccion del VIH de manera voluntaria, bajo
consentimiento informado y firmado?

Si 160 86,5
No 25 13,5
No sé 0 0
¢Cree que es importante que el/la odontélogo/a esté capacitado/a para hacer la
prueba del VIH?
Si 170 91,9
No 15 8,1
No sé 0 0
¢Cree en la confidencialidad de los expedientes odontologicos?
Si 128 69,2
No 55 29,7
No sé 2 11

¢En general, los/las odontélogos/as son profesionistas de la salud que se rigen
por la ética profesional y por consiguiente le atenderdn como a cualquier
otro/a usuario/a independientemente del resultado de la prueba del VIH?

Si 152 82,2
No 33 17,8
No sé 0 0

¢Algtin familiar cercano, amigo o pareja fallecié por causa de alguna
enfermedad asociada al VIH?
Si 86 46,5
No 99 53,5

VIH: virus de la inmunodeficiencia humana.

Percepcién del estigma y la discriminacién asociados a la orientacion sexual en la consulta odontoldgica

[tems Nunca Casi nunca De vez en cuando A menudo Muy a menudo
n (%) n (%) n (%) n (%) n (%)

¢Ha experimentado alguna situacién de discriminacién por parte de 167 (90,3) 11 (6) 5(2,7) 1(0,5) 1(0,5)
algtin/alguna odontélogo/a por su orientacién sexual?

¢Con qué frecuencia se le ha negado la atencién odontolégica debido a su 173 (93,5) 8(4,3) 0 2(1,1) 2(1,1)
orientacion sexual?

Cuando ha asistido a un consultorio o clinica odontolégica, ¢dan o le 160 (86,9) 15(8,1) 6(3,2) 2(1,1) 2(1,1)
dieron excusas para negarle el servicio debido a su orientacion sexual?

Cuando ha asistido a un consultorio o clinica odontoldgica, ;se demoran o 154 (83,2) 18(9,7) 6(3,3) 4(2,2) 3(1,6)
han demorado mas en atenderle que al resto de los/las usuarios/as?

Cuando ha asistido a un consultorio o clinica odontolégica, ;realizan o han 160 (86,4) 15(8,1) 6(3,3) 4(2,2) 0
realizado murmullos, miradas o risas sobre su persona?

Cuando ha asistido a un consultorio o clinica odontoldgica, ¢opinaron 169 (91,3) 8(4,3) 6(3,3) 2(1,1) 0
negativamente sobre su vida y comportamientos sexuales?

Cuando ha asistido a un consultorio o clinica odontoldgica, ¢le atendieron 168 (90,8) 9(4,9) 8(4,3) 0 0
con disgusto, indiferencia o de manera despectiva?

Cuando ha asistido a un consultorio o clinica odontoldgica, ¢evitaron el 172(92,9) 9(4,9) 2(1,1) 2(1,1) 0
contacto con su sudor o con su piel?

Cuando ha asistido a un consultorio o clinica odontolégica, mostraron 171 (92,4) 8(4.3) 2(1,1) 2(1,1) 2(1,1)
temor o inseguridad al realizarle curaciones, suturas, o aplicarle
inyecciones u otros procedimientos odontolégicos?

Cuando ha asistido a un consultorio o clinica odontoldgica, ¢solicitaron 172(92,9) 6(3,3) 0 4(2,2) 3(1,6)
que se desecharan los materiales que utilizaron argumentando un alto
riesgo debido a su orientacion sexual?

¢Se ha sentido discriminado por la forma en la que expresa su orientacién 138(74,7) 27(14,6) 18(9,7) 1(0,5) 1(0,5)

sexual?
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En todo momento se garantizaron el anonimato y la confi-
dencialidad. No se almacend ningtn registro de datos (direccién
y protocolo de Internet, entre otros) en el acceso electré-
nico.

Andlisis estadistico

Se analizaron los datos en el programa de analisis estadistico
SPSS® version 20.0. Se realizé analisis factorial exploratorio para
sintetizar empiricamente las variables relacionadas con el EDAOS.
Lainclusion de las variables fue condicionada por la matriz de corre-
laciones que convalidala presencia de una notable correlacién entre
ellasy garantizalaidoneidad de la aplicacién de un andlisis factorial.
Los items sin significacién estadistica no se incluyeron en el ana-
lisis factorial. Se conservaron los factores cuyos valores mostraran
indices adecuados de consistencia interna mediante la estimacién
del coeficiente alfa de Cronbach?3. El método de extraccion de los
factores fue el de los componentes principales. Se calculé la medida
de adecuacion muestral de Kaiser, Meyery Olkin (KMO), y se realizé
la prueba de esfericidad de Barlett para comprobar la conveniencia
de este analisis. Se realiz6 una rotacién por el método Varimax con
Kaiser para facilitar la interpretaciéon de los resultados. Después
del andlisis factorial se hizo un analisis de clusters no jerarquico
(K-Means Cluster) para detectar el nimero 6ptimo de grupos y su
composicion a partir de la similitud existente entre los casos. Una
vez delimitados estos grupos o clusters, se comprob6 que cada uno
de los factores utilizados en la diferenciacién de los grupos fuera
estadisticamente significativo mediante el andlisis de la varianza
(ANOVA).

Resultados

La muestra de estudio la conformaron 185 HSH. La mediana de
edad de los encuestados fue de 34 afios (rango intercuartilico: 11).
La mediana de escolarizacién fue de 15 afios (rango intercuarti-
lico: 4). En relaciéon a la orientacién sexual, la mayoria (86%) se
definié como homosexual. No obstante, el 85,4% prefiere no expre-
sar de manera abierta su orientacién sexual. Por otra parte, solo el
76,8% de los participantes trabajan a tiempo completo. Sin embargo,
independientemente de su situacién laboral, recibian un ingreso
econémico mensual <15.000 MXN (US$ 1146) (tabla 1).

Percepcion de los servicios odontologicos

El 50,8% acudié a la consulta odontolégica al menos una vez
al afio y el 49,2% restante asisti6 dos o mas veces en un afio. La
mayoria (74,6%) asistia a los servicios odontolégicos del sector pri-
vado. El 40,5% recibia atenciéon odontoldgica general, mientras el
31,9% de especialidad. Entre las razones principales por las que los
encuestados elegian un determinado odontélogo se encontraron la
experiencia (30,8%) y los conocimientos (24,9%) de este (tabla 2).

Percepcion de la PR-VIH en la consulta odontoldgica

La mayor parte (91,9%) consideraba que el consultorio al que
acudia era seguro, limpio y contaba con las normas de control de
infeccién requeridas por las instancias de salud publica. El 69,2%
creia en la confidencialidad del expediente odontolégico y el 82,2%
consideré que el odontélogo se rige por la ética profesional vy,
por ende, no discriminaria a sus usuarios independientemente del
resultado de la PR-VIH. Ademas, el 86,5% desearia que en el consul-
torio olaclinica odontolégica ala que acude se le ofreciera la PR-VIH
de manera voluntaria, mediante consejeria, consentimiento infor-
madoy firmado. Sin embargo, el 91,9% creia que era necesario que el
odontélogo estuviese capacitado y sensibilizado para realizar dicha
prueba.

Entre los participantes, el 48,1% indic6 que no se habia realizado
una PR-VIH (tabla 3). Dos participantes resultaron reactivos (tasa
de prevalencia de VIH sin detectar del 1,08%). Por otra parte, el
62,2% (n=115) de los HSH encuestados tenia un familiar, amigo o
pareja con VIH, y el 46,5% (n=86) comenté que esa persona fallecié
a causa de alguna enfermedad o padecimiento asociado al virus. La
asociacion entre ambas variables de riesgo relativo (RR) e intervalo
de confianza del 95% (1C95%) de muerte por el VIH fue RR 3,9 e IC95%
2,17-7,01.

Precepcion del estigma y la discriminacion asociados
a la orientacion sexual en la consulta odontolégica

El 90,3% sefialé que nunca ha experimentado una situacién
de discriminacién por parte de ningiin odontélogo. Tampoco el
odontélogo le ha negado la atencién odontolégica debido a su
orientacion sexual (93,5%). A la mayoria (86,9%) nunca les han
dado excusas para negarles la atencién, ni tampoco a la mayoria
(83,2%) les han demorado el servicio odontol6gico por su orien-
tacion sexual, con relacién al resto de los usuarios. Finalmente, el
74,6% de los HSH encuestados nunca se han sentido discriminados
por la forma en que expresan su orientacién sexual (tabla 4).

En relacién a la evaluacién estadistica de la escala psicométrica
del EDAOS en la consulta odontoldgica, los 11 items mostraron
indices adecuados de consistencia interna (alfa de Cronbach de
0,938)33, por lo que ninguno fue eliminado. El determinante de la
matriz de correlaciones tendi6 a cero (|R < 0,01}), el indice KMO
fue 0,885y se rechaz6 la hipétesis nula de equivalencia de la matriz
de correlaciones a una matriz identidad por la prueba de esferi-
cidad de Bartlett (p <0,001). Tras rotar la matriz de componentes
factoriales por el método Varimax con Kaiser se extrajeron dos com-
ponentes, los cuales explicaron el 73,24% de la varianza total. El
primer factor estuvo compuesto por aquellas variables relaciona-
das con las experiencias de estigma y discriminacién percibidas por
los usuarios en la consulta odontolégica, y el segundo por aquellas
relacionadas con la preocupacién de los usuarios por la actitud del
odont6logo o su personal hacia su orientacién sexual (tabla 5).

Tras el andlisis factorial se realiz6 un andlisis de clusters no
jerarquico. En el primer grupo se identificaron los individuos como
«usuarios que no han experimentado estigma ni discriminacién en
la consulta odontolégica» (90,3%). El segundo grupo se caracterizé
por el conglomerado de individuos denominados «usuarios que no
han experimentado estigma ni discriminacién, pero sienten una
ligera preocupacién hacia la reaccién del odontélogo o su perso-
nal al enterarse de su orientacion sexual» (8,1%). El tercer grupo se
caracterizé como «usuarios que han experimentado algin tipo de
estigma y discriminacién, y sienten preocupacién por la reacciéon
del odont6logo o su personal al enterarse de su orientacién sexual»
(1,6%) (tabla 5).

Discusion

Esta investigacion es la primera que ha evaluado en México
la receptividad del colectivo HSH para la implementacién de la
PR-VIH en la consulta odontolégica de manera voluntaria, infor-
mada y consentida. Ademas, es la primera en desarrollar y evaluar
una escala psicométrica de la percepcion del EDAOS en la consulta
odontoldgica. Al igual que en otras investigaciones!'-141621 nues-
tros resultados sugieren que la consulta odontolégica podria ser una
posible ubicacién para hacer la PR-VIH y un sitio favorable para rea-
lizar el diagnéstico temprano del VIH-1/2 en una de las poblaciones
clave mas afectadas por la pandemia del VIH?7,

Aunque la composiciéon sociodemografica de nuestra poblacion
difiere de las de estudios anteriores, la alta tasa global (n=160,
86,5%) de aceptacién de la PR-VIH en la consulta odontolégica es
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coherente con los resultados obtenidos por Durall et al.'” (71%),
Dietz et al.?! (73%), VanDevanter et al.'® (74%), Greenberg et al.’?
(80%), Nassry et al.’# (88%) y Blackstock et al.2? (97%). Sin embargo,
a diferencia del presente estudio (n=185, 100%), solo algunas de
estas investigaciones encuestaron a los HSH sobre la PR-VIH: Durall
et al.'” (n=19, 5%), Blackstock et al.?® (n=93, 2,6%) y Dietz et al.?!
(n=3,12,5%).

Esindispensable considerar que la mayoria de las personas diag-
nosticadas con VIH cada afio son HSH, y que una tercera parte
de las nuevas infecciones se atribuyen a quienes desconocian que
estaban infectados®>2223, El 48,1% de los HSH encuestados en el
presente estudio respondié que no se habia realizado la PR-VIH,
lo que significa que desconocian su diagnéstico serolégico frente
al VIH. Aunado a lo anterior, el riesgo relativo percibido (RR: 3,9;
1C95%: 2,17-7,01) por los encuestados en torno a la muerte por
un padecimiento asociado al VIH podria ser el factor por el cual
la mayoria de los HSH aceptaron la implementacién de la PR-VIH
en la consulta odontolégica.

A diferencia del estudio de Blackstock et al.2%, quienes reporta-
ron una tasa de prevalencia del VIH no diagnosticada del 0,5% en
la poblacién general, nuestro estudio obtuvo una prevalencia del
virus sin detectar en HSH del 1,08%. Relacionado con lo anterior,
al igual que Pollack et al.?’ encontramos que los individuos con
alto riesgo de infecciéon por VIH han estado en contacto reciente
con un proveedor de servicios odontolégicos (51% y 70%, respec-
tivamente). Por tanto, la alta tasa de prevalencia en los HSH y su
contacto frecuente con los proveedores de servicios odontol6gicos
podrian ser indicativos de que laimplementacién de la PR-VIH en la
consulta odontolégica contribuiria al alcance de las metas de salud
piblica 90-90-90235, al brindar un servicio de deteccién oportuna
y de vinculacién al «continuo del diagnéstico-atencién del VIH»2°26
con énfasis en las poblaciones clave y vulnerables.

No obstante, el EDAOS es un factor importante que obsta-
culiza a los HSH la divulgacién de su orientacién sexual y sus
practicas sexuales a los trabajadores de la salud?*, pero nues-
tros resultados mostraron una baja percepcién del mismo en la
consulta odontolégica. Lo anterior puede deberse a que medir el
EDAOS resulta complicado porque las personas son mas propen-
sas a reconocer la discriminacién contra los colectivos sociales
que a reconocer la discriminaciéon contra ellos mismos como
individuos®*. Asimismo, puede existir un subregistro del EDAOS
debido ala«homonegatividad internalizada», en la cual el individuo
se autovigila para no realizar ninguna accién que pueda evidenciar
su orientacién sexual®>,

Orientaciones futuras: implicaciones y retos de la intervenciéon

Antes de la implementacién de la PR-VIH en el ambito odon-
tolégico deben resolverse importantes cuestiones éticas, legales y
econdmicas. Igualmente, debe realizarse un énfasis educativo den-
tro del plan de estudios de las escuelas de odontologia con el fin
de ampliar la cobertura y promover e incorporar la aplicacién de la
PR-VIH en la consulta odontolégica. A su vez, deben fomentarse
programas de capacitacion, sensibilizacién y certificacién en los
conocimientos cientificos relacionados con el VIH, la consejeria y
la implementacién de la PR-VIH, asi como en estudios de género,
diversidad sexual y derechos humanos, para asegurar que todos/as
los/las usuarios/as reciban un trato digno y equitativo en la consulta
odontolégica.

De igual forma, existe una serie de cuestiones logisticas rela-
cionadas con la implementacion de la deteccién rapida del VIH: la
obtencién de resultados reactivos de la prueba; la necesidad de con-
sejeria profesional y los protocolos de confirmacién, vinculacién y
retencién de los casos reactivos a los servicios de salud en coor-
dinacién con las autoridades locales; el suministro de insumos de

prevencioén e informacién focalizada del VIH; y la confidencialidad
de los resultados de la PR-VIH y del expediente odontoldgico.

Fortalezas y debilidades

En el presente estudio deben considerarse las limitaciones de
haberse implementado con un modesto tamafio de muestra, lo
que imposibilita realizar cualquier tipo de subanalisis y afirmacio-
nes generales con peso estadistico sobre la poblacién. Al disefiar
estudios de intervencién en poblaciones ocultas, y especificamente
en HSH, hay que considerar que por ser un grupo estigmatizado
se desconoce su tamafio real, que no todos se reconocen como
homosexuales o bisexuales, y que no pueden ser alcanzados por las
metodologias de muestreo tradicionales. Por ende, los estudios rea-
lizados hasta el momento no permiten un conocimiento certero de
la realidad epidemiolégica de esta poblacion ni la estandarizaciéon
delosresultados. Los resultados y las conclusiones obtenidos deben
ser considerados como hipotéticos para otros grupos sociales, lo
que limita la capacidad de la utilizacién de la escala en la poblacién
general o sacar conclusiones sobre el impacto del EDAOS percibido
en la consulta odontolégica. Sin embargo, el presente estudio pro-
porciona un panorama sobre las actitudes y percepciones de una
de las poblaciones con mayor riego de adquirir el VIH en México.

Conclusiéon

Desde nuestro particular punto de vista, es indispensable gene-
rar programas que incluyan la participacién del odontélogo en los
esfuerzos de salud publica, mas alla de la lucha contra la caries o
los padecimientos de las encias, sino también en otras enferme-
dades crénico-degenerativas como la infeccién por el VIH. Sumar
al odontélogo a esta respuesta coadyuvaria a concienciar a sus
usuarios de la infeccién por VIH a través de la PR-VIH, y a la vez
ofreceria una ubicacién mas para la deteccién oportuna como un
primer paso esencial para vincular a las personas al «continuo del
diagnéstico-atencién del VIH», lo que contribuiria a la reduccién
de la incidencia de nuevos casos de VIH y a un avance importante
en salud publica. No obstante, es poco probable que dentro de la
consulta odontolégica se ofrezca la PR-VIH a todos los usuarios.
Un enfoque especifico pareceria mas adecuado, pero la logistica de
cémo seria ofrecida requiere un poco de pensamiento critico para
evitar practicas discriminatorias. Se requiere realizar investigacién
futura a mayor escala para verificar los hallazgos del presente estu-
dio y para conocer los principales obstaculos que se anteponen a la
aplicacién de la PR-VIH en la consulta odontolégica.

¢Qué se sabe sobre el tema?

A través de la evidencia cientifica conocemos algunas de
las opiniones del odontdlogo sobre incluir la prueba rapida
anti-VIH 1/2 en la consulta odontoldgica. Sin embargo, poco
se sabe de la percepcion de los hombres que tienen sexo con
hombres en relacion a la deteccion del virus y la percepcion del
estigma y la discriminacion asociados a la orientacion sexual
en la consulta odontoldgica.

¢Qué anade el estudio a la literatura?

La validacion de un instrumento psicométrico para la medi-
cion de la percepcion del EDAOS en la consulta odontoldgica,
y brinda un panorama de la receptividad del colectivo de hom-
bres que tienen sexo con hombres para realizarse la prueba
del VIH 1/2 en la consulta odontoldgica.
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Objective: This study evaluates the potential of gingival crevicular fluid and serum cytokines as HIV stage
biomarkers.

Methods: Gingival crevicular fluid (GCF) and serum samples from 78 HIV-positive adult male subjects
(cases) and 39 HIV-negative male subjects (controls) from Mexico were examined for 17 cytokines using
multiplex ELISA. Participants were divided into five subgroups by HIV stage of infection on age-specific
CD4+ T-lymphocyte count and antiretroviral therapy (ART), and further correlated to the cytokine levels.

gfgxg;ﬁ;s Results: GCF concentrations of IL-6, IL-7, IL-10, IL-12, G-CSF and MCP-1, as well as serum concentrations
Cytokine of IL-1, IL-2 and IL-6 showed a statistically significant difference among subgroups. We found a signif-

HIV icant effect size correlation on cytokines expression levels. Subjects who were not in ART showed signif-
icantly higher levels of some of the analyzed cytokines compared to the rest. We found that GCF IL-8 was
a significant predictor for the Non-ART HIV status (p < 0.05). We observed the same result for GCF G-CSF
in the ART Short-term group and serum GM-CSF in the ART Long-term subgroup.

Conclusion: Results indicate a high variability of GCF and serum cytokines concentrations and low fre-
quency of their detection in different HIV/ART stages. However, within the limits of the present study,
some GCF and serum cytokine concentrations correlate positively. Oral and periodontal innate immunity
is affected by HIV viremia and ART. GCF IL-8, G-CSF, as well as serum IL-8, MCP-1 and GM-CSF may be
useful biomarkers for the detection of disease presence and/or its severity due to HIV infection and
ART use.

Gingival crevicular fluid
Periodontal diseases
Antiretroviral therapy
Mexico

© 2016 Elsevier Ltd. All rights reserved.

1. Introduction

Viruses and other periodontopathogens are risk factors in many
oral and systemic diseases and human immunodeficiency virus
(HIV) is not the exception. Co-pathogenesis is characterized by
numerous complex interactions between the co-infecting patho-
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gens and their host, inducing disruption of physical barriers, dys-
regulation of immune responses and arrears to achieve immune
homeostasis. HIV targets and infects CD4+ T-cells by binding to cell
surface glycoprotein CD4 and then to chemokine coreceptors CCR5
or CXCR4. Infected HIV cells releases newly formed virions in a
semi-synchronous wave pattern and are also thought to spread
them through direct contact with their neighbors via virological
synapses and by pools of free virions [1]. The oral cavity seems
to be a potential reservoir of HIV, as its RNA and DNA can be
detected and quantified in the subgingival biofilm, gingival crevic-
ular fluid (GCF) and saliva of HIV-infected individuals [2-4]. There-
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fore, the oral epithelial cells are susceptible to either cell-free or
cell-associated HIV infection.

The biological and clinical basis of the probable relationship
among oral chronic inflammatory disorders, such as periodontal
disease and the exacerbation of HIV viremia have received limited
attention [5]. Nevertheless, controversial data regarding the associ-
ation among immunosuppression and prevalence/severity of oral
and periodontal diseases in HIV-infected individuals had been
reported [6,7].

The cytokines, chemokines, and their receptors have been
receiving notable consideration afterward the discoveries that
some of them could specifically block HIV infection and that some
specific chemokine receptors were the long-sought co-receptors
which, along with CD4+ T-cell, are required for the productive
entry of HIV [8]. The intricate and complex balance of factors that
regulate the HIV-1 pathogenic process is highlighted by both the
inhibition and enhancement that cytokines, chemokines and their
receptor signaling events elicit on the HIV entry and replication
processes.

Extending our prior work, where we examined whether the
levels of interleukin (IL)-2, IL-4, IL-6, IL-8, IL-10, granulocyte-mac
rophage-colony-stimulating factor (GM-CSF), interferon-gamma
(IFN-vy), and tumor necrosis factor alpha (TNF-o) in GCF were
altered in HIV-infected individuals with non-periodontal disease,
and whether CD4+ T-cell count, HIV viral load and antiretroviral
therapy (ART), affected those levels [9]. We decided to explore
the possible association between GCF and serum levels of IL-1B,
IL-2, IL-4, IL-5, IL-6, IL-7, IL-8, IL-10, IL-12, IL-13, IL-17, GM-CSF,
IFN-v, granulocyte colony-stimulating factor (G-CSF), monocyte
chemotactic protein-1 (MCP-1), macrophage inflammatory
protein-18 (MIP-1B), tumor necrosis factor alpha (TNF-a), with
CD4+ T-cell count, HIV viral load and ART, as well as their associa-
tion with HIV/ART status, in an effort to identify and quantify peri-
odontal and systemic risk biomarkers by objective methods and
measures.

2. Material and methods
2.1. Recruitment and participants

Participants were recruited from HIV/AIDS healthcare provi-
ders, non-governmental and community-based organizations in
Monterrey, Mexico and adopted a non-probability and snowball
sampling [10]. The research involved 202 consenting adult men
who have sex with men (MSM). Eligible participants in the cross-
sectional study were those 18 years or older and who had engaged
in sex - anal or oral - with another male.

HIV-infected subjects were diagnosed in advance of the study as
HIV-positive by enzyme-linked immunosorbent assay (ELISA) and
confirmed by Western Blot [11]. All self-declared non-HIV subjects
were provided with an opportunity to undergo voluntary counsel-
ing and testing for HIV (at screening and if enrolled, 3 months after
all study samples were taken), detected by rapid HIV-1/2 test (Ora-
Sure Technologies, Inc., Bethlehem, PA).

2.2. Ethics

The study protocol was reviewed and approved by the ethics,
research and biosafety committees at Tecnologico de Monterrey
and Universitat Internacional de Catalunya. The study procedures
were undertaken with the written consent of each subject and
according to the Declaration of Helsinki [12].

2.3. Clinical examination

2.3.1. Anamnesis

All participating patients were offered a general health survey
and baseline electronic medical/dental records were collected.
Exclusion criteria included history or current manifestation of
any systemic, autoimmune, and infectious diseases, or other than
HIV/AIDS. Likewise, diabetes, concurrent psychiatric or psycholog-
ical treatment, illicit drug use, current alcohol abuse, chronic or
intermittent usage of anti-inflammatory or antidepressant drugs,
antibiotics, chlorhexidine digluconate, previous vaccination
(<4 weeks), previous periodontal treatment (<6 months) and cur-
rent use of prosthetic or orthodontic appliances (fixed or remov-
able), that could affect periodontal or systemic cytokine
expression. Smoking habit was recorded and not excluded due to
its prevalence among MSM with that among other men [13,14].
In like manner, obesity could not be avoided and body mass index
(BMI) was taken into account due to obesity prevalence among
Mexican adult population [15].

2.3.2. Oral examination

All participants underwent a standardized baseline oral exami-
nation. Gingival recession (REC), probing pocket depth (PPD), clin-
ical attachment level (CAL) and bleeding on probing (BOP) were
measured using Florida Probe® (Florida Probe Corporation, Gaines-
ville, FL). Six sites were measured in all teeth considering a fixed
reference point on the occlusal surface of teeth and cementoe-
namel junction, except third molars. A total number of natural
teeth was recorded. BOP was calculated as the percentage of posi-
tive sites per subject. BOP was considered positive if bleeding was
elicited within 30 s following periodontal probing. Plaque index
was recorded (PI) [16]. No radiographs were taken. Periodontitis
was defined by the presence of one site with PPD > 4 mm and
CAL > 3 mm on at least 4 different teeth with or without BOP.
HIV-related oral lesions were recorded according to classified crite-
ria EC-Clearinghouse [17], and OHARA case definitions [18].

2.4. Samples and laboratory tests

Prior sampling all subjects were rapid tested for the presence of
anti-HBc, HBsAg and anti-HCV (Intec, Xiamen, China). In addition,
non-fasted blood glucose levels (BGL) were determined (LifeScan,
Inc., Milpitas, CA). Furthermore, oral fluid multiple drug screen test
was used to determine drug abuse (Branan Medical Corp., Irvine,
CA). All rapid tests were performed with appropriate counseling
and referral.

2.4.1. GCF collection

Maxillary teeth including first molars, second premolars, and
canines or central incisors (three teeth per subject) were selected.
Sampled teeth were free of gingival inflammation, caries, pros-
thetic reconstruction and root canal therapy. After supragingival
plaque was removed, paper strips (PerioPaper Strips, OraFlow,
PlainView, NY) were gently inserted into the crevice for 30 s. GCF
volume was measured and converted to microliters using Periotron
8000 and MCCONVRT V2.52 (Oraflow Inc., Amityville, NY). Paper
strips with traces of blood were discarded and sampling was repli-
cated from another non-sampled site of the tooth. Six paper strips
of each patient were placed in 500 pl of phosphate-buffered saline
(PBS). Following 10 s vortexing and 20 min shaking, the strips were
removed and the eluates were centrifuged for 5 min at 5800 x g to
remove plaque and cellular elements. The supernatant was har-
vested and divided into aliquots and stored at —80 °C until assayed.
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2.4.2. Serum and plasma samples

Samples were taken following the standard operating proce-
dures for serum and plasma collection for biomarker discovery
and validation [19].

2.4.3. CD4+ T-cell counting

Blood samples were stained and analyzed by FACSCount (Bec-
ton Dickinson, San Jose, CA) within 2 h and all measures were per-
formed in triplicate according to manufacturer’s instructions.

2.4.4. Cytokine assay

Selection and assessment of cytokines was based accordingly to
their potential relevance as periodontal biomarkers of HIV pathol-
ogy and infection immune response in which immunological corre-
lates remain undefined. Levels of cytokines in serum and GCF
samples from all subjects were determined using Bioplex ProTM
Human Cytokine 17-plex Assay (Bio-Rad Lab., Inc., Hercules, CA)
accordingly to manufacturer’s protocol at the same time in dupli-
cate. All proteins were determined using Bio-Plex array reader
(Luminex, Austin, TX) at 405 nm wavelength. Samples with analyte
concentrations beneath the detection limit were assigned an inter-
mediate value between zero and the lowest detectable level in
every assay plate before log transformation, therefore all samples
were preserved within the data set. Concentrations of cytokines
were corrected for serum and GCF volume, and were defined as
pg/ul, for the GCF total amounts were expressed as pg/6 sites.

2.4.5. HIV-1 RNA assay

Plasma samples from HIV-infected individuals were analyzed
using real-time PCR by Cobas Ampliprep/Cobas TagMan HIV-1 test
(Roche CAP/CTM-48 V2) on the TagMan 48 analyzer (Roche Molec-
ular Systems, Branchburg, NJ). This assay has a reportable range of
20 to 1.0E+7 HIV RNA copies/ml.

2.5. Statistical analysis

Data were tested for normal distribution using the Kolmogorov-
Smirnov test [20] and Levene’s test. Grubbs’ test [21] was used to
determine significant outliers from the data set. Outliers were win-
sorized from the analysis [22], and normality was reconfirmed
with the above-mentioned normality test. Results based on nor-
mality and outlier tests were followed by repeated measures Mul-
tivariate Analysis of Variance (MANOVA) to test for group
differences. Differences within groups are presented as
means + standard deviation (SD) for continuous variables and as
proportions for categorical variables.

Additionally, all data were analyzed with a series of follow-up
ANOVA, the homogeneity of variance assumption was tested on a
series of Levene’s F-test for all analyzed variables. Paired “t” test
was used to compare the means of data from two related samples.
A series of post hoc Scheffé’s test were performed to examine indi-
vidual mean difference comparisons (control of type I error) and
determine the exact nature of group differences.

Pearson’s correlation coefficient (PCC) and multivariate linear
regression (MLR) analyses were used to compare means of
immunological parameters among independent groups. The
assumptions of independence and homoscedasticity for MLR was
checked using Durbin-Watson test [23] and Breusch-Pagan test
[24], respectively. Heteroscedasticity-consistent standard error
estimators [25] were used to correct any presence of spatial non-
stationarity (avoid type I errors) in the MLR models. All data were
analyzed with SPSS® (version 22.0) and all test were performed
considering o = 0.05 to indicate statistical significance.

3. Results
3.1. Demographic and clinical findings

Based on inclusion and exclusion criteria the study sample com-
prises 117 voluntary MSM. Descriptive statistics were used to ana-
lyze breakdown of subjects by the status of HIV test. 78 HIV-
positive subjects (age range 22-54 years, median 35) as cases
and 39 HIV-negative subjects (age range 18-49 years, median 32)
as controls match in race, sex, sexual orientation, and sexual
behavior. All 39 HIV-negative subjects were retested 3 months
after all study samples were taken and remained HIV negative.

HIV-positive subjects were grouped according to the Center for
Disease Control (CDC) classification for HIV infection [26]. Included
stage, and duration of HIV infection (calculated from HIV serodiag-
nosis date), use of ART, anti-HIV drug classes, Mexico’s ART guide-
line (first, second or salvage) [27], duration of ART, CD4+ T-cell
count, and HIV RNA viral load (Table 1).

The cohort was then divided into subgroups, six HIV-infected
subjects were not on antiretroviral therapy (Non-ART subgroup)
at the time of the study and seventy-two were receiving different
combinations of ART, mainly one non-nucleoside reverse tran-
scriptase inhibitor (NNRTI) and two nucleoside reverse transcrip-
tase inhibitors (NRTIs) n=51, 71%. Those who had been on
ART < 1 year (n=8, 11%) were classified as ART-naive, those who
had been taking ART > 1 <6 years (n=41, 57%) were classified
as short-term ART, and finally those who had been taking ART
for > 6 years (n=23, 32%) were classified as long-term ART. Of
those who had been on ART were sub-classified as first-line ART
(n=57, 79%), second-line ART (n =13, 18%) and salvage ART sub-
jects (n=2, 3%), (Table 1).

3.2. Data preprocessing and normalization

After data preprocessing and pretreatment was achieved,
results for parameters based on normality and outlier tests were
followed by MANOVA. Effect was obtained, Pillais’ Trace = 2.58, F
(192,000)=2.57, p <0.001. The multivariate effect size was esti-
mated at 0.645, which implies that 64% of the variance in the
canonically derived dependent variables were accounted for stages
of HIV infection. There were significant differences (p <0.05)
among subgroups in Age, CD4+ count, HIV viral load and sites with
PPD > 4 mm and CAL >3 mm associated with the HIV/ART status.
Nonetheless, Scheffé’s post hoc analysis did not reveal any reliable
differences in sites with PPD >4 mm and CAL >3 mm among sub-
groups (Table 2).

Besides, there were non-significant differences among sub-
groups in social factors such as educational attainment and
monthly income, and none were there among personal behavior
and lifestyle factors like smoking habit and alcohol consumption,
and nor did in systemic and oral clinical variables (Table 2).

Prevalence of oral lesions among HIV-positive subjects with and
without ART and HIV-negative subjects were rarely seen. Hyper-
pigmentation was the most common oral lesion in all subgroups,
followed by only one case of linear gingival erythema in the
Non-ART subgroup. Nevertheless, there were no significant
differences.

3.3. GCF and serum cytokine levels

The values of GCF IL-6, IL-7, IL-10, IL-12, G-CSF, and MCP-1 were
significantly higher in the Non-ART subgroup as compared to the
control. However, IL-10 and IL-12 did not show a significant p-
value in the post hoc. On the other hand, IL-1B, IL-2, and IL-6 were
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Table 1

Classification of HIV-infected subjects on infection stage on age-specific CD4+ T-lymphocyte count and ART on date base.

Parameters

Infection stage based on age-specific CD4+ T-lymphocyte count (n=78)

Years of infection <1 yr (mean 0.84 yr [SD 0.15] n=14)

1-5 yrs (mean 2.43 yrs [SD 0.9] n=41)

>5 yrs (mean 8.64 yrs [SD 3.27] n=23)

HIV Stage Cells/puL Mean n n% Cells/puL Mean n n% Cells/uL Mean n n% Total
1 >1500 / / / >1000 1069.33+113.23 3 3.8 >500 773.07+£195.76 14 179 17

2 750-1499 800 1 13 500-999 681.65+127.98 17 218 200-499 340.86+52.72 7 9 25

3 <750 365.31+97.33 13 16.7 <500 362.19 £ 92.05 21 269 <200 161 +26.87 2 2.6 36
ART based on date, guideline and drug class (n=72)

Study Groups Non-ART (n =6) Naive ART (n=8) Short-term ART (n=41) Long-term ART (n=23)

Anti-HIV Drug Classes A B C n n% A B C n n% A B C n n% Total
First 7 1 / 8 103 31 7 / 38 48.7 7 4 / 11 14.1 57
Second / / / / / 2 1 / 3 3.8 3 5 2 10 12.8 13
Salvage / / / / / / / / / 1 / 1 2 2.6 2

Mean # standard deviation, n% = distribution %, ART Guideline First, second and salvage (Mexico’s ART Guideline CENSIDA), A =2 NNRTIs (Non-Nucleoside Reverse Tran-
scriptase Inhibitors) + 1 NRTI (Nucleoside Reverse Transcriptase Inhibitors), B =2 NNRTIs + Ritonavir boosted PI (Protease Inhibitors), C = Other antiretrovirals with minimal

cross-resistance risk.

Table 2
Demographic and clinical characteristics of the study subjects.
Study groups Non-ART (n=6)  ART Naive (n=8) Short-term ART Long-term ART Non-HIV subjects MANOVA Post
(n=41) (n=23) (n=39) p hoc
Age 30.33+6.56 28.38+5.95 3537 +£8.07 40.65 £ 6.37 32.10+6.98 0.0001 0.001
Educational 14.33 £2.08 15.33£3.26 13.97 £3.82 13.71 £4.05 15 £3.65 0.67
attainment
Monthly income 1000.63 £308.35 1019.65 +£497.99 1002.01 +551.45 1159.87 + 708.89 1130.57 £ 708.57 0.50
HIV Stage*® HIV Stage 3 HIV Stage 3 HIV Stage 2 HIV Stage 1
CD4" Range 251-491 220-800 136-1200 142-1200
Mean 397.83 £95.94 395.25 +186.35 546.39 + 239.85 588.30 + 285.02 0.0001 0.0001
HIV viral copies Range 20-60,500 20-39,000 20-3250 20-3300
Mean 28,735+20,468  5131+13,702 81.22 +507.40 254.78 £ 843.43 0.0001 0.0001
Glucose 87.50 + 8.40 90.25+5.14 90.76 +11.40 95.22 +13.54 94.26 +12.70 0.37
BMI® 2498 +6.17 2435+ 2.54 26.54 +3.22 2534 +3.84 27.59£4.1 0.07
Number of teeth 293315 28.75+0.88 28.05+1.93 2735+2.18 1.94+0.11 0.11
Plaque Index 1.63 £0.46 1.61+048 1.55+0.49 1.58 +0.37 1.56 +0.39 0.58
BOP 10.33 £14.37 6.38 £6.96 4.71 £5.46 7.13+£12.84 7.28 £13.26 0.70
PPD Range 3.46-4.67 3.43-3.69 3.31-5.41 3.39-5.34 3.27-4.64
Mean 3.96 £0.55 3.52 £0.08 3.67 £0.40 3.90 £ 0.56 3.73+0.37 0.093
CAL Range 2.66-2.91 2.58-2.82 2.46-3.01 2.55-2.94 2.45-3.11
Mean 2.72 £0.09 2.65 £ 0.07 2.65 +0.09 2.70+0.11 2.68+0.12 0.36
PPD/CAL 13.66 £ 8.28 8 +£6.56 5.60 + 4.45 6.78 £6.57 8.43+7.77 0.046 0.095
% n % n % n % n % Total (n) Total (%)
Homosexual 5 833 7 87.5 38 92.6 20 86.9 34 87.1 104 88.9
Bisexual 1 16.6 1 12.5 3 7.3 3 13 5 12.8 13 11.1
Non-smoker 3 50 6 75 22 53.7 10 435 19 48.7 60 51.2
Smoker 3 50 2 25 19 46.3 13 56.5 20 513 57 48.7
Alcohol Non-drinker 4 66.7 6 75 22 53.7 11 47.8 16 41 59 50.4
Alcohol Drinker 2 333 2 25 19 46.3 12 52.2 23 59 58 49.6

Mean + standard deviation, Post hoc Scheffé, Age in years, Educational attainment = Years of school completed, Monthly income in USD, CD4 cell count (cell mm~3), HIV viral
load (copies mm~3), Blood Glucose Level (mg/dL), BMI =Body Mass Index (kg/m?), Number of teeth, BOP = Bleeding On Probing, PPD = Probing Pocket Depth (mm),
CAL = Clinical Attachment Level (mm), PPD/CAL = Sites with PPD >4 mm and CAL >3 mm.

2 Centers for disease control and prevention revised surveillance case definition for HIV infection.

> World Health Organization International Classification of adult underweight, overweight and obesity according to BML.

significantly higher in serum samples and again, only in the Non-
ART subgroup (Table 3).

The PCC was used to identify relationships with at least a med-
ium effect size (r >0.30 or <—0.30) [28] between GCF and serum
equal cytokines in all subgroups (Table 3). Furthermore, correla-
tions were calculated between GCF and serum cytokines concen-
trations and all variables in all subgroups (Table 4).

Finally, significant predictors were entered into an MLR model
(Yp = X&+1) Bfir1)+€) where the relationships between multiple
dependent variables (i.e., Ys)—measures of outcomes—and multiple
predictor variables (i.e., Xs) were assessed to determine whether,
and to what extent, GCF and serum cytokines remained significant
HIV/ART status predictors. Separate models were created for each
subgroup and assumptions of independence and homoscedasticity

for MLR was checked using Durbin-Watson test and Breusch-Pagan
test, respectively.

After removal of the non-significant explanatory variables via
conducting a stepwise MLR, GCF and serum cytokines contributed
to predict HIV/ART status (Table 5) and combined explained 39% of
the observed variance in the Non-ART group (R2 = 0.394, F = 11.94,
p <0.01). The standardized coefficients showed that in this analy-
sis, GCF IL-8 was the most important explanatory variable. Further-
more, GCF IL-8, IL-2, and serum MCP-1 showed a negative effect,
which means that with decreasing concentrations decreased the
probability to be classified in the Non-ART group. Per contra, any
cytokine contributed to predict the ART-naive subgroup. Moreover,
the GCF G-CSF was the only explanatory variable (35% p < 0.01)
and with a negative effect in the ART short-term subgroup. Serum
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Table 3

GCF and serum cytokine levels, comparison of paired, variance and differences of means, and correlation coefficients by study groups (pg/dl).

Cytokine Study Non-ART (n = 6) ART Naive Short-term ART Long-term ART Non-HIV subjects ANOVA  Post hoc
groups (n=8) (n=41) (n=23) (n=39)
IL-1B GCF 61.56 +44.95! 58.63 + 90.63 47.56 + 60.96° 69.76 +62.02°/0.470°  66.52 + 119.45° 0.851
Serum 0.220.53' 0.00 £ 0.00 0+0.00° 0.03£0.15° 0+0.00° 0.005  0.009
IL-2 GCF 0.00  0.00 0.00 +0.01 0.01+0.03 0.01£0.04 0.02 £ 0.05' 0.437
Serum 1.63£3.98 0.00 £ 0.00 0.00 £ 0.00 0.08 £0.39 0£0.01' 0.001  0.002
IL-4 GCF 0.01£0.01' 0.1£0.01' 0.01+0.01° 0.01+0.01/0.442 0.01£0.01° 0.361
Serum 0+0.00' 0+.00' 0+0.00° 0.01+0.03 0+0.00° 0.418
IL-5 GCF 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00/0.528 0.00 £ 0.00 0.092
Serum 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00£0.01 0.00 £ 0.02 0.612
IL-6 GCF 0.09£0.12/ 0.02 £0.03 0.02 +0.03° 0.02 £0.07 0.01+0.03 0017  0.024
0.855
Serum 1.25£3.05 0.00 £ 0.00 0+0.00° 025+1.17 0.01+0.02 0012 0.024
IL-7 GCF 0.14£0.18 0.02 £0.03 0.03+0.04 0.06 +0.11'/0.443 0.05 £ 0.07° 0019  0.031
Serum 0.00 £ 0.01 0.01+0.01 0.02 +0.08 0.01+0.01' 0.01£0.02° 0.878
IL-8 GCF 24.26 +16.94! 9.15+6.11° 15.18 £ 19.36%/0.327 20.54+19.31° 15.01£15.6° 0371
Serum 0.01£0.01 0.01+0.01° 0.01+0.01° 0.02 +0.02° 0.01£0.01° 0.303
IL-10 GCF 0.11£0.07' 0.04 +0.02° 0.05 +0.04° 0.06 +0.04° 0.06 £ 0.05° 0.040  0.068
Serum 0.01 £ 0.02f 0+0.00° 0+0.01° 0+0.01° 0.01£0.04° 0.348
IL-12 GCF 039044 0.08 +.009' 0.11+0.18 0.15+0.32 0.11£0.16 0.049  0.087
Serum 0.14£0.34 0+0.00' 0.04+0.21 0.03 £0.07 0.08£0.25 0.589
IL-13 GCF 0.13£0.20 0.03 +0.03' 0.05+0.07° 0.06 +0.10° 0.04 *0.05°/0.362 0.135
Serum 0.00 £ 0.00 0+0.00' 0+0.00° 0+0.00° 0£0.01° 0.383
IL-17 GCF 0.63£0.29' 0.30+0.26° 0.36 +0.30° 0.53+039° 045 £ 0.40 0.187
Serum 0.09£0.21' 0+0.00° 0+0.02° 0.08 +0.34° 0.19+0.91 0.661
G-CSF GCF 26.80£29.15 7.62£5.63° 6.87+9.3% 11.68+15.11° 7.52£9.94° 0.005  0.010
Serum 0.01+0.02 0.01+0.01° 0.03+0.08° 0.24+1.01° 0.04£0.14° 0.449
GM-CSF  GCF 56.03 + 25.06° 37.85£19.17°  43.55+18.84° 48.52 +14.47° 4599+ 18.8° 0.356
Serum 0+£0.00° 0+0.00° 0+0.00° 0.67 +321° 0+0.00° 0.399
INF-y GCF 3.88+2.07 1.91+1.74! 2.13+1.64° 2.89 +1.86/0.416 270+2.11° 0.144
Serum 12.91£31.61 0+0.00' 0.02+0.10° 7.80£37.38 0+0.00° 0.227
MCP-1  GCF 1.10+1.06 0.39+0.26 0.48 +0.42° 0.59 +0.61' 043+% 0024  0.042
Serum 0.12£0.23 0.14+0.19 0.16+0.17° 0.20 038 0.10£0.09° 0.470
MIP-1  GCF 5.15+7.62 0.82+0.24° 2.34+3.87/0.352 2.32+336 1.39+1.82 0.094
Serum 2.55+3.06 1.93£0.67° 2.59 +1.97' 2.14+0.80 240£135 0.761
TNF-o  GCF 0.16£0.10 0.08 +0.05° 0.08 +0.07° 0.10£0.07 0.09 £ 0.09° 0.202
Serum 1.48 £3.59 0+0.00° 0+0.01° 0.58 +2.78 0+0.02° 0.102

Mean  standard deviation, ANOVA indicates p value, Post hoc Scheffé, In bold numbers Pearson’s correlation, (/XX), ART (Antiretroviral Therapy), GCF (Gingival Crevicular
Fluid), IL (Interleukin), G-CSF (Granulocyte Colony-Stimulating Factor), GM-CSF (Granulocyte-Macrophage Colony-Stimulating Factor), INF-y (Interferon-gamma), MCP-1
(monocyte chemotactic protein-1), MIP-1B (macrophage inflammatory protein-1p), TNF-a (Tumor Necrosis Factor alpha).

Correlations coefficient > 0.30 were considered medium effect size, statistically significant (p < 0.05).

" significant at 0.05 level (p < 0.05).
T Paired “t” test significant at 0.05 level (p < 0.05).
§ Paired “t” test significant at 0.01 level (p < 0.01).

GM-CSF and IL-8 were the ones that predicted the variance (11%
p < 0.01) in the ART long-term subgroup.

No multicollinearity was present and standardized residuals
showed a normal distribution in all subgroups, meeting the impor-
tant assumptions of normality and multicollinearity. However, the
Breusch-Pagan post hoc test exposed the presence of heteroscedas-
ticity in some models (p < 0.05), suggesting that the data was not
being adequately explained by the statistical models of conditional
means being estimated, invalidating the significance of the statis-
tical tests (Table 5). Thus, heteroscedasticity-consistent standard
error estimators (HCSE) [25] were used to correct the presence of
spatial non-stationarity in the Non-ART and Short-term ART sub-
group MLR models. Under the null hypothesis that all regression
coefficients for self-concept in the two MLR models were equal
to zero, HCSE analysis was performed on each one. The null
hypothesis was rejected only for GCF IL-8, G-CSF, and serum
MCP-1 (p <0.05) as predictors in the Non-ART model. Likewise,
Ho was rejected for GCF G-CSF as a predictor in the ART short-
term model (Table 5).

4. Discussion

GCF is an exudate from blood vessels and periodontal tissues, it
contains many proteins derived from the blood, and it is released
into the gingival crevices or periodontal pockets [29]. In this study,
we determined the concentrations of different cytokines from GCF
and serum in an endemic population as part of an effort to identify
a single biomarker or combination of cytokines which have a
potential to detect differences in HIV stages of infection based on
age-specific CD4+ count and ART compared to non-HIV-infected
individuals. Up to our best knowledge, this is the first study to
report the levels and correlation of 17 GCF and paired serum
cytokines in HIV-infected and HIV-uninfected individuals.

We demonstrated that 16 of the 17 researched biomarkers in
the GCF samples could be detected using the multiplex bead
immunoassay, and the levels of 8 GCF biomarkers (IL-1B, IL-4, IL-
6, IL-7, IL-8, IL-13, INF-y, and MIP-1) correlate with pair serum
biomarkers in several HIV/ART stages. In addition, GCF biomarkers
reflect systemic and oral clinical variables such as CD4+ count, ART
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Pearson’s correlation coefficient test comparing the gingival crevicular fluid and serum cytokines to weighted variables among the study groups.

Gingival crevicular fluid

Cytokine Variables 1 2 3 4 5 Cytokine Variables 1 2 3 4 5
IL-1B BOP 336 GM-CSF ART -,445*
Smoking -,878* -341* BOP 442
BMI ,403* INF-y CD4+ -,345*
IL-4 BOP ,380* 441 317 BOP A419% ,326*
Smoking -,404* MCP-1 Smoking -,878*
BGL ,845* BMI ,382*
BMI 354" MIP-1B CAL -,747*
IL-6 PPD/CAL 367" Teeth ,370*
Smoking -,456** Smoking -,878*
BMI ,430* ,345* TNF-o Smoking -,878*
IL-7 BOP ,466* BMI 449 ,530™*
Smoking -,878*
BMI 373" Serum
IL-8 CD4+ -,812* IL-2 Smoking ,458*
CAL ,841* IL-6 PPD/CAL -427
Teeth ,399** CAL -437
BMI 361" IL-8 Smoking -,440*
IL-10 CD4+ -438** IL-12 PPD/CAL 416"
PPD ,468* Smoking -,438*
PPD/CAL ,324* IL-13 ARV 321
BOP 419% IL-17 CD4+ ,316*
Teeth ,376* PPD/CAL ,343*
Smoking -891* Teeth ,392*
BMI 447 ,423** BMI ,355*
IL-12 BOP ,448* G-CSF Teeth ,390"
BMI ,359* Smoking -451*
IL-13 PPD/CAL ,791* MCP-1 PPD/CAL -,334*
BOP 439" PPD -,358"*
Smoking -,878* BOP -,329*
IL-17 BOP ,370* MIP-1B Smoking ,878*
Smoking -,397* 372 TNF-o BOP ,381*
BMI 342"
G-CSF CD4+ -373*
PPD/CAL 737 433
BMI 414

Correlations coefficient >0.30 were considered medium effect size, statistically significant *(p < 0.05) and **(p < 0.01), Study groups 1 (Non-ART), 2 (ART Naive), 3 (Short-
term ART), 4 (Long-term ART) and 5 (Non-HIV), ART (Antiretroviral Therapy), BOP (Bleeding On Probing), BGL (Blood Glucose Level), BMI = Body Mass Index (kg/m?), Teeth
(Number of teeth), Bleeding On Probing, PPD = Probing Pocket Depth (mm),CAL = Clinical Attachment Level (mm), PPD/CAL = Sites with PPD >4 mm and CAL >3 mm.

Table 5
Statistically significant independent predictors of multivariate linear regression models by study groups of HIV infection and non-HIV subjects.
Regression model Predictor R? Durbin-Watson F ANOVA B SE Breusch-Pagan Xx? HCSE p-
subgroup variable test test value'
Non-ART Serum IL-2 0.151 0.115 0.019 0.075 0.12
GCF G-CSF 0.254 0.008  0.002 0.003 0.03
Serum MCP-1 0.297 - 0.082 0.106 0.01
0.261
GCF IL-2 0.332 -1.07  0.493 0.621 0.08
GCF MIP-1B 0.366 0.019  0.006 0.015 0.21
GCF IL-8 0.394 - 0.001 0.001 0.04
0.003
Model Summary 0394 1.12 11.94 0.0001 0.027 0.024 96.08 0.0001 0.023 0.25
ART Naive None / / / / /
Short-term ART GCF G-CSF 0.351 .347 52.47 0.0001 - 0.003 28.57 0.0001 0.002 0.001
0.007
Long-term ART Serum IL-8 0.075 5.6 20.55
Serum GM-CSF 0.112 0.054 0.025
Model Summary 0.112 0 473  0.004 1.34 0513 7.04 0.07 / /
Non-HIV None / / / / / / / / / /

ART (Antiretroviral therapy), HIV (Human Immunodeficiency Virus), GCF (Gingival Crevicular Fluid), G-CSF (Granulocyte Colony-Stimulating Factor), GM-CSF (Granulocyte-
Macrophage Colony-Stimulating Factor), MCP-1 (monocyte chemotactic protein-1), MIP-1B (macrophage inflammatory protein-1p), R2 (Coefficient of multiple determina-
tion), F (Statistically expected level of heterozygosity), B (Unstandardized regression coefficient), SE (Standard Error), X2 (Pearson’s chi-squared test), HCSE
(Heteroscedasticity-consistent Standard Error estimator).
 p-value from HCSE test.

" Significant at 0.05 level (p < 0.05).

guideline, BMI, BGL, BOP, PPD, CAL, the number of teeth and smok-
ing habit. Moreover, in this study differences were observed in
cytokine levels among subjects in a particular HIV/ART stage and

those with non-HIV infection. Also, analyzed GCF and serum
biomarkers discriminate between all studied groups, and through
MLR we found that a combination of cytokines (GCF IL-8 and G-
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CSF, and serum IL-8, MCP-1, and GM-CSF) gave better discrimina-
tory level in different HIV/ART stages. These findings correlated
with those reported by other researchers [30-32].

Oral innate immunity mostly maintains the oral cavity health
through the innate defense mechanisms. Nevertheless, various oral
infections and malignancies may evolve when it’s impaired either
by local or systemic causes [33,34]. Not to mention that it also
appears to be modulated with the use of ART [34,35]. However,
with the introduction of ART, HIV oral manifestations have become
less widely seen in HIV-infected individuals [36,37]. In accordance,
the prevalence of oral lesions was rarely seen in our study, to such
a degree it was not possible to correlate GCF and serum cytokines
with such manifestations. Of interest, no oral warts were diag-
nosed among subjects.

Nonetheless, ART provides an inadequate immune reestablish-
ment of the oral epithelial cells of HIV-infected individuals, and
the toxic side effects of ART and/or HIV chronicity silence the
expression of multiple proteins that in healthy individuals, func-
tion to provide tough innate immune responses and battle cellular
stress [38]. Our and others research findings [32], suggest that HIV
infection and the use of ART may alter oral innate immunity and
levels of circulating oral cytokines. However, no significant differ-
ences were noted in the expression of IL-4, IL-5, IL-8, IL-13, IL-17,
GM-CSF, INF-y, MIP-1B, and TNF-a according to their ART status.

HIV-infected subjects with or without ART are susceptible to
comorbid fungal, bacterial, and viral infections in the oral cavity
(e.g., periodontal disease). Oral microorganisms growth and the
emergence of these or their byproducts accompanying chronic oral
inflammatory diseases have the capability to reactivate HIV-1 from
latently infected cells, showing a relationship of immature and
mature dendritic cells, macrophages or T-cells, and could be risk
modifiers for HIV-1 replication, systemic immune activation, and
AIDS progression [2,3]. Numerous cytokines are released from
the above mention cells and presence of a large number of cytoki-
nes, especially pro-inflammatory and inflammatory cytokines, in
the GCF have been considered as potentially useful diagnostic or
prognostic biomarkers of periodontal destruction [29]. In the pre-
sent study GCF IL-6, IL-10, IL-13, G-CSF, and serum IL-6 correlate
with PPD >4 mm and CAL >3 mm in HIV-infected subjects and
were also statistically significantly associated with ART status, like-
wise serum IL-12, [L-17, MCP-1 correlate with PPD and CAL in HIV-
uninfected subjects. Present results indicated that HIV-infected
subjects who were not on ART had a greater risk of having peri-
odontal pockets than those on ART.

Furthermore, medium to high positive PCC were found among
GCF IL-1B, IL-4, IL-7, IL-10, IL-12, IL-13, GM-CSF, INF-y, serum
TNF-o. and BOP in HIV-infected subjects who were in short and
long-term ART. In like manner, there was significant association
among GCF IL-8, IL-10 and the number of teeth of HIV-infected
individuals in short-term ART, as well as GCF MIP-1B, serum IL-
17 and G-CSF did the same but in the non-HIV-infected subjects.
While smoking habit, was found to influence the expression of
GCF IL-1B, IL-4, IL-6, IL-7, IL-10, IL-13, IL-17, MCP-1, MIP-1p, TNF-
o and serum IL-8, IL-12, G-CSF MIP-1B in HIV-infected subjects.
Notwithstanding HIV stage, ART, and age are not self-reliant risk
factors for variations in the periodontal status of HIV-infected sub-
jects, the degree of periodontitis risk seems to be higher in HIV-
infected than in HIV-uninfected individuals; some studies correlate
these findings with higher prevalence of smoking and poorer oral
hygiene in HIV-infected individuals, as well as a possible effect of
HIV-induced immunodeficiency [39,40].

Cytokines concentrations during acute HIV-1 infection are pre-
dictive of HIV disease progression [41]. In the present study GCF IL-
8 and G-CSF as well as serum IL-8, MCP-1 and GM-CSF may be use-
ful biomarkers for the detection of disease presence and/or its
severity due to HIV infection and ART use. HIV-infected individuals

have shown that IL-8 A/T genotype carriers are more susceptible to
a diversity of diseases [42]. In our study negative correlations were
found between GCF IL-8 levels within the Non-ART subgroup and
their corresponding CD4+ count. Additionally, as in other studies
[43] IL-10, G-CSF and INF-y were each found inversely associated
with CD4+ count. Moreover, our results have shown serum GM-
CSF inversely associated with ART guideline in the long-term ART
subgroup. Nevertheless, lower or unaffected levels of GM-CSF in
serum profiles of HIV-suppressed subjects have been reported
[44,45].

The impact of ART-induced HIV suppression on oral and sys-
temic levels of serological molecular biomarkers of inflammation
and immune activation still remains unclear. Therefore, data
reported in this research should be interpreted with discretion
based on the limitations of the study. As a transversal design, no
causative inferences may be assumed, only association inferences.
The modest sample size in some subgroups may be partially
responsible for the lack of significance for some variables. It’s also
important to consider the preparation of biological sample since
GCF and serum are not equivalent.

Despite these limitations, the current study may contribute to a
better understanding of cytokine biomarkers. Omics analyses of
GCF, measuring microbial and host interactions in association with
the outbreak and progression of periodontal diseases, still show
the potential to expand the landscape for the discovery of diagnos-
tic, prognostic and therapeutic markers. Future large-scale studies
need to be done to verify findings from this study and to discern
into the molecular mechanisms of how HIV and ART modify the
expression of cytokines and other systemic and oral innate
immune factors in GCF and serum over time.
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. Approval of the PhD Thesis project by the Ethics, Research, and Biosafety
Committees at Tecnoldgico de Monterrey, México. Document in Spanish
language.

. Approval of the PhD Thesis project by the Ethics in Research Committee
(Comité d’Etica de Recerca, CER) at the Universitat Internacional de
Catalunya, Spain. Document in Spanish language.

. Informed Consent Form (Information Sheet). Document in Spanish
language.

. Informed Consent Form (Certificate of Consent). Document in Spanish

language.
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Monterrey, N.L. a 25 de Enero del 2012

Dr. Jests Eduardo Elizondo

Investigador Principal
Presente:

Estimado Dr. Elizondo:
Notificamos a usted, que el dia 24 de Agosto de 2011 fue REVISADO Y APROBADQ por las

Comisiones de Etica, Investigacién y de Bioseguridad de la Escuela de Medicina del Tecnologico de
Monterrey, el estudio clinico titulado:

Protocolo de Investigacion Titulado:

“ANALISIS DE EXPRESION DE CITOCINAS EN LiQUIDO CREVICULAR
GINGIVAL DE PORTADORES DE VIH/SIDA”

Documentos Aprobados:

e Protocolo: “ANALISIS DE EXPRESION DE CITOCINAS EN LIQUIDO CREVICULAR
GINGIVAL DE PORTADORES DE VIH/SIDA” relacionado con el area de
Biotecnologia, Biomedicina Oral, Salud y VIH, (Version 2. 0), en la ciudad de
Monterrey, Nuevo Ledn, México, Junio 2011.

Sin mas por el momento.

Atentamente,
- 5
[ !-_-_:..j__.,.') d- - )
Dr. Federico Ram)a/Ruiz Dr. Carlos Cuello Garcia
Director Ejecutivo Director Ejecutivo
Comision de Etica Comisién de Investigacion

. TECNOLOGICO DE MONTERREY
- ESCUELA DE MEDICINA

Comision de [ ol
e

investigacién

APROBADO
Dr. Jorge Eugenio Moreno Cuevas 74 AGO 201

a irector Ejecutivo
Efg’f Sho TECKGLOGICD DE MONTERREY c ) d i d d
447 ESCUELA DE MEDICINA omision de Biosegurida

{7 comisién de

= Etica o ; :

Edificio CITES 3er. piso lado poniente

Ave. Morones Prielo 3000 Pte. Col. Los Doctores
64710, Monterrey, N.L., México

Tel: 52/81 3888 2223

Fax: 52/81 8888 2052



Comité Universitat
CER | d'Etica internacional
de Recerca | de Catalunya

CARTA APROVACIO PROJECTE PEL CER

Codi de I'estudi: BIO-ELB-2014-02

Versio del protocol; 1.0

Data de la versi6: 10.04.14

Titol: Citocinas Orales: progresion del VIH/SIDA

Sant Cugat del Vallés, 19 de maig de 2014

Investigador: Jesis Eduardo Elizondo
Titol de I'estudi: Citocinas Orales: progresion VIH/SIDA
Benvolgut{da),

Valorat el projecte presentat, el CER de la Universitat Internacional de Catalunya, considera que,
des del punt de vista étic, reuneix els criteris exigits per aquesta institucid i, per tant, ha

RESOLT FAVORABLEMENT

emetre aquest CERTIFICAT D'APROVACIO per part del Comité d’Etica de la Recerca, per que
pugui ser presentat a les instancies que aixi ho requereixin.

Em permeto recordar-li que si en el procés d'execucio es produis algun canvi significatiu en els
seus plantejaments, hauria de ser sotmés novament a la revisio i aprovacit del CER.

Atentament,

-

Dr. Josep Argemi
President CER-UIC
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CONSENTIMIENTO INFORMADO
PARA PARTICIPAR EN UN ESTUDIO DE INVESTIGACION TRANSDISCIPLINARIO
(MEDICO, ODONTOLOGICO, NUTRICIONAL, PSICOLOGICO Y SOCIAL)
EN HOMBRES QUE TIENEN SEXO CON OTROS HOMBRES QUE VIVEN CON Y SIN VIH/SIDA

ITESM-UANL-UIC-SSNL-OSC

Investigadores responsables:

JesUs Eduardo Elizondo Ochoa (Maestria en Ciencias Odontoldgicas con Especialidad en
Periodoncia. Doctorando Biotecnologia, Escuela Nacional de Posgrado en Ciencias e Ingenieria,
ITESM, México. Doctorando Odontologia, Escuela de Doctorado UIC-Barcelona, Espaiia))

Ana Cecilia Trevifio Flores (Maestria en Ciencias Odontologicas con Especialidad en Periodoncia,
Doctorando Psicologia, Facultad de Psicologia, UANL. México)

Adrian Valle de la O (Maestria en Ciencias con Especialidad en Medicina Interna. Doctorando
Psicologia, Facultad de Psicologia, UANL. México)

Karla Elizabeth Urriola Gonzalez (Maestria en Sexologia con Especialidad en Psicologia.
Doctorando Psicologia, Facultad de Psicologia, UANL)

Farith Zambrano Medina (Lic. en Psicologia. Doctorando en Ciencias Sociales, Escuela de
Humanidades y Ciencias Sociales, ITESM. México)

Sede donde se realizara el estudio: Centro Académico de Atencion Odontolégica (CAAD) del
Programa Médico Cirujano Odontélogo del Instituto Tecnolégico y de Estudios Superiores de
Monterrey. Av. Morones Prieto # 3000 Pte. Col. Doctores. Monterrey, Nuevo Ledn, México.

Nombre del participante:
A usted se le esta invitando a participar en este estudio de investigacion multidisciplinaria dentro del
campo de la salud. Antes de decidir si participa o no, debe conocer y comprender cada uno de los
siguientes apartados. Este proceso se conoce como consentimiento informado. Siéntase con
absoluta libertad para preguntar sobre cualquier aspecto que le ayude a aclarar sus dudas al
respecto. Una vez que haya comprendido el estudio y si usted desea participar, entonces se le pedira
que firme esta forma de consentimiento, de la cual se le entregara una copia firmada y fechada.

JUSTIFICACION DEL ESTUDIO.

Se estima que en México existen 220 mil personas que viven con VIH/SIDA. Se estima que cada
afo, 10 mil personas son infectadas, de las cuales 90% son por transmision sexual. La epidemia del
VIH/SIDA, considerada como la peor crisis de alcance mundial en materia de salud publica debido a
las caracteristicas de su transmision, alcance e intensidad de su impacto, requiere una respuesta
eficaz abordandolo como un problema de emergencia nacional y como un problema de desarrollo a
largo plazo.

Por ello es importante generar equipos transdisciplinares entorno a la atencién integral del VIH/SIDA,
que apoye no solo a las personas que viven con VIH/SIDA sino también a los miembros de su familia
y la comunidad en general. Este tipo de estrategia pretende asegurar atencion continua de
accesibilidad, equidad, alta calidad, costo-efectiva, libre de estigma, discriminacion y al mismo tiempo
proveer de guia con una secuencia logica de eventos, que debe ser util para priorizar acciones y
establecer objetivos de intervenciones posteriores de creciente complejidad.

OBJETIVO DEL ESTUDIO

A usted se le esta invitando a participar en un estudio de investigacién que tiene como obijetivo:
Fortalecer las capacidades institucionales, formacion en el manejo y atencion integral del VIH/SIDA
en la poblacion de hombres que tienen sexo con otros hombres (HSH) para potenciar el
mejoramiento de su calidad de vida mediante el diagnéstico temprano de infecciones oportunistas,
incluyendo examenes, tratamiento racional y seguimiento.

BENEFICIOS DEL ESTUDIO

Mejorar la oportunidad en el diagndstico en los grupos con mayor vulnerabilidad, fortalecer la
prevencion y control del VIH/SIDA, aumentando la efectividad del acceso al tratamiento integral, y
con ello evitar nuevas infecciones.



Con este estudio conocera de manera clara si usted presenta algun problema que requiera de

tratamiento y a su vez este estudio permitira que en un futuro otros individuos puedan beneficiarse

del conocimiento obtenido por el equipo transdisciplinario en el diagnéstico, prevencion y tratamiento

de las enfermedades y problematicas multifactoriales relacionadas al VIH/SIDA.

PROCEDIMIENTOS DEL ESTUDIO

En caso de aceptar participar en el estudio se le realizardn algunas preguntas sobre usted, su

entorno, sus habitos, sus antecedentes médicos, odontoldgicos, nutricionales, psicolégicos y se le

realizara un examen clinico minucioso de su boca, procedimiento indoloro y que no requiere de uso

de anestesia.

RIESGOS ASOCIADOS CON EL ESTUDIO

Este estudio consta de las siguientes fases:

e La primera implica contestar una sencilla encuesta.

e La segunda fase es realizarle posterior a consejeria y educacion, una prueba voluntaria para la
deteccion de: glucosa, VIH, VHB, VHC y de uso de drogas, mediante una pequefia muestra de
sangre por una puncion en la punta de un dedo y muestra de fluido oral mediante una paleta.

Todas bajo la Norma Oficial Mexicana NOM-010-SSA2-1993 y los principios de consentimiento
informado y confidencialidad del resultado. Igualmente muestras de tejido conectivo periodontal,
liquido crevicular, placa dentobacteriana y plasma sanguineo para fines diagndsticos y de
investigacion. El plasma muestra a utilizarse para fines diagndsticos y de investigacion sera
utilizado de conformidad a lo que establece la norma Oficial Mexicana NOM-253-SSA1-2012
apartado 16.3.

e La tercera fase es realizarle un examen clinico y radiografico de su boca

e En caso de que usted desarrolle algun efecto adverso secundario o requiera otro tipo de
atencion, ésta se le brindara en los términos que siempre se le ha ofrecido.

ACLARACIONES

*  Su decision de participar en el estudio es completamente voluntaria.

* No habra ninguna consecuencia desfavorable para usted, en caso de no aceptar la invitacion.

» Si decide participar en el estudio puede retirarse en el momento que lo desee, aun cuando los
investigadores responsables no se lo soliciten, informando las razones de su decision, la cual
sera respetada en su integridad.

* No tendra que hacer gasto alguno durante el estudio.

* No recibira pago por su participacion.

* En el transcurso del estudio usted podra solicitar informacién actualizada sobre el mismo, al o
los investigadores responsables.

+ La informacién obtenida en este estudio, utilizada para la identificacién de cada paciente, sera
mantenida con estricta confidencialidad por el grupo de investigadores, solo seran utilizados para
los fines del proyecto conforme a lo establecido en la Ley Federal De Proteccién De Datos
Personales En Posesion De Los Particulares

* En caso de que usted desarrolle algun efecto adverso secundario no previsto, tiene derecho a
una indemnizacién, siempre que estos efectos sean consecuencia de su participacion en el
estudio.

Este proyecto de investigacion esta conducido de acuerdo a la DECLARACION DE HELSINKI
DE LA ASOCIACION MEDICA MUNDIAL Principios éticos para las investigaciones médicas en
seres humanos revisada en 592 Asamblea General, Seul, Corea, octubre 2008.
(http://www.wma.net/es/30publications/10policies/b3/17¢_es.pdf)

« Usted también tiene acceso a las Comisiones de Investigacién y Etica del programa Médico
Cirujano Odontdlogo de la Escuela de Medicina del Instituto Tecnoldgico de Monterrey y de la
Facultad de Medicina y de la Facultad de Psicologia de la Universidad Auténoma de Nuevo Ledn.
En caso de que tenga dudas sobre sus derechos como participante del estudio a través de:

Dr. Federico Ramos Ruiz, Presidente de la Comisién de Etica

Dr. Carlos Cuello Garcia, Presidente de la Comision de Investigacion

Escuela de Medicina del Instituto Tecnoldgico y de Estudios Superiores de Monterrey
Teléfono: (01-81) 83.33.11.21

» Si considera que no hay dudas ni preguntas acerca de su participacion, puede, si asi lo desea,
firmar la Carta de Consentimiento Informado anexa a este documento.
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CARTA DE CONSENTIMIENTO INFORMADO
PARA PARTICIPAR EN UN ESTUDIO DE INVESTIGACION MULTIDISCIPLINARIO
(MEDICO, ODONTOLOGICO, NUTRICIONAL, PSICOLOGICO Y SOCIAL)
EN HOMBRES QUE TIENEN SEXO CON OTROS HOMBRES QUE VIVEN CON Y SIN VIH/SIDA

UANL-ITESM-UIC-SSNL-OSC

Yo, he leido
y comprendido la informacién anterior y mis preguntas han sido respondidas de manera satisfactoria.
Por este conducto expreso que me ha sido explicado qué es la infeccién por el virus de
inmunodeficiencia humana (VIH), el virus de la hepatitis B (VHB) y el virus de la hepatitis C (VHC),
las consecuencias que puede tener para mi salud y la importancia de realizarme una prueba para
saber si tengo o no estos virus, asi como el procedimiento de estas pruebas rapidas de deteccion, a
las cuales accedo de manera voluntaria. De igual manera, confirmo que he recibido la informacién
sobre las formas de transmision y como prevenirla; asi como consejeria relativa a las implicaciones
de un resultado reactivo en estas pruebas rapidas, en cuyo caso se me enviara al lugar apropiado
para que se realicen las pruebas confirmatorias y se me brinde la atencién médica requerida.
Manifiesto estar informado claramente de los fines de este documento, del procedimiento de
diagnéstico médico, odontolégico, nutricional, psicolégico y social, que he entendido las
explicaciones brindadas, que se me proporciono la oportunidad de hacer preguntas y que estas
fueron contestadas satisfactoriamente, por lo cual declaro mi conformidad con la presente
autorizacion. Autorizo la toma de registros médicos auxiliares (radiografias, pruebas rapidas y
fotografias), para el determino del diagndstico. Asi como la utilizaciéon de dichos registros a los
investigadores responsables. Reconozco que todos los registros médicos escritos y auxiliares del
diagnéstico (radiografias, fotografias y resultados de pruebas rapidas) son propiedad los
investigadores responsables y que copias de estos estaran a mi disposicion de asi solicitarlo a través
de una forma escrita y acepto liquidar los cargos que generara el realizar un duplicado de estos
registros.

He sido informado, entiendo y autorizo que los datos obtenidos en el estudio pueden ser publicados
o difundidos con fines cientificos por cualquier medio y propdsito de ilustracion, publicacion ya sea
internet, revistas médicas o cualquier tipo de medio de difusién, con pleno consentimiento que los
investigadores responsables seran propietarios del derecho de autor. Entiendo que, aunque las
pruebas rapidas son voluntarias, confidenciales y el resultado me sera entregado personalmente, un
consejero y personal de salud capacitado debe saber mi resultado para poder orientarme, pero bajo
ninguna circunstancia, divulgara el resultado de mi prueba o dato alguno que permita la identificacion
de mi persona a terceros. Accedo de manera voluntaria y convengo en participar en este estudio de
investigacion transdisciplinario. Recibiré una copia firmada y fechada de esta forma de
consentimiento.

Nombre y Firma del participante Lugar y fecha
Testigo Lugar y fecha
Testigo Lugar y fecha

Esta parte debe ser completada por el Investigador (o su representante):

He explicado al Sr. la naturaleza y los
propositos de la investigacion; le he explicado acerca de los riesgos y beneficios que implica su
participacion. He contestado a las preguntas en la medida de lo posible y he preguntado si tiene
alguna duda. Acepto que he leido y conozco la normatividad correspondiente para realizar
investigacion con seres humanos y me apego a ella. Una vez concluida la sesién de preguntas y
respuestas, se procedio a firmar el presente documento.
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Jesus Eduardo Elizondo,

Jesus E Elizondo earned his Doctor of
Dental Surgery (DDS) degree in 1991, a
Periodontics specialty in 1997, and a Master
of Science in Dentistry in 1999 from
Universidad Autonoma de Nuevo Leon.
Certificate of Completion in HIV/AIDS
prevention, management, treatment, care,
and support in 2009 from Universidad de
Monterrey. Doctor of Science (D.Sc.) in
Biotechnology degree in 2015 from
Tecnologico de Monterrey, and Master of Science in Laser Dentistry degree in
2017 from Instituto de Tecnologia Avanzada.

Dr. Elizondo is a Doctoral candidate in Dentistry at Universitat Internacional de
Catalunya, Spain. He has been working in transdisciplinary research on HIV,
infectious and immune diseases since 2010 and has published several articles in
this field.

Dr. Elizondo is Executive Director of the NGO Gremio Vita Novus which he co-
founded in 2008. An NGO specializing in STDs, HIV/AIDS, human rights,
development, and life skills training that have provided quality training for
education, research, and other community-based projects. He is also member
and co-founder of Northeast Mexico Association of HIV/AIDS Treating
Physicians. Elizondo's work enhances government-NGO-University-PLWH
collaboration in HIV/AIDS policy and services. He currently serves as Academic
Member of the National Council for the Prevention and Control of Acquired
Immunodeficiency Syndrome in Mexico (CONASIDA).

Likewise, Dr. Elizondo participates as an associate professor in the Department
of Basic Sciences at the National School of Medicine at Tecnologico de
Monterrey. He has presented many lectures and posters at national and
international conference meetings. He also has been the recipient of numerous
honors and awards, being one of the most outstanding, the first place at the
National Research Competition of the Mexican Association of Periodontology,
within the XXII National Meeting, 21st International Congress of Periodontology
in 2011.

Furthermore, Dr. Elizondo collaborates since 2012 as an editorial advisor for
Grupo Reforma Newspaper “El Norte” and as a medical/dental technical reviewer
for McGraw- Hill Publishing Co. in México and Journal Odontology from Elsevier
B.V.

Open Researcher and Contributor ID: http://orcid.org/0000-0003-1763-9399
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