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ABSTRACT
OF THE THESIS OF

Alison Ali Haidar for Master of Science in Nursing
Major: Nursing

Title: Is BMI Associated with HIV Stiema in a Sample of People with HIV Living in
Lebanon?

Background: Advances in antiretroviral therapy have transformed HIV into a chronic
manageable condition. However, people with HIV are still experiencing psychosocial
outcomes including HIV related stigma, depression, and anxiety despite achieving
sustained viral suppression. Changes in body weight are also common among people
with HIV, yet the association between anthropometric indicators and psychosocial
outcomes is neither well understood nor studied, especially in the Lebanese context.

Methods: This is a secondary analysis with a cross-sectional design using data from 45
virally suppressed people with HIV living in Lebanon. Perceived HIV-related stigma,
depression, and anxiety were measured by the HIV stigma scale, Patient Health
Questionnaire-9 (PHQ-9), and Generalized Anxiety Disorder-7 (GAD-7) respectively.
Anthropometric indicators were measured by body mass index (BMI) and waist
circumference (WC). Unadjusted and adjusted linear regression, with bootstrapping,
controlling for level of education, nadir CD4, and time since HIV diagnosis were
conducted to examine associations.

Results: The overall perceived HIV stigma was low [median score on Likert scale was
1.61 (1.31-2.46), median of continuous score of 21 (17-32). Median depression score
was 5 (2.5-8.5), and median anxiety score was 4 (2-9.5). BMI was found to be inversely
associated with overall HIV stigma B=-0.06, 95% percentile bootstrap CI (-0.093, -
0.013), and with the discrimination subscale B=-0.09, 95% percentile bootstrap CI (-
0.140, -0.033). Education was inversely associated with HIV stigma and depression.
WC was not associated with HIV stigma, depression or anxiety in the adjusted models.

Conclusion: This study reveals low overall HIV stigma in PWH living in Lebanon who
are virally suppressed. Despite viral suppression, PWH may still experience depression
and anxiety, likely exacerbated by the overarching sociopolitical and economic crisis.
The inverse association of BMI and HIV stigma suggests that a fuller physique may
serve as a protective social factor against HIV stigma in the Lebanese. Furthermore,
education is a protective factor against HIV stigma and depression. Future studies,
particularly with larger sample size, will help better examine the association of
anthropometric measures and psychosocial outcomes.
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CHAPTER 1

INTRODUCTION

The Human Immunodeficiency Virus (HIV) has evolved from a once acute, fatal
illness into a chronic manageable condition. Yet, people with HIV (PWH) still contend
with the physical challenges such as weight related changes, alongside psychosocial
ones including stigma, depression and anxiety. These challenges continue to influence
PWH and their quality of life, often persisting despite viral suppression (VS).
Understanding how stigma, depression, and anxiety on one hand and weight changes on
the other interact is crucial for advancing HIV care beyond biomedical stability towards

holistic well-being.

1.1 Background

The identification of HIV in the early 1980s led to significant global efforts to
combat its spread and reduce new infections. Nonetheless, by the end of 2025, there
were still 40.8 million PWH worldwide according to leading global health authorities
such as the World Health Organization (WHO) and Joint United Nations Program on
HIV/AIDS (UNAIDS) (UNAIDS, 2025-a; WHO, 2025). That said, there has been a
decline in global HIV prevalence since its peak in 1995. In Lebanon, the estimated
number of PWH was around 3000 as of 2025 with 0.1% prevalence rate among the
population aged 15 to 49 years old (UNAIDS, 2025-b).

Compared to the global average of 0.7%, the prevalence in Lebanon may be low,
but transmission is ongoing with the Middle East and North Africa (MENA) region

having the highest increase in new infections among all regions worldwide (Gokengin et



al., 2016). This perpetuates HIV not only as a global public health issue but more
importantly, as a local concern as well (UNAIDS, 2025-a).

According to WHO (2021) guidelines, antiretroviral therapy (ART) should be
started on all PWH as soon as possible. This treat-all approach along with advances in
ART has scaled up ART dissemination and transformed HIV into a manageable chronic
health condition respectively (WHO, 2021; Mhiri et al., 1992; Chandiwana et al., 2024).
Thus, ensuring that PWH will live longer with life expectancies approaching those of
individuals who are HIV-negative, by virtue of achieving and maintaining VS (Marcus
et al., 2016; Samji et al., 2013). Consequently, PWH will not only contend with age
related challenges such as weight changes among others, but they also have the added
burden of psychosocial outcomes such as HIV related stigma, depression, and anxiety
(Rueda et al., 2016; Abou Kassm et al., 2021). These outcomes are not only
independently prevalent among PWH but are also interrelated and frequently co-occur
in this population (Rueda et al., 2016; Turan et al., 2017). HIV-related stigma,
depression, and anxiety all negatively impact the health and wellbeing of PWH and
often exacerbate each other’s impact (Leserman, 2008; Pappin et al., 2012; Katz et al.,
2013; Jones et al., 2020). Additionally, the vicious cycle between weight changes and
metabolic syndrome is further reinforced among PWH particularly those who have
achieved VS owing to their sustained ART use (Chandiwana et al., 2024; Panza et al.,
2020; Trachunthong et al., 2024). Therefore, anthropometric measurements namely
body mass index (BMI) and waist circumference (WC) are needed not only because
they provide objective, non-invasive indicators of nutritional status and body

composition, but are also indicators of HIV disease progression against the backdrop of
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HIV (Knox et al., 2003; Siddiqui et al., 2022; Ando et al., 2021; Olawepo et al., 2024;
Sax et al., 2020).

Weight, like psychosocial outcomes, significantly impact PWH leading to social
isolation, discrimination, mental health issues, and may thus affect physical health and
treatment outcomes respectively (Blashill et al., 2014; Power et al., 2003; Moyle, 2000;
Breuer etal., 2011; Fekete et al., 2018). Ultimately, given their deleterious impact on
treatment adherence and prevention, understanding their association affects health
outcomes and quality of life of PWH (Katz et al., 2013; Jones et al., 2020; Nawfal et al.,
2024). For this reason, examining the possible associations can reveal how they
intersect to impact PWH, and in doing so offers insight to better inform multifaceted

intersectoral interventions.

1.2 Study Significance

Despite decades of high-quality research and medical advances in HIV
management, this topic is still shrouded in misunderstanding and fear. Public
knowledge about HIV varies between different regions worldwide and even within the
same region (Endalamaw et al., 2024). In the MENA it's widely recognized that
research on HIV/PWH is relatively limited and there is a general paucity of data on the
subject, this is particularly true for Lebanon where the study is set (Karbasi et al., 2023,
Kahhaleh et al., 2009, Youssef et al., 2021). Gaps in HIV-related knowledge have been
found to be associated with higher levels of psychosocial outcomes among different
populations within the treatment cascade and may therefore impede comprehensive
therapy (Dessie & Zewotir, 2024; Shakiba et al., 2021). Furthermore, considering the

relatively high prevalence of stigma and the similarly elevated rates of depression and
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anxiety among PWH, coupled with the synergistic relationship between these
psychosocial outcomes, they represent a critical area of study (Rueda et al., 2016;
Rezaei et al., 2019; Tadesse et al., 2024; Mehlomakulu et al., 2024).

While ART adherence increases the risk for metabolic syndrome among PWH, it
simultaneously extends life expectancy through sustained VS. Consequently, there is an
increasing number of aging virally suppressed PWH who will contend with an
additional burden of age-related metabolic vulnerability. These challenges, coupled with
the significant impact of weight and its changes on the health and well-being of PWH,
underscore the need for studies on anthropometric indicators such as BMI and WC.
These indicators have distinct clinical implications in the context of HIV, as they reflect
ART effectiveness, HIV disease progression, and ART-related weight redistribution
with its ensuing metabolic comorbidities (Lam et al., 2024; Bailin et al., 2020; Lazarus
& Nielsen, 2010).

Though psychosocial outcomes and weight and its changes have been found to
be independently associated with HIV, their association have been neither well studied
nor understood (Sax et al., 2020; Rueda et al., 2016). Emerging literature has been
conflicting, with some studies linking chronic inflammation associated with central
obesity to worsening depressive symptoms and anxiety among PWH (Capuron et al.,
2017; Milaneschi et al., 2019; Bashiri et al., 2021). While others suggest that higher
BMI in PWH may be associated with lower internalized or perceived HIV-related
stigma (Sharma et al., 2006; Tate and George, 2001; Hernandez, 2016; Stutterheim et
al., 2011). And though their impact often extends beyond just PWH affecting their
families, friends, and caregivers by association, their possible intersections remain

underexplored (Katz et al., 2013; Nabunya et al., 2023; Legesse & Reta, 2019;
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Ncitakalo et al., 2021). This is an especially crucial area of study for virally suppressed
PWH who are now living longer and often assumed to be clinically stable but continue
to experience significant psychological and physical burdens in varying degrees
(Cheng et al., 2024; Yoshino et al., 2022; Taibi, 2013; Xiao et al., 2022; Erdbeer et al.,
2014; Deeks et al., 2013). And since perceptions of weight and psychosocial outcomes
are rooted in cultural norms, insight into the nuances of the association between them
in the cultural matrix of Lebanon may be different than other places globally and is
thus warranted as it may offer a tailored management approach for PWH in this setting.
This study is particularly significant as it contributes to the relatively limited
body of research in the MENA region, particularly Lebanon, while addressing a key gap
in understanding the interplay between biological and psychosocial factors among
PWH. By integrating these factors into one model, it provides a holistic view aligned
with shifting clinical priorities of HIV care in the ART era. Thus, considering the high
prevalence of stigma, mental health disorders, and weight related changes among PWH,
and their ensuing deleterious effects on the overall wellbeing and quality of life,
psychosocial outcomes and anthropometric indicators merit focused investigation.
Additionally, given the persistently inconsistent data and thus unclear relationships,
exploring their possible associations is even more justified.
An understanding of these associations thus addresses a critical gap in literature
and informs culturally sensitive integrated care strategies that improve psychosocial
wellbeing, treatment adherence, and long-term health outcomes for virally suppressed

PWH in Lebanon.
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1.3 Study Aims and Hypotheses

Study Aims:

1. To determine the proportion of virally suppressed PWH experiencing psychosocial
outcomes (HIV-related stigma, depression, and anxiety).

2. To examine the association between BMI and stated psychosocial outcomes
adjusting for nadir CD4, time since HIV diagnosis, and level of education.

a. Examine the association between BMI and each HIV-related stigma domain
(blaming, distancing, discrimination) adjusting for nadir CD4, time since HIV
diagnosis, and level of education.

3. To examine the association between WC and stated psychosocial outcomes
adjusting for nadir CD4, time since HIV diagnosis, and level of education.

a. Examine the association between WC and each HIV-related stigma domain
(blaming, distancing, and discrimination) adjusting for nadir CD4, time since
HIV diagnosis, and level of education.

Hypotheses:
1. HI1 (primary): BMI and/or WC will be associated with at least one psychosocial
outcome.
2. H2 (exploratory): Higher BMI will be associated with lower levels of HIV-related

stigma.
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CHAPTER 2

LITERATURE REVIEW

The following sections are the review of the literature on psychosocial
outcomes, anthropometric indicators, and their intersection among PWH. Focusing on
virally suppressed PWH and taking into consideration the implications of the Lebanese

cultural context.

2.1.Viral Suppression and Health Status

Despite the overall decline in HIV incidence worldwide, the MENA region has
seen a 116% increase between 2010 and 2023 (UNAIDS, 2024). This increase is the
largest among all regions globally, and Lebanon, which is part of the MENA region, is
not exempt from this trend (Gokengin et al., 2016). Therefore, as part of its global
strategy to end the HIV epidemic, UNAIDS has set the 95-95-95 targets for 2025
which are that 95% of PWH will know their HIV status, 95% of PWH will receive
sustained ART, and 95% of PWH on ART will achieve VS (UNAIDS, 2025-c; Centers
for Disease Control and Prevention [CDC], 2023). These targets are crucial in the fight
against HIV since lower ART coverage has been linked to higher mortality (Granich et
al., 2015). Thus, ART adherence leads to sustained VS which in turn increases the life
expectancy of PWH to reach near-normal levels (WHO, 2022; UNAIDS, 2025-c; Barr¢-
Sinoussi and Delfraissy, 2013; Jourjy et al., 2015). Of note, VS is defined as having less
than 200 copies of HIV per milliliter of blood and is associated with both greater quality
of life and zero risk of transmitting HIV sexually (Mitchell et al., 2017; CDC, 2023;

CDC, 2024-c). In Lebanon there is a 79% ART coverage rate, which is higher than the
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global rate of 76% (Pepperrell et al., 2024; UNAIDS, 2025-b). Collectively, these
factors indicate that there is an increasing number of virally suppressed PWH both
globally and in Lebanon and suggests that this population will confront unique
challenges as they age (Deeks et al., 2013). Especially since there remains biological
(e.g., inflammation, immune dysfunction, telomerase inhibition, mitochondria
dysfunction), clinical (e.g., polypharmacy, multimorbidity) and social (e.g., social
isolation, poverty) factors that both influence aging and are connected to physical and
psychological burdens challenging this population in particular (Deeks et al., 2013;
Neuhaus et al., 2010). And thus, PWH, despite achieving VS, may still contend with
HIV-related stigma, depression, and anxiety along with ART-related weight changes
and/or fat redistribution and its ensuing metabolic comorbidities (Lazarus et al., 2016;

Xiao et al., 2022; Levy et al., 2017; Silveira et al., 2012).

2.2.Psychosocial Outcomes

HIV-related stigma and mental health disorder; particularly depression and
anxiety are prevalent among (Hoare et al., 2021; Tadesse et al., 2024; Mehlomakulu et
al., 2024). In almost all Middle Eastern countries, depression and anxiety were found to
be higher compared to global levels (Charara et al., 2017). In Lebanon, though direct
prevalence estimates remain scarce, it has been found that the prevalence of any
psychiatric disease is three times higher among PWH compared to the general Lebanese
population (Abou Kassm et al., 2021). This is bolstered by the National mental health
strategy for Lebanon report by the Lebanese Ministry of Public Health’s (2024) which
found that psychiatric disorders were prevalent among PWH, with more than 70% of

them having at least one disorder. Multiple sources in HIV research have explicitly
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conceptualized these disorders as components of psychosocial outcomes (Li etal., 2018;
Turan et al., 2019). In the context of this study, HIV-related stigma, depression, and
anxiety will be referred to as psychosocial outcomes. These outcomes commonly co-
occur among PWH and are described as inherent consequences of HIV (Boakye et al.,

2024).

2.2.1. HIV Related Stigma

The UNAIDS defined HIV-related stigma as negative attitudes, feelings, and
beliefs toward people and groups associated with PWH and other populations at higher
risk of contracting HIV (UNAIDS, 2014). There are different types of stigmas that
PWH may experience, all of which have common underlying themes of prejudice,
discounting, discrediting, and discrimination which negatively impact PWH (Florom-
Smith and De Santis, 2012). More than one-third of PWH globally experience stigma,
with the most common types being internalized, enacted, and perceived (Tadesse et al.,
2024; Mehlomakulu et al., 2024; Nilsson Schonnesson et al., 2024; Derlega et al., 2002;
Berger et al., 2001; Thomas et al., 2005). Internalized stigma is the self-imposed
feelings of shame and guilt by PWH on themselves (Earnshaw and Chaudoir, 2009).
Enacted stigma is when PWH experience negative attitudes and exclusionary acts by
others (Derlega et al., 2002). Anticipated stigma is related to the extent that PWH
expects to experience discrimination in the future (Earnshaw and Chaudoir, 2009). And
finally, perceived stigma is defined as the awareness of PWH that society holds
prejudicial attitudes and discrimination towards them (Zeng et al., 2018). This type of
stigma further distinguishes subscales of distancing, blaming, and discrimination

providing a clearer understanding of distinct stigma mechanisms (Emlet, 2006).
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Perceived stigma, which is studied in this paper, is particularly important given
that it has been found to be more prevalent among PWH than enacted and internalized
stigmas (Thomas et al., 2005; Tadesse et al., 2024). Prevalence of stigma ranged from
19% to 88% with a weighted pooled overall high stigma level of 44% and a pooled
prevalence of perceived stigma of 41.23% (Tadesse et al., 2024; Dessie and Zewotir,
2024). Additionally, increased suicidal ideation was linked to high perceived stigma
(Wang et al., 2018). In Lebanon, studies on stigma, like other psychosocial outcomes
are scarce. To date, only two studies measured perceived stigma, the first reported that
more than half its participants (57%) were asymptomatic and well-functioning
individuals but did not specity if they were VS (Abboud et al., 2010). It reported that
mean stigma score was 2.05 (SD 0.62) and that 56.1% of PWH experienced low levels
(Abboud et al., 2010). The other more recent study by El Khoury et al., (2025), also had
a mixed VS status sample and reported a mean HIV stigma score of 34.21/48 where a
higher score indicated higher stigma. Additionally, a study by Abou Kassm et al.,
(2021) found that among PWH, 64.9% had experienced discrimination, a subscale of
perceived stigma.

Stigma is recognized as a barrier to both prevention and retention in HIV care
along with being associated with low social support, poor physical and mental health,
and reduced access and adherence to ART thus increasing morbidity and mortality
among PWH (Turan et al., 2017; Ncitakalo et al., 2021; Zhang et al., 2016; Legesse and
Reta, 2019; Rai et al., 2013; Katz et al., 2013; Jones et al., 2020; Logie and Gadalla,
2009). This decreased engagement in HIV care presents stigma as an obstacle to the
care continuum (Kampouri et al., 2024; Spencer et al., 2025). Particularly since its

implications are overarching in that they not only affect PWH and those adjacent to
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them but may also to some extent control the perceptions and attitudes of the general
community towards PWH (Herek et al., 2002; Thomas et al., 2005; Heckman et al.,
2002). On the one hand, stigma may influence depression among PWH and health-
compromising behavior such as substance and alcohol abuse (Earnshaw et al., 2013;
Rotzinger et al., 2016; Rueda et al., 2016; Sweeney and Vanable, 2016). On the other,
factors like gender, race, level of education, sexuality were found to influence stigma

(Kampouri et al., 2024).

2.2.2. Depression

A 2025 meta-analysis by Hu et al. (2025) found that the pooled prevalence of
depression among PWH was 31% making it roughly 3 to 6 times higher than point
prevalence compared to the general population (WHO, 2017; Hu et al., 2025). In other
studies, the prevalence of depression among PWH was estimated to be between 17-47%
depending on the context and specific populations (Chaponda et al., 2018). In Lebanon,
like the global trend, it has been found to be the most common psychiatric diagnosis
among PWH and is 2.6 times more prevalent among PWH compared to the general
population with a prevalence of 16% (Abou Kassm et al., 2021; Ministry of Public
Health, 2024).

The causes of increased risk of developing depression among PWH are
multifactorial. Physiologically, neuroendocrine, immunologic, and inflammatory
changes may cause depression (Felger and Lotrich, 2013; Anderson et al., 2022;
Goodkin et al., 2023). Particularly, the chronic exposure to elevated inflammatory
cytokines dysregulates the monoamine, glutamate, and neuropeptide systems, along

with macrophage activation eventually resulting in development of depression (Del
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Guerra et al., 2013; Felger and Lotrich, 2013; Saloner et al., 2021). Psychologically, it
may be due to chronic stress, worsening social isolation, and/or intense demoralization
resulting from HIV disease (Felger and Lotrich, 2013). Therefore, depression may occur
in all phases of the HIV disease and increases by 2.5-fold with disease progression. And
even among virologically suppressed PWH, individuals may continue to experience
significant depression (Cheng et al., 2024; Taibi, 2013; Xiao et al., 2022).

Depression has been linked to inadequate adherence to both ART and mental
health treatment (Horberg et al., 2008; Ncitakalo et al., 2021; Gonzalez et al., 2011;
Uthman et al., 2014; Saloner et al., 2021). This, coupled with the bidirectional
relationship between ART adherence and depression among PWH reveals a vicious
cycle affecting both mental health and HIV treatment outcomes (Wagner et al., 2020).
For instance, poor ART adherence may be due to worsening neurocognition attributed
to depression (Paolillo et al., 2020). Additionally, PWH who experienced stigma or
opportunistic infection had triple the risk of developing depression (Zewudie et al.,
2021). Adverse reactions to ART were associated to decreased adherence, and
depression was four times more likely to occur among PWH who experienced it (Padua
etal., 2007; Li et al., 2017; Zewudie et al., 2021). Thus, these in turn contribute to
increased HIV transmissions, subpar treatment outcomes, poorer quality of life, and
increase overall morbidity and mortality among PWH (Veihman et al., 2025; Legesse
and Reta, 2019; Rai et al., 2013; Katz et al., 2013; Jones et al., 2003). Despite its
prevalence and deleterious effects, depression remains underdiagnosed and undertreated

in most medical clinics (Asch et al., 2003).
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2.2.3. Anxiety

The specific prevalence of anxiety among PWH globally is unknown. However,
a systematic review found anxiety prevalence ranging between 22 to 49% among PWH
versus 4 to 5% in the general population (Chaponda et al., 2018). This is consistent with
data that found the pooled prevalence of anxiety among PWH to be 29% estimating it to
be 2 to 3 times higher than that of the general population (WHO, 2017; Hu et al., 2025).
Conversely, a recent systematic review found the prevalence of anxiety among PWH
15.5% (Ji et al., 2024). The differences in prevalence might be due to variations in
measurement tools, cultural differences, or other unmeasured factors. Nevertheless,
since the lowest reported prevalence is several times higher than that in the general
population, anxiety is perceived as elevated among PWH (Ncitakalo et al., 2021). In
Lebanon, data on PWH is scarce, and to our knowledge only one study examined the
prevalence of anxiety in this population and found it to be 14.9% which is consistent
with global data (Abou Kassm et al., 2021).

The psychopathology of anxiety in PWH is not well understood. This may be
due to the complexities of interactions between biological, behavioral, and social factors
on the one hand, and the bidirectional relation that these factors have with anxiety on
the other (Blanch et al., 2021). Biological factors related to anxiety include certain ART
classes among other non-ART medications (e.g., efavirenz, interferon, corticosteroids)
as well as chronic inflammation secondary to HIV infection (Vogelzangs et al., 2013;
Blanch et al., 2021). Additionally, poor ART adherence which represents a behavioral
factor may be a cause and effect of anxiety by virtue of its bidirectional relation with it,
thus creating a self-perpetuating cycle. That is, anxiety is linked to poor adherence

which in turn prevent sustained VS and thus compromises the immune system,
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ultimately worsening mental and physical health (Blanch et al., 2021). Other deleterious
associations of anxiety reduced treatment success, poorer life functioning, and
eventually lower quality of life (Wykowski et al., 2019; Passos and Souza; 2015;
Betancur et al., 2017; Brandt et al., 2017). Anxiety has also been found to be associated
with increased risk of suicide, use of cigarettes and illicit drugs, and hazardous
consumption of alcohol (Quintana-Ortiz et al., 2008; Mannes et al., 2021). Furthermore,
despite VS, anxiety persisted among PWH, and more elevated anxiety levels were
associated with those who knew their HIV status longer (Pappin et al., 2012; Xiao et al.,
2022). Additionally, anxiety was also found to be associated with PWH who
experienced disruptive ART side effects (Pappin et al., 2012). Despite the effects of
anxiety on PWH, it remains poorly diagnosed and consequently undertreated (Ji et al.,

2024).

2.3.Anthropometry in PWH

Anthropometric indicators are noninvasive quantitative measurements of the
body that are used to evaluate the nutritional status and identify health risks of all
individuals (Fryar et al., 2016). These indicators include but are not limited to height,
weight, BMI, and WC (WHO, 1995). In this study, BMI and WC were evaluated in
addition to the conflicting evidence regarding weight and its changes, as well as

lipodystrophy throughout the HIV care continuum.

2.3.1. Weight in HIV

In the pre—ART era, HIV was known as “Wasting Syndrome” or “Slim Disease”

(Mhiri et al., 1992, Chandiwana et al., 2024; Polsky et al., 2001). According to the CDC
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(1992), it is defined as weight loss exceeding 10% of baseline weight, accompanied by
either diarrhea, fever, or weakness for more than 30 days. This loss was involuntary and
could not be explained by anything other than HIV disease progression (CDC, 1992).
Henceforth, weight loss was seen as a hallmark of HIV with PWH typically presenting
as underweight (Panza et al., 2020; Chang et al., 1998; Mhiri et al., 1992). Weight loss
has been associated with increased hospitalization and was driven by a combination of
factors such as increased energy expenditure from chronic immune activation and
inflammation or catabolic effects of altered cytokines (Navon, 2018; Chang et al., 1998;
Mhiri et al., 1992; Polsky et al., 2001). Other factors included malabsorption due to HIV
enteropathy as well as reduced food intake due to opportunistic infections which made
eating painful (Chandiwana et al., 2024; Macallan, 1999).

With the introduction of ARTs, PWH have experienced a “return to health”
effect by virtue of achieving sustained VS (Panel on Antiretroviral Guidelines for
Adults and Adolescents, 2025). With the ensuing decline in opportunistic infections and
improved immune function, PWH regain weight, strength, and overall health. This
period is characterized by restoration of appetite and reversal of HIV related wasting,
representing a visible sign of treatment success (Panel on Antiretroviral Guidelines for
Adults and Adolescents, 2025). And so, advances in ARTs have shifted the metabolic
experiences of PWH from wasting to primarily weight gain and fat redistribution, with
some studies taking it a step further indicating that PWH are being disproportionately
affected by obesity (Hill et al., 2024; Talathi, Anekwe, and Toribio, 2024; Bailin et al.,
2024). That said, around 7.8% to 38% experienced weight gain, ranging between 3.8 to
7.1 kg depending on type and duration of use of ART (Jones et al., 1999; Siddiqui et al.,

2009; Ando et al., 2021; Zhao et al., 2023; Olawepo et al., 2021). Weight gain has thus
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become a marker of recovery and health, and being overweight/obesity is slowly
becoming increasingly prevalent among PWH (U.S. Department of Health and Human
Services, 2009; Paterson et al., 2000; Chandiwana et al., 2024; Sax et al., 2020; Hill et
al., 2019; Lam et al., 2024; Crum-Cianflone et al., 2010).

It is important to highlight that despite ART use weight loss may still occur, and
that some ART regimens may lead to fat redistribution i.e., lipodystrophy rather than
explicit weight changes (Li et al., 2012; Siddiqui et al., 2009). Lipodystrophy occurs in
about 46% of PWH and manifests as either lipoatrophy, lipohypertrophy, or a mixture
of both in the same individual (Cabrero et al., 2010). To note, lipoatrophy is fat loss
from face, arms, legs, and buttocks, while lipohypertrophy is fat gain in the abdomen,
breasts, and dorsocervical fat pad respectively (Guaraldi et al., 2008a). Moreover,
lipodystrophy lacks standardized diagnostic criteria and depends largely on clinical
judgment (Lana et al., 2014). As such, central adiposity, a phenotypic pattern of
lipodystrophy, rather than lipoatrophy or lipohypertrophy per se, represents the primary
concern in this sample. Central adiposity represents a more clinically relevant and
measurable construct, given its association to metabolic comorbidities. As general and
central adiposity have become more common than classic lipodystrophy due to
advances in ART, and given that WC is a common diagnostic criterion of metabolic
syndrome across multiple guidelines, WC represents the most appropriate
anthropometric indicator to reflect central adiposity (EACS, 2022; Giralt et al., 2025).

It should be noted that even with weight gain, PWH may remain underweight
due to not gaining enough weight, while others may experience further weight loss
(Wohlfeiler et al, 2023). In the same vein, an individual can have normal weight obesity

which is described as having a normal BMI (< 25 kg/m?) with increased body fat
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percentage (> 30%) (Oliveros et al., 2014). Therefore, PWH may still contend with the
physiological and psychological effects of changes in body appearance despite sustained
VS (Erdbeer et al., 2014; Deeks et al., 2013). And so, given the variability in weight
(underweight, normal weight, overweight/obese) and its changes (gain or loss) along
with lipodystrophy (central adiposity) among PWH regardless of where they are in the
continuum of care, BMI and WC embody valuable clinical indicators (Bedimo et al.,
2024; Damas et al., 2024; Lam et al., 2024). And in addition to evaluating nutritional
status, these indicators have the added value of gaging disease progression and ART

efficacy in the context of HIV (Weldesenbet et al., 2020).

2.3.2. Anthropometric Indicators in PWH

Considering the variability in weight discussed above, different anthropometric
indicators are needed for a comprehensive clinical assessment. Therefore, rather than
focusing on weight gain or loss alone, BMI is a more suitable measure as it assigns
PWH into different weight categories. That said, BMI alone remains insufficient as
some ART regimens may lead to central adiposity necessitating the need for WC
measurements (Osuna-Padilla et al., 2022). Therefore, both BMI and WC are essential
anthropometric indicators that offer complementary yet distinct clinical implications on
PWH as they reflect both general and central adiposity respectively (Zhao et al., 2023;

Guaraldi et al., 2023; Weldesenbet et al., 2020).

2.3.2.1. Body Mass Index in PWH

BMI is a key indicator of nutritional status, additionally, in the context of HIV it

aids in evaluating the effectiveness of ART and the disease progression (Lam et al.,
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2024; Bailin et al., 2020). Furthermore, BMI differences persist by ART regimen (Xu et
al., 2024). Accordingly, it is regularly monitored as part of comprehensive HIV
treatment plans (Bailin et al., 2020). BMI is a non-invasive anthropometric parameter
that assesses body weight relative to height and is frequently used in the clinical setting
to assign individuals into different weight categories (Nuttall, 2015; CDC, 2024.-a). In
the general population as well as PWH, multiple studies have found that higher BMI is
associated with overall lower health related quality of life (Stephenson et al., 2021;

Ken-Opurum et al., 2023).

2.3.2.2. Waist Circumference in PWH

Though BMI is routinely measured among PWH, WC is not despite its link to
metabolic syndrome, and thus the complementary clinical picture it could provide is lost
(European AIDS Clinical Society [EACS], 2009). Metabolic syndrome is generally
associated with lower life expectancy in the general population, but among PWH its
impact is even more critical given its high prevalence in this population (Levy et al.,
2017; Huang, 2009; Saboya et al., 2016). And among PWH who have achieved VS it is
doubly important given that ARTSs increase the risk for developing it (Levy et al., 2017,
Huang, 2009). To note, the overall pooled prevalence of metabolic syndrome is 25.3%
for PWH in general and 25.6% for those on ART (Trachunthong et al., 2024). A key
feature of this syndrome is central adiposity, and compared to BMI, WC is a more
accurate measure of visceral adipose tissues (Temu et al., 2021; Huang, 2009). Given
that cardiometabolic diseases are strongly correlated to visceral adipose tissues, WC is
thus regarded as having a greater predictive value for health problems in addition to its

established prediction of obesity-related health risk (Pujari et al., 2005; Mutimura et al.,
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2007; Goh et al., 2014; Wang et al., 2005; Zhu et al., 2005) Thus, for an improved
assessment of health risks, it is recommended to use WC along with BMI

complementarily (WHO, 2011; Dimala et al., 2018).

2.3.3. Impact of Weight, its Changes, and Fat Redistribution

Among PWH, like the general population, having a normal BMI is largely
associated with a lower risk of chronic diseases, better health outcomes, and improved
quality of life (Lam et al., 2024). That said, the remaining BMI classes, weight changes,
and fat redistribution affect overall wellbeing of PWH (Ibrahim et al., 2025; Musinguzi
et al., 2021; Romo et al., 2023; Guaraldi et al., 2008a, Guaraldi et al., 2008b). The

magnitude and direction of these effects vary widely, depending on the context.

2.3.3.1. Weight Status and Changes

All other BMI categories are associated with varying degrees of health risks. Being
underweight increases the risk of mortality and morbidity among PWH. This increased
risk can be attributed to malnutrition, which weakens the immune system, rendering
PWH more susceptible to opportunistic infections (Alebel et al., 2021; Sicotteet al.,
2014). Being underweight is also associated with poor ART adherence and having an
ambulatory status on the WHO functional status categories. To note, though being
ambulatory is when individuals can perform selfcare but can’t fully engage in work, and
so it may not be completely deleterious, but it is still not optimal, (Ibrahim et al., 2025).
Moreover, it is also linked to inadequate dietary diversity, and so a low BMI is an
indicator of poor nutrition (Ibrahim et al., 2025; Fuseini et al., 2021; Sicotteet al., 2014).

Additionally, it is also associated with impaired immune recovery and increased
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mortality (Fuseini et al., 2021). And even with initiation of ART, weight loss remains a
strong predictor of morbidity and mortality, so much so that a loss of 10% or more
quadruples mortality risk among PWH (Tang et al., 2002).

Conversely, a unit increase in BMI corresponded to an 18% reduction in
mortality risk (Alebel et al., 2023). Furthermore, higher BMI has also been linked to
having a protective effect and delaying HIV disease progression (Martinez et al., 2016;
Kalantar-Zadeh et al., 2007). A higher BMI generally indicates improved nutritional
reserves essential for maintaining overall health and energy levels, as more stored fat
can be utilized during emergencies, conserving protein and supporting immune function
(Carlson et al., 1994; Shor-Posner et al., 2000). Furthermore, higher BMI has been
associated with better immune recovery and treatment outcomes. For instance, a BMI of
approximately 25-30 kg/m? is linked to improved CD4+ lymphocyte recovery, crucial
for immune reconstitution (Koethe et al., 2016). Obesity is also associated with higher
ART adherence (Musinguzi et al., 2021). And weight gain, even that which is greater
than ideal weight was associated to better mental health, greater vitality, and higher
overall quality of life (Corless et al., 2004, Romo et al., 2023; Musinguzi et al., 2021;
Alebel et al., 2023; Corless et al., 2004). That said, being overweight or obese increases
the risk of developing type 2 diabetes, cardiovascular diseases, and non-communicable
diseases due to insulin resistance, lipid abnormalities, and chronic inflammation
attributed to ARTs and the pro-inflammatory state by virtue of increased weight

(Achhra et al., 2018; Capeau et al., 2012; Butt et al., 2009; Moyo-Chilufya et al., 2023).
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2.3.3.2. Fat redistribution

Despite the rising proportionate mortality among PWH linked to metabolic
syndrome, there is yet to be a common definition of this syndrome (Levy et al., 2017,
Huang, 2009). Several prominent health organizations such as the European Group for
the Study of Insulin Resistance, International Diabetes Foundation, and the National
Cholesterol Education Program have different definitions of metabolic syndromes, but
central adiposity; measured by WC, is a commonality between them all (Huang, 2009;
International Diabetes Federation, 2006). This is important since up to 46% of PWH
experience fat redistribution particularly to the abdominal region, and it is established
that WC predicts obesity-related health risk (Pujari et al., 2005; Mutimura et al., 2007;
Goh et al., 2014). Moreover, central adiposity has been linked to poorer physical health
and a lower quality of life among PWH (Ken-Opurum et al., 2023; Lake et al., 2017). It
is typically associated with a pro-inflammatory state and coupled with the already
existing HIV-associated inflammation despite VS, central adiposity can exacerbate
concurrent metabolic diseases (Capuron et al., 2017; Milaneschi et al., 2019; Bashiri et
al., 2021). This is critical considering that PWH have been linked to an already
increased risk of metabolic disorders (Nguyen et al., 2017; Sattler et al., 2015; Dimala et
al., 2018). The linear association between WC and cardiometabolic risk allows for a
more accurate prediction of conditions such as cardiovascular diseases and type 2
diabetes (Nuttall, 2015; Flint et al., 2010). That is because measuring WC allows for a
better assessment of visceral fat, a key parameter in central adiposity which in turn is
significantly associated with metabolic syndrome (Liu et al., 2023; Janssen et al., 2004;
Alberti et al., 2005). In terms of mental health and overall quality of life, lipodystrophy

has a significant negative effect on them (Guaraldi et al., 2008b). Studies found that it
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can erode self-esteem, cause psychological distress, and lead to depression and
stigmatization (Echavez and Horstman, 2005). Additionally, a higher risk of
neurocognitive impairment was associated with central adiposity (McCutchan et al.,

2012).

2.3.4. Association between Anthropometric Indicators and Psychosocial
Outcomes

Though psychosocial outcomes (HIV related stigma, depression and anxiety)
have been found to be linked, their interactions with anthropometric indicators among
PWH are unclear (Sax et al., 2020; Rueda et al., 2016). The variations in these

associations maybe due to differences in population samples and methodologies.

2.3.4.1. BMI/WC and HIV-Related Stigma

Some studies found no association between BMI category and stigma (Huis In 't
Veld et al., 2018). While others reported that being underweight (BMI of <18.5 kg/m?)
was significantly associated with stigma (Desta et al., 2025). This was reinforced by
Sharma et al., (2006), Tate and George, (2001), Hernandez, (2016), and Stutterheim et
al., (2011) who conveyed that higher BMI potentially mitigated stigma and depressive
symptoms possibly due to improved body image or a decreased perception of being
visibly ill. Association between WC and stigma varied by sex, with men reporting low
stigma with higher WC while women showing no association (Huis In 't Veld et al.,
2018). Lipodystrophy has also been associated with stigma through the effects of
negative psychosocial consequences (Finkelstein et al., 2015). This is further bolstered
by Power et al. (2003), Echavez and Horstman (2005), Collins, Wagner, and Walmsley

(2000) who reported that lipodystrophy increased feelings of stigmatization.
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2.3.4.2. BMI/WC and Depression/Anxiety in PWH

Multiple studies have found that PWH who are underweight experienced less
symptoms of depression (Huis In 't Veld et al., 2018). Conversely, other studies found
that being underweight was significantly more likely to have depressive symptoms,
including elevated levels and even severe depression (Camara et al., 2020; Blashill et
al., 2012; Zoungrana et al., 2017). Bernard et al., (2020) reported an inverse association
between BMI and mental health symptoms among PWH who were older and living in
low- and middle-income countries, such that PWH with severe depressive symptoms
were more likely to be underweight.

Regarding being overweight, data is likewise conflicting. Memiah et al., (2021)
and Ross et al., (2025), found that despite mental illness symptoms (moderate-to-severe
depressive or anxiety symptoms) being common among PWH with BMI >25 kg/m? the
association was not statistically significant. And that obese PWH experienced better
quality of life and higher health satisfaction (Huis In 't Veld et al., 2018). In opposition,
Levy et al. (2017) reported that obesity was independently associated with either
depression or anxiety disorder. And Musinguzi et al., (2021) further demonstrated that
obesity and depressive symptoms were significantly associated. Other studies suggested
that BMI acted as a moderator to depression particularly its relationship with risky
sexual behavior among PWH (Blashill et al., 2014).

Regarding WC/lipodystrophy, a study by Huis In 't Veld et al. (2018) showed
that high WC was not associated with depression. Additionally, Memiah et al. (2021)
reported that though abnormal waist-to-hip ratio was more frequent in PWH with

depressive symptoms, it was not statistically significant. Other studies noted that
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depression and anxiety were higher among PWH with lipodystrophy than in those
without (Power et al., 2003; Collins, Wagner, and Walmsley, 2000). With elevated
severity of lipodystrophy being significantly associated with increased depressive
symptoms through its association with elevated body image disturbance (Blashill et al.,
2014). Similarly, lipodystrophy was found to be independently associated with
depression though not with anxiety (Preau et al., 2008). Inversely, Steel et al. (2006) did
not find any association between lipodystrophy and depression. This was supported by
Barata et al (2013), who also added that lipodystrophy and anxiety were significantly
associated only before controlling for psychosocial predictors, which suggest that the

association is probably due to unstudied variables.

2.4.Gaps in Literature

A search of the lexical field of anthropometric indicators and psychosocial
outcomes among PWH yielded multiple studies exploring the link between both the
different BMI categories with types of stigmas, depression, and/or anxiety. Most studies
explored BMI or lipodystrophy rather than WC. Additionally, studies mainly looked at
mental health in PWH broadly or focused mainly on depression rather than anxiety
(Brandt et al, 2017). Majority of studies looking at BMI and stigma did not explore HIV
related stigma strictly; they did it through the framework of intersectional stigma
(Denise, 2014; Hernandez, 2016; Panza et al. 2022; Chambers et al. 2015). Furthermore,
other studies explored the mediatory effect of stigma on BMI and mental health.
Inconsistency in study results underscore the multifaceted and nuanced nature of the
possible association between stigma, depression, and anxiety on the one hand, and their

interplay with BMI and WC among PWH on the other. The mixed findings and
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fragmented approach of previous research highlight a significant gap in literature and
emphasize the need for more comprehensive studies that explore how psychosocial
outcomes and anthropometric indicators interact to affect virally suppressed PWH. In
addition to the conflicting data present on the one hand, there is a lack of cultural
sensitivity on the other. Moreover, most studies recruit PWH with mixed suppression
status. This is important in the Lebanese context, where high ART coverage rates are
reported, suggesting that the majority of PWH in Lebanon have achieved VS and this
should be reflected in study populations. Additionally, there is a lack of substantial
HIV-related research in the MENA region and particularly in Lebanon (Abu-Raddad et
al., 2010). To our knowledge, there have been no studies specifically exploring the
association between anthropometric indicators and psychosocial outcomes among

virally suppressed PWH in Lebanon.

2.5.Cultural Considerations

It is widely believed that transgressions of normative social boundaries and
behaviors have led to the spread of HIV; consequently, the stigmatization and ensuing
discriminatory attitudes towards PWH are not only culturally contingent but also
widespread particularly in the MENA region (Monjok et al., 2009; Berk, 2021). In
addition to HIV related stigma, cultural stigmas around mental illness persist and further
complicate an already challenging situation. In the case of depression and anxiety, such
stigmas often delay recognition of these already underdiagnosed and thus undertreated
conditions (Kronfol, 2012; Asch et al., 2003). Moreover, the scarcity of studies on HIV
and its associated topics in this region suggest an implied understanding that these

topics are considered not as culturally important as others, thus adding to the taboo
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nature of HIV (Berk, 2021). In Lebanon, there is a relatively limited body of research,
and so misconceptions and fear towards HIV and PWH persist (Karbasi et al., 2023;
Kahhaleh et al., 2009; Youssef et al., 2021). Among the few studies present, it was
found that the knowledge, attitudes, and practices towards PWH were affected by
sociodemographic factors (Youssef et al., 2021). Better attitudes and practices were
associated with higher knowledge, which in turn was associated with higher education,
older age, and being Christian relative to being Muslim or Druze (Youssef et al., 2021).

As for weight, though the ideal body image differs across cultures, having a slim
body is widely favored within Western societies (Swami et al., 2010; Tiggemann, 2011;
Kostanski et al., 2004). Conversely, many low-and middle-income non-Western
societies view being overweight positively, linking it to wealth, potency, and fertility
(Musaiger et al., 2004; Kaoutar et al., 2022). In the MENA region, weight perceptions
are guided by factors such as age, gender, socioeconomic status, and local and
traditional notions of beauty favor a curvy body (Ford et al., 1990; Khawaja and Afifi-
Soweid, 2004; Alharballeh and Dodeen, 2023; Jalali-Farahani et al., 2021). That said,
increased exposure to Western media has led to a steadily increasing popularity of the
thin ideal in the Arab world particularly among younger generations (Musaiger and Al-
Mannai, 2014; Khawaja and Afifi-Soweid, 2004; Ford et al., 1990; Al Subaie, 2000;
Musaiger et al., 2004; Thomas et al., 2010). Furthermore, it has also led to increased
levels of body dissatisfaction and eating disorders highlighting the link between culture
and psychopathology (Pike and Dunne, 2015; van Son et al., 2006). In Lebanon, most
studies on weight focused on the general population and particularly female adolescents
and young adults with findings aligning with global trends favoring a thin physique

(Yahia et al., 2011; Moustafa et al., 2017; Khawaja and Afifi-Soweid, 2004).
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Consequently, the association between anthropometric indicators and psychosocial

outcomes needs to be discussed within its cultural context.

2.6.Conceptual Framework

Since the association between psychosocial outcomes and anthropometric
indicators among virally suppressed PWH living in Lebanon has not been previously
studied, a conceptual framework (see figure 1) was constructed. This framework
explains the interconnected nature of psychosocial outcomes on the one hand. Weight-
related changes, whether due to ART or disease progression, can affect perceptions of
health and visibility of illness, thereby shape experiences of stigma and diminish mental
health. Additionally, since weight changes among PWH may be accompanied by fat
redistribution, measuring both BMI and WC would provide a thorough and more
comprehensive picture of anthropometry.

The independent variables are BMI and WC, while HIV-related stigma,
depression, and anxiety are the dependent variables. Nadir CD4 level, time since HIV
diagnosis, and level of education are considered covariates, given their documented
influence on both anthropometric measures and psychosocial outcomes (Zhao et al.,
2023; Guaraldi et al., 2023). Other potential confounders include religion, residence,
gender, income, employment, and insurance status are also noted as possible influences
but the sample size would not allow for their inclusion in modeling

Accordingly, the conceptual framework that guides the study is illustrated in

figure one.
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Figure 1. Conceptual Association between Anthropometric Indicators and Psychosocial
Outcomes
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CHAPTER 3

METHODS

This chapter outlines the methodologic approach used in this study, which is
guided by the conceptual framework presented earlier, to investigate the association
between anthropometric indicators and psychosocial outcomes among VS PWH in
Lebanon. The following sections describe the study design, sampling and data
collection strategy, predictors and outcomes of interest along with instruments used, as

well as ethical considerations and statistical analysis plan.

3.1. Research Design

This study was a secondary analysis of already collected data to answer new
research questions. The primary study had a cross-sectional descriptive/correlational
design.

For this study, the variables are as follows:

1. Independent variables: anthropometric indicators measured by BMI and WC.

2. Dependent variable: psychosocial outcomes represented by HIV-related stigma,
depression, and anxiety measured by the HIV stigma scale, Patient Health
Questionnaire-9 (PHQ-9), and Generalized Anxiety Disorder-7 (GAD-7)
respectively.

3. Covariates: level of education, nadir CD4, and time since HIV diagnosis. These
were controlled for, and were chosen based on their importance clinically as
established in previous studies (Rueda et al., 2016; Tsai et al., 2013; Katz et al.,

2013; Seminari et al., 2002)
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3.2. Sampling Strategy and Sample

In the original study, institutional review board (IRB) approval was secured before
a convenience sample of PWH was recruited from the HIV clinic at the American
University of Beirut Medical Center (AUBMC). Recruitment occurred during the clinic
hours of Infectious Disease (ID) Specialist at AUBMC. Data collection took place
between June 2022 and March 2024. The sample inclusion criteria were: 1) Adults aged
18 years or older, 2) People diagnosed with HIV, 3) VS achieved (<200 copies/ml), and
4) on ART for at least 12 months prior to enrollment. Exclusion criteria were: 1)
cognitively impaired individuals who are unable to consent or complete this study’s self-
administered questionnaires, 2) pregnant or breastfeeding women, and 3) individuals with
acute medical or psychiatric conditions that affect their ability to participate in the study.

Eighty participants were needed in the original study, however, only 46 eligible
participants were recruited due to multiple recruitment constraints associated with the
COVID-19 pandemic, economic collapse, and the political instability political instability
and armed conflict. It had a refusal rate of 2.2%, making the final sample size 45
participants. For this study, the sample size is sufficient to address the predefined aims
and to generate estimates relevant to the Lebanese context but underpowered for detecting

small effects.

3.3. Data Collection Procedure and Research instruments

Since this is a secondary analysis, an exemption under category 4 was secured
from IRB. In the original study, the researcher approached eligible participants at the ID

clinics at AUBMC and explained the procedures and possible risks thoroughly, those
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who agreed to participate signed written informed in a private room in the clinic.
Height, weight, and WC were then measured using the clinic’s stadiometer and
measuring tape accordingly. Height and WC were measured in centimeters (cm), while
weight was measured in kilograms (kg). Participant’s BMI was then calculated.
Participants then completed a self-administered questionnaire made up of a
demographic section (see Appendix I), the Participant Health Questionnaire (PHQ-9)
(see Appendix II), the Generalized Anxiety Disorder scale (GAD-7) (see Appendix III),
and the HIV stigma scale (see Appendix IV). The questionnaires were provided in both
English and Arabic versions and took on average 15 to 20 minutes to complete. All
study questionnaires for each participant were assigned a specific study number
matching the unique identifier number assigned to that participant. The questionnaires
were collected at the end of each interview session and stored in a secure location. Chart
review was done to collect Nadir CD4 count. The scores from the screening
questionnaires as well as the anthropometric indicator values and Nadir CD4 count were

entered into an electronic format in a secure data collection sheet.

3.3.1. Sociodemographic Questionnaire

The demographic section included questions on gender, age, marital status,
children, religion, education level, occupational status, place of residence, health
insurance status, monthly income, smoking history, alcohol consumption, caffeine
consumption, illicit drug use, exercise habits, time since HIV diagnosis, mode of HIV
transmission, last and first CD4 counts, and any other medical problems. This data helps
to understand the participants' backgrounds and health behaviors, which can be critical

in studying the association between these variables and psychosocial outcomes.
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3.3.2. Predictors of Interest

The predictors of interest include BMI and WC.

3.3.2.1. Body Mass Index

This is a non-invasive anthropometric tool used to provide a comprehensive
assessment of weight relative to height (Nuttall, 2015). It is frequently used in clinical
settings as it assigns individuals into different weight categories. The BMI is calculated
by dividing weight over height in meters squared (m?) and is measured in kg/m? (BMI =
weight (kg) / [height (m)], ) (CDC, 2024.-a). The categories of BMI are underweight,
normal weight, overweight, or obese, with the latter having multiple subcategories
(CDC, 2024.-a). These categories range from strictly less than 18.5 kg/m?, 18.5 kg/m? to
less than 25 kg/m?, 25 kg/m? to less than 30 kg/m?, and 30 kg/m? or above, respectively

(CDC, 2024.-b).

3.3.2.2. Waist circumference

According to the EACS (2022), having WC > 94 cm (> 90 cm for Asian men) is
considered high and > 102 cm is very high visceral adiposity for men. For women, a
WC > 80 cm is high and > 88 cm is very high visceral adiposity (EACS, 2022). Of note,
these cut-offs are for Middle Eastern populations while other populations may have
different cutoffs (International Diabetes Federation, 2006). Having WC above these cut-
off points is associated with an increased risk for type 2 diabetes, dyslipidemia,
hypertension and cardio-vascular disease in patients with a BMI in a range between 25
and 34.9 kg/m? (Chan et al., 1994; WHO, 2011). The WC was measured by a registered

nurse by first locating the midpoint between the lowest rib and the top of the hip bone
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while participants were standing upright with feet together and arms relaxed at their
sides. A flexible tape measure was wrapped around the waist without compressing the
skin. The measurement is in centimeters (cm) was taken at the end of a normal

exhalation.

3.3.3. Outcomes of Interest

The outcomes of interest are HIV stigma scale, Participant Health Questionnaire

(PHQ-9), and Generalized Anxiety Disorder scale (GAD-7).

3.3.3.1. HIV Stigma Scale

This scale was originally developed by Sowell et al. (1997) and found it to have
good reliability and validity (Emlet, 2005). It also validated in the Lebanese population
and evaluated for cultural appropriateness by a panel of experts in a previous study by
Abboud et al. (2010), and its English language versions was compared for linguistic
equivalence. Both Arabic and English version were offered. It includes 13 items using a
4-point Likert scale to explore how often PWH thought or felt they were stigmatized
because of HIV. Some of the questions included but are not limited to the following, ‘I
felt blamed by others for my illness’ and ‘I feared that people would hurt my family if
they learned about my illness.” The items are scored from 1 (not at all) to 4 (often)
having a total score ranging from 13 to 52. Higher scores represent higher stigma. Three
subscales can be distinguished: distancing, blaming and discrimination (Emlet, 2006;
Emlet, 2005). Abboud et al. (2010) added two yes/no questions related to disclosure and

enacted stigma, which were questions 14 “Did you lose your job because of
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HIV/AIDS?” and question 15 “Did you tell anybody that you are infected with

HIV/AIDS?”.

3.3.3.2. Patient Health Questionnaire-9 (PHQ-9)

This scale was used to measure depression and has been validated in Arabic
speaking populations. It includes 9 items using a 4-point Likert scale, and each item is
scored from O (not at all) to 4 (nearly every day) having a total score ranging from 0 to
27. Regarding severity, scores between 5-9, 10-14, 15- 19, or 20 and above indicated
mild, moderate, moderately severe, or severe depression, respectively. According to the
original study, a score of 10 or above detects depression with 93% sensitivity and 88%
specificity. Functional impairment was assessed based on the tenth question of the
PHQ-9, which asks the following: “how difficult have these problems made it for you to
do your work, take care of things at home, or get along with other people?” The PHQ-9
is valid as both a diagnostic and severity measure (Lowe et al., 2004a, Williams et al.,
2002a, Williams et al., 2002b). When tested in a sample of Lebanese Arabic-speaking
psychiatric outpatients it was found to have excellent internal consistency (a = 0.86) and

good test—retest stability (r = 0.86) (Sawaya et al., 2016).

3.3.3.3. Generalized Anxiety Disorder-7 (GAD-7)

This scale was used to measure anxiety and has been validated in Arabic
speaking populations. It includes 7 items using a 4-point Likert scale, and each item is
scored from O (not at all) to 4 (nearly every day) having a total score ranging from 0 to
27. Regarding severity, scores between 5-9, 10-14, 15 and above indicate mild,

moderate and severe anxiety, respectively. According to the original study, a score of 10
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or above detects anxiety with an 89 % sensitivity and an 82 % specificity. Previous
studies have found the GAD-7 to have high internal reliability (¢=0.93) (Spitzer et al.,
2006). When tested in a sample of Lebanese Arabic-speaking psychiatric outpatients it
was found to have excellent internal consistency (o = 0.91) and good test—retest stability

(r=0.83) (Sawaya et al., 2016).

3.4. Ethical Considerations

IRB approval was secured for this secondary analysis study (BIO-2025-0590).
De-identified dataset was obtained from the data custodian. Confidentiality and
anonymity were preserved, whereby no reporting or publishing of any data that directly
identifies the participants (such as name or medical record number) were made. For the
original study IRB approval was also secured before initiation since it involved human
subjects and access to their medical records, and the dataset was de-identified. In
addition, a written informed consent was obtained from the participants, prior to the
data collection. The informed consent described the study and its aim briefly and
assured the participants of the voluntary nature of participation as well as the risks and

benefits of participation.

3.5. Statistical Analysis

The statistical analysis was conducted using SPSS version 25 and proceeded
through a structured approach to test the study's primary and exploratory hypotheses.
First, all data were screened, cleaned, and assessed for missing data.

Descriptive statistics were used to summarize participant demographics. Sample

characteristics were grouped into sociodemographic (age, gender, marital status,
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educational level, employment status, insurance status, and residence/governate),
behavioral (smoking status, alcohol consumption, illicit drug use, and exercise status),
clinical (time since HIV diagnosis, route of transmission, ART classes used, and nadir
CD4 count), anthropometric, and psychosocial characteristics. Continuous variables
were reported as means and standard deviations (SD) or medians and interquartile range
(IQR), while categorical variables as frequencies and percentages as appropriate.

Linear regression was performed to determine associations between each
anthropometric indicator and each psychosocial outcome separately. Due to lack of
normality of residuals and relatively small sample size, bootstrapping was conducted
with 1000 samples, and statistical significance was determined based on 95% bootstrap
confidence interval. For BMI and WC, where univariate associations with psychosocial
outcomes had a p<0.2, multiple regression was conducted (with said outcome).
Covariates in the adjusted models were chosen conceptually based on literature and
included: education, time since HIV diagnosis, and Nadir CD4 count.

To note, clinically meaningful categorical cutoffs (PHQ-9 >10, GAD-7 >10,
BMI groups, and central obesity cutoffs) were retained for descriptive and exploratory

analyses but interpreted cautiously due to small group sizes.
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CHAPTER 4

RESULTS

The results of descriptive analysis are presented in the following chapter,
alongside the unadjusted and adjusted linear regression analyses. For all the variables in
the study, normality was assessed using the Shapiro-Wilk test, and all continuous
variables (age, nadir CD4, time since HIV diagnosis, BMI); except for WC and nadir
CD4 count, were found to be non-normally distributed and thus presented as medians

and interquartile range.

4.1. Sample Characteristics

The sample included 45 participants. Table 1 summarizes the sociodemographic
characteristics of the study participants. The sample was predominantly male (n=40,
88.9%), majority were single (n=35, 77.8%), university level educated (n=33, 73.3%),
and at least part time-employed (n=35, 77.8%). Most participants resided in urban areas
(n=38, 84.4%), with the distribution being as follows: Beirut (n=23, 51.1%), Mount

Lebanon (n=15, 33.3%), South Lebanon (n=4, 8.9%), and Nabatiyeh (n=3, 6.7%).

Table 1 Sociodemographic Characteristics
Frequency (%) = Median (IQR)

Age (years) 35(30.5-43)
Gender male 40 (88.9%)
female 5(11.1%)
Marital single 35 (77.8%)
status married 10 (22.2%)
Religion Muslim 22 (48.9%)
Christian 18 (40.0%)
Druze 2 (4.4%)
other 3 (6.7%)
Education intermediate/secondary/technical | 12 (26.7%)
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Employment
Residence

Health
insurance

university
unemployed/student
full time/part time
urban

rural

yes
no

33 (73.3%)
10 (22.2%)
35 (77.8%)
38 (84.4%)
7 (15.6%)
29 (64.4%)
16 (35.6%)

In terms of behavioral characteristics, most of the participants reported regular

smoking (n=32, 71.1%), alcohol consumption (n=28, 62.2%), and exercise (n=35,

77.8%). Twelve (26.7%) participants reported illicit drug use.

Clinical characteristics were summarized in table 2, the mean nadir CD4 count

was 368 cells/mm? (£233) and mean time since HIV diagnosis was 6.5 years (£5.1).

The most common route of HIV transmission was sexual exposure (n=36, 80%) while

the remaining 20% (n=9) reported unknown route of transmission. As for type of ART

used 38 (84.4%) used Integrase Strand Transfer Inhibitors-based ART regimen and the

remaining 5 (11.6%) used Non-Nucleoside Reverse Transcriptase Inhibitors based

regimen. To note, all participants had achieved sustained VS and the majority (n=39,

86.7%) reported having no other medical problems.

Table 2 Clinical Characteristics

Nadir CD4 count (cells/mm?)

Time since HIV diagnosis (years)

Route of
HIV
infection

Unknown

Sexual exposure

Median
(IQR)

5(2.5-
8.5)
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Type of Integrase Strand Transfer - - | 38 (84.4%)

ART Inhibitors-based (INSTI)

Non-nucleoside Reverse - - 5(11.6%)
Transcriptase Inhibitors based
(NNRTI)
Unknown - - 2(4.4%)
Medical No - - 1 39(86.7%)
problems ' yeg Dyslipidemia - - 2(4.4%)
other than . 5
HIV/AID Cardiomyopathy - - 1(2.2%)
S Hepatitis B - - 1(2.2%)
Epilepsy - - 1(2.2%)
Hypertension - - 1(22%)

Table 3 summarizes anthropometric characteristics of the sample. The median
BMI was 24.5 (22.4-27.7) with 57.8% (n=26) having normal weight while the
remaining 42.2% were either overweight or obese. The mean WC was 88 cm (£10);
when using sex-specific cutoffs, central obesity was present in 60% of females and 35%

of males.

Table 3 Anthropometric Characteristics

Continuous Mean (SD) Median
(IQR)
BMI (kg/m?) - 24.5 (22.4-
27.7)
WC (cm) 88 (10) -
Categorical Count %
BMI groups normal 26 57.8%
overweight/obese 19 42.2%
WC female cutoff| less than 80 2 40.0%
for central 80 or above 3 60.0%
obesity
WC male cutoff less than 94 26 65.0%
for central 94 or above 14 35.0%
obesity

Table 4 summarizes the psychosocial characteristics of the participants. Overall

stigma had a median score of 1.61 (1.3-2.46) on a 4-point Likert scale (1 = Not at all to




4 = Often). When examining subscales, discrimination had the highest item score of
1.75 (1-2.5) with 55.6% of participants (n=25) reporting experiencing it, followed by
blaming 1.5 (1-2.25) then distancing 1.25 (1-2.25). Participants overwhelmingly
reported having high disclosure concern (91.1%). However, 84.4% reported telling
somebody about their HIV status. Six participants (13.3%) reported losing their job
because of HIV/AIDS.

The median PHQ-9 score was 5 (2.5-8.5). Overall, 19 (42.2%) reporting no to
minimal depressive symptoms, 16 (35.6%) mild symptoms, 8 (17.8%) moderate
symptoms, and 2 (4.4%) moderately severe or severe depressive symptoms. Sleep
disturbance (n=21, 46.7%), having little interest or pleasure in things (n=19, 42.2%)),
and feeling down, depressed, or hopeless (n=19, 42.2%) were the most prevalent
depression items. The median GAD-7 score was 4 (2-9.5), with 25 (55.6%) participants
reporting no to minimal anxiety symptoms, 9 (20%) mild symptoms, 6 (13.3%)
moderate symptoms, and 5 (11.1%) severe anxiety symptoms. Irritability (n=22, 48.9%)

and feeling nervous or on edge (n=21, 46.7%) were the most prevalent anxiety items.

Table 4 Psychosocial Characteristics

Continuous psychosocial outcomes Median (IQR)
PHQ-9 total score 5(2.5-8.5)
GAD-7 total score 4 (2-9.5)
Overall Stigma score 1.61 (1.31-2.46)
Stigma subscales Blaming 1.5 (1-2.25)

Distancing 1.25 (1-2.5)
Discrimination 1.75 (1-2.5)

Categorical psychosocial outcomes Count (%)
PHQ-9 No/ mild depression 35 (77.8%)
>10 Clinically significant depressive 10 (22.2%)

symptoms
No or minimal 19 (42.2%)
mild 16 (35.6%)
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PHQ-9 moderate 8 (17.8%)

severity moderately severe 1 (2.2%)
categories = severe 1 (2.2%)
GAD-7 no /mild anxiety 34 (75.6%)
>10 Clinically significant anxiety symptoms 11 (24.4%)
GAD-7 No or minimal 25 (55.6%)
severity mild 9 (20.0%)
categories = moderate 6 (13.3%)
severe 5 (11.1%)

4.2. Associations between Anthropometric Indicators and Psychosocial Outcomes

In unadjusted bootstrapped linear regression analyses of BMI and psychosocial
outcomes (table 5), higher BMI was significantly inversely associated with overall
stigma (B=-0.048, 95% percentile bootstrap CI [-0.089, -0.002], p=0.014) and
discrimination subscale (B=-0.076, 95% percentile bootstrap CI [-0.131, -0.027],
p=0.002), and showed a borderline inverse association with anxiety (B=-0.331, 95%
percentile bootstrap CI [-0.754, -0.004], p=0.059), Additionally, weaker inverse
associations between BMI and depression (B=-0.221, 95% percentile bootstrap CI [-
0.502,0.183], p=0.133), blaming subscale (B=-0.031, 95% percentile bootstrap CI [-
0.075, 0.021], p=0.149), and distancing subscale (B=-0.036, 95% percentile bootstrap
CI[-0.081, 0.021], p=0.103) were observed.

Adjustment for nadir CD4 count, time since HIV diagnosis, and education in
linear models was computed and bootstrapping done. Higher BMI remained
independently and inversely associated with overall stigma (B=-0.06, 95% percentile
bootstrap CI [-0.093, -0.013], p=0.004) and discrimination subscale (B=-0.09, 95%
percentile bootstrap CI [-0.140, -0.033], p=0.002). In contrast, BMI associations with
depression (B=-0.298, 95% percentile bootstrap CI [-0.572,0.088], p=0.046), anxiety
(B=-0.326, 95% percentile bootstrap CI [-0.760,0.025], p=0.094), distancing (B=-0.051,

95% percentile bootstrap CI [-0.09, 0.005], p=0.016), and blaming (B=-0.04, 95%
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percentile bootstrap CI [-0.086, 0.016], p=0.107) respectively were attenuated and their

confidence intervals included the null value (table 5).

In these models, education was also independently inversely associated with

depression (B=-3.378, 95% percentile bootstrap CI [-6.198, -0.1], p=0.025),

discrimination subscale (B=-0.619, 95% percentile bootstrap CI [-1.185, -0.005],

p=0.046), and distancing subscale (B=-0.645, 95% percentile bootstrap CI [-1.218, -

0.081], p=0.034). Whereas nadir CD4 count and time since HIV diagnosis were not

significantly associated with any of the psychosocial outcomes.

Table 5 Unadjusted and Adjusted Bootstrapped Linear Regression Analyses of BMI
And Psychosocial Outcomes

Unadjusted Linear
regression

Adjusted for nadir CD4,
years since HIV
diagnosis, and education

Stigma

B=-0.048, 95%
percentile bootstrap CI
[-0.089, -0.002],
p=0.014

B=-0.06, 95% percentile
bootstrap CI
[-0.093,-0.013], p=0.004

percentile bootstrap CI
[-0.502,0.183], p=0.133

Discrimination | B=-0.076, 95% B=-0.09, 95% percentile
percentile bootstrap CI | bootstrap CI
[-0.131, -0.027], [-0.140, -0.033],
2 p=0.002 p=0.002
< 5 | Blaming B=-0.031, 95% B=-0.04, 95% percentile
— §D S percentile bootstrap CI | bootstrap CI
E = [-0.075, 0.021], p=0.149 | [-0.086, 0.016], p=0.107
Distancing B=-0.036, 95% B=-0.051, 95%
percentile bootstrap CI | percentile bootstrap CI
[-0.081, 0.021], p=0.103 | [-0.09, 0.005], p=0.016
Depression B=-0.221, 95% B=-0.298, 95%

percentile bootstrap CI
[-0.572,0.088], p=0.046

Anxiety

B=-0.331, 95%
percentile bootstrap CI
[-0.754, -0.004],
p=0.059

B=-0.326, 95%
percentile bootstrap CI
[-0.760,0.025], p=0.094
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In unadjusted bootstrapped linear regression analyses of WC and psychosocial
outcomes (table 6), a significant inverse association was observed with discrimination
subscale (B=-0.026, 95% percentile bootstrap CI [-0.049, -0.001], p=0.037) and overall
stigma (B=-0.015, 95% percentile bootstrap CI [-0.03, 0.004], p=0.092). Additionally,
borderline inverse associations were observed with distancing subscale (B=-0.013, 95%
percentile bootstrap CI [-0.033, 0.008], p=0.194). No significant association was noted
with depression (B=-0.043, 95% percentile bootstrap CI [-0.201, 0.104], p=0.586),
anxiety (B=-0.079, 95% percentile bootstrap CI [-0.245, 0.085], p=0.363), or blaming
subscale (B=-0.006, 95% percentile bootstrap CI [-0.025, 0.014], p=0.538). No
associations between WC and psychosocial outcomes remained significant after

adjusting for nadir CD4 count, time since HIV diagnosis, and education (table 6).

Table 6 Unadjusted and Adjusted Bootstrapped Linear Regression Analyses of WC And
Psychosocial Outcomes

Unadjusted Linear Adjusted for nadir

regression CD4, years since HIV
diagnosis, and
education

Stigma B=-0.015, 95% percentile B=-0.015, 95%

bootstrap CI [-0.030, percentile bootstrap

0.004], p=0.092 CI[-0.033, 0.002],
p=0.096

Discrimination | B=-0.026, 95% percentile
bootstrap CI [-0.049, -
0.001], p=0.037

O —g . Distancing B=-0.013, 95% percentile B=-0.011, 95%
= | = o bootstrap CI [-0.033, percentile bootstrap
gb 3 0.008], p=0.194 CI [-0.030, 0.007],
Z p=0.246
Blaming B=-0.006, 95% percentile

bootstrap CI [-0.025,
0.014], p=0.538

Depression B=-0.043, 95% percentile
bootstrap CI [-0.201,
0.104], p=0.586
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Anxiety B=-0.079, 95% percentile
bootstrap CI [-0.245,
0.085], p=0.363

4.3. Chapter Summary

In this sample of virally suppressed PWH living in Lebanon, psychosocial
outcomes (stigma, depression, and anxiety) were still observed despite sustained VS.
Additionally, BMI was inversely associated with overall HIV related stigma,
particularly the discrimination subscale, and this association remained independent of
HIV disease history. Conversely, WC was not associated with any psychosocial
outcomes in multivariable models. Higher educational attainment was associated with

lower levels of depression as well as discrimination and distancing.
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CHAPTER 5

DISCUSSION

This cross-sectional study explored the association between anthropometric
indicators (BMI and WC) and psychosocial outcomes (stigma, depression, and anxiety)
among VS PWH living in Lebanon. The demographic characteristics of our sample are
comparable to the wider HIV population in Lebanon and thus representative of it.
Overall, the sample was young, predominantly male, educated, employed, and urban
residents. And yet, despite having achieved sustained VS, one in five participants had
clinically significant depression and one in four for clinically significant anxiety,
indicating that clinical stability does not necessarily translate to psychological
wellbeing. That said, perceived HIV-related stigma was generally low to moderate.
Notably, higher BMI was consistently associated with lower perceived stigma, and
discrimination in particular, independent of HIV disease history suggesting a socially

mediated association between body weight and perceived stigma

5.1. Psychosocial Outcomes in PWH in Lebanon

While direct comparisons are limited by differences in study design and
methodology, our findings align with the broader existing literature on psychosocial
outcomes among PWH with some notable distinctions. Perceived stigma was low,
consistent with global studies that reported favorable outcomes in the social &
psychological domains (Pearson et al., 2021; Seguiti et al., 2022).

In Lebanon, only two prior studies have examined perceived HIV stigma

yielding mixed findings (Abboud et al., 2010; El Khoury et al., 2025). Our results align
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more closely with Abboud et al., (2010) despite being conducted contemporaneously
with El Khoury et al., (2025). This inconsistency suggests that symptom status alone
does not account for stigma experiences. Rather, the VS status of our sample, which
indicates adherence to treatment, may partially explain the lower stigma observed,
consistent with evidence linking reduced stigma to better engagement and retention in
care (Pearson et al., 2021). Notably, discrimination experiences emerged as the most
prevalent stigma domain which is remarkably consistent across all studies in Lebanon
(Abboud et al., 2010; El Khoury et al., 2025). Additionally, though disclosure concerns
were high, the majority had disclosed their HIV status to at least one person. This,
coupled with the low perceived stigma suggests that disclosure was limited to trusted
individuals which may have mitigated broader perceived stigma while unintended
disclosure concerns remained.

Globally, depression is estimated to range between 17 to 47% and that of anxiety
to be between 22 to 49% depending on the context and specific populations (Chaponda
et al., 2018; WHO, 2017; Hu et al., 2025). Though our results fall within these ranges,
one difference is that anxiety (24.4%) was found to be more prevalent than depression
(22%) which contrasts data from Lebanon and the broader MENA region, where
depression is consistently reported as the most prevalent psychiatric disorder (Charara et
al., 2017; Ministry of Public Health, 2024). One possible explanation is that in VS
PWH, anxiety may reflect heightened health vigilance. This is supported by
Amirkhanian et al. (2018) that reported greater anxiety was positively associated with
better ART adherence.

Compared to previous studies in Lebanon, our findings show an increase in both

depression and anxiety proportions from a reported 16% and 14.9% in a 2021 study to
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the current 22% and 24.4% for depression and anxiety respectively (Abou Kassm et al.,
2021). These increases are likely best understood within the Lebanese context of
prolonged social, economic, and political instability (including armed conflict) which

coincided with data collection.

5.2.Associations Between Anthropometric Indicators and Psychosocial Outcomes

Traditionally, the psychosocial outcomes (HIV related stigma, depression, and
anxiety) examined in this study have been mainly explored in terms of how they
influence body weight. This study provides a complementary perspective, exploring
how BMI/WC may shape the psychosocial experiences of VS PWH living in Lebanon.
This perspective is particularly relevant to the context of HIV; wherein physical
appearance has historically functioned as a social marker of health and illness.

Higher BMI was found to be associated with lower perceived stigma and
particularly discrimination subscale even after adjusting for nadir CD4, educational
attainment, and years since HIV diagnosis. This suggests that BMI has an independent
role in lowering stigma unrelated to socioeconomic and disease history factors. Given
that BMI affects physical appearance and that stigma is rooted in social judgment,
socially mediated mechanisms, i.e. how people look and how they think others react to
them, represent plausible explanatory pathways. Notably, no association was found
between BMI and depression or anxiety, further highlighting the notion that BMI may
exert greater influence on socially mediated experiences such as stigma than on internal
psychological outcomes. This interpretation is supported by evidence linking higher

weight to a reduced HIV status visibility and enhanced ability to control disclosure
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(Sharma et al., 2006; Tate and George, 2001; Hernandez, 2016; Stutterheim et al.,
2011).

Conversely, WC showed no association with any of the psychosocial outcomes.
Since BMI and WC capture different aspects of the body, it could be that WC only
matters socially when it violates gender norms (Krems & Neuberg, 2022; Krems &
Bock, 2023). That said, the restricted variability of the sample in terms of WC and
gender composition may have limited the ability to detect an association.

The observed BMI associations, coupled with the lack of WC associations,
support stigma frameworks that emphasize the role of physical cues in triggering social
judgment. Higher BMI may reduce the visibility of stereotypical HIV phenotypes,
which have been culturally linked to HIV. Consequently, higher BMI may act as a
protective barrier against inadvertent HIV disclosure and externally oriented stigma,
namely discrimination (Panza et al., 2022). This interpretation is supported by the
strong association observed between BMI and discrimination, indicating that BMI may
affect how PWH may anticipate social treatment rather than how they perceive
themselves (Hernandez, 2016; Stutterheim et al., 2011).

Conceptually, stigma, depression, and anxiety are all multi-factorial constructs,
however the mechanism by which they are influenced may vary. Stigma is shaped by
socially visible characteristics, body size or perceived health, whereas depression and
anxiety by a broader collection of internal and contextual factors (Hatzenbuehler,
Phelan, and Link, 2013; Hammen, 2005; WHO, 2017). These distinctions may explain
why BMI was found to be associated with perceived HIV-related stigma but not
depression or anxiety. Additionally, while higher BMI may reduce illness visibility and

thus reduce HIV related stigma, it may simultaneously expose PWH to weight related
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stigma underscoring the potential interplay between co-occurring stigmas. Within this
framework, our findings indicate that overall body size rather than central adiposity acts
as visible social signals influencing stigma and its related processes, while depression
and anxiety are influenced by less visible determinants. Notably, these observed
associations occurred in a sample which was predominantly normal weight, suggesting
that even small variations in overall body size rather than overt obesity may influence
illness visibility and thus socially mediated experiences.

Furthermore, education emerged as protective factor, as it was independently
and inversely associated with perceived stigma, particularly discrimination and
distancing subscales, along with depression. These associations persisted even after
adjustments for BMI, nadir CD4 count, and years since HIV diagnosis suggested a
protective effect of education against psychological distress and socially mediated
experiences. Conversely, nadir CD4 count and time since diagnosis were not
significantly associated, reflecting a possible predominance of the current clinical
stability and social context in shaping psychosocial outcome among VS PWH.
Moreover, given that BMI was not significantly associated with depression suggests that
education is more protective than weight in relation to depression.

Our findings are particularly noteworthy given that all participants in our study
have not only achieved sustained VS, but are predominantly highly educated, employed,
physically active, and largely had no comorbid medical conditions, representing a
relatively advantaged and bio-medically stable subgroup of PWH. Despite the latter,
PWH still experienced psychosocial outcomes, suggesting that the deteriorating social

and economic context in Lebanon may influence psychosocial wellbeing, beyond
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biomedical indicators alone. A conclusion further reinforced by the key role of

education observed in this study.

5.3. Clinical Implications
Exploring the possible associations between anthropometric indicators (BMI and
WCQ), stigma, and mental health outcomes (depression and anxiety) among PWH is

crucial for optimizing patient treatment in Lebanon, especially beyond VS.

5.3.1. Institutional and National Implications

Our findings encourage the mandatory inclusion of mental health screenings in
routine HIV care. However, given the health risks linked to excess weight a validation
of our hypothesis should not be interpreted as promoting being overweight. Rather, it
underscores the need for culturally sensitive stigma-reduction efforts that use
educational approaches to strengthen coping capacity, self-efficacy, and health literacy.
These interventions would best be implemented if PWH are themselves engaged in HIV
awareness initiatives, advocacy efforts, and peer support groups. In Addition to
extending these interventions to family members and close social networks of PWH.
Currently, there are no explicit Lebanese laws or institutional policies that protect PWH
from discrimination. Thus, institutional and national frameworks addressing structural
stigma should be developed and implemented, alongside the revision and reform of

existing discriminatory laws and policies.

5.3.2. Practice Implications

Given the resource constrained Lebanese healthcare system and the high

dependency on specialist empowering advanced practice registered nurses (APRNs)
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could directly address the psychosocial gaps that persist despite biomedical success.
APRNS are in a unique position to be able to provide scalable longitudinal care for
stable VS PWH. They can do routine viral load & CD4 monitoring, manage HIV
comorbidities, monitor ART side effects & drug interactions. Additionally, our findings
encourage the mandatory inclusion of mental health screenings in routine HIV care,
which APRNs can embed in routine follow ups and provide referrals accordingly.
Furthermore, APRNs can reinforce routine BMI measurements & include WC

measurement for metabolic risk assessment.

5.3.3. Research Implications
Future studies should prioritize larger, longitudinal, and mixed methods designs
that formally test possible mediators (e.g., weight stigma, illness visibility) and

moderators (education, care continuity).

5.4. Strength and Limitations

This study’s findings must be interpreted within Lebanon’s highly complex
socio-political environment, where multiple overlapping crises may confound the
experiences and reporting of HIV-related stigma. Firstly, Lebanese society remains
conservative, with longstanding social taboos around HIV, sexuality, and mental health.
Such cultural conservatism likely contributes to underreporting stigma experiences and
psychological distress due to social desirability bias or fear of judgment. Secondly, data
collection occurred amid the COVID-19 pandemic, which further disrupted healthcare
access, amplified economic hardship, and increased public health anxiety—factors that

could inflate levels of stigma or mental health burden independently of HIV status.
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Further compounding this is Lebanon’s severe economic and financial collapse, which
led to widespread food insecurity, power outages, and currency devaluation—conditions
that have inherently strained mental health and may overlap with stigma-related distress.
Finally, since October 2023, regional armed conflict may have increased levels of
anxiety and depression among Lebanese civilians. These multi-layered contextual
stressors may have confounded the relationships observed in this study and limit the
generalizability of findings to more stable periods or different settings.

Additionally, the study had a small relatively homogenous sample with a cross-
sectional design, limiting statistical power and precluding causal inference respectively.
The study also included self-reported behavior which may introduce biases. That said,
this study employs a methodologically rigorous approach. The sample is clinically well-
defined minimizing confounding by active disease, and the use of bootstrapping
provides for a robust analytical approach appropriate for small sample. In terms of
content, it has contextual and regional novelty, wherein it is the first study of its kind in

Lebanon, culturally sensitive, and integrates both biological and psychosocial aspects.

5.5. Conclusion

This study reveals a complex portrait of psychosocial health among virally
suppressed PWH in Lebanon. Despite biomedical success, PWH still experience
depression and anxiety which are likely exacerbated by the overarching socio-political
and economic crisis. The most striking finding is the inverse relationship between BMI
and HIV-related stigma suggesting that in this cultural context, a fuller physique may
serve as a protective social signal against discrimination. Furthermore, education

emerged as an independent protective factor against both stigma and depression,
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highlighting the enduring importance of socioeconomic resources in shaping
psychosocial wellbeing beyond clinical indicators.

Importantly, despite the integration of mental health services within HIV care,
the persistence of stigma, depression, and anxiety in this VS sample suggests that
current treatment models are insufficiently addressing them. Underscoring the need to
move beyond symptom management towards strengthening upstream social

determinants for prevention and improvement of psychosocial outcomes among PWH.
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APPENDIX 1

SOCIODEMOGRAPHIC QUESSIONAIRE
(ENGLISH AND ARABIC VERSIONS)

In this section, we would like to know some general information about you. Please
tick (x) your answer. Thank you.

1. Gender
[0 Male
[1 Female
[1 Trans-sexual
[J Prefer not to answer

2. How old are you?

3. What is your marital status?
1 Single

Married

Separated

Divorced

Widowed

(0 I I B B

4. Do you have children?
1 Yes (specify number).....
1 No

5. What is your religion?
] Muslim
[  Christian
(] Druze
[ Other

6. Highest education that you received
[ I cannot read nor write
(1 I canread and write
] Intermediate school
1 Secondary school
] Technical studies
1 University degree

7. What is your occupational status?
1 Student
1 Working full time
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10.

1.

12.

13.

14.

15.

16.

1 Working part time
1 Unemployed

. Where do you live (Mouhafaza)?

0 Beirut

[0 North Lebanon
[] Nabatieh

(1 South Lebanon
(1 Bekaa

(1 Mount Lebanon

Do you have health insurance?
1 Yes
1 No

What is your monthly income?

1 <650,000 LL
650,000LL - 1,000,000 LL
1,000,000 LL - 1,500,000 LL
1,500,000 LL - 3,000,000 LL
> 3,000,000 LL
I don’t know

N O B B O

Were you at any point in your life a smoker?
] No

1 Yes, please specify: packs smoked per day, and total years of

smoking

Do you drink alcohol?
1 No
1 Yes, please specify how many drinks per week:

Do you drink caffeine?
] No
1 Yes, please specify how many cups per day:

Have you ever used drugs?
] No
1 Yes, please specify which

Do you exercise?
1 No

"1 Yes, please specify how many times per week:

For how long have you been HIV positive?
1 Since months
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U
U

Since years
I don’t know

17. How do you believe you were infected with HIV?

[

I O B B O

Sex with man

Sex with woman

Injecting drugs

Blood products

Other (specify)
I don’t know

18. What was your last CD4 count?

[
[

CD4 count (specify)
I don’t know

19. What was your first CD4 count?

U
U

CD4 count (specity)
I don’t know

20. Do you have any medical problems other than HIV/AIDS?
1 No

[

Yes (specify)

Recommendations

1. In your own words, what do you think is needed in Lebanon to improve the
quality of life of people living with HIV/AIDS?

2. Do you have any comments that you would like to share?

Thank you very much for participating in this survey
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APPENDIX 2
PATIENT HEALTH QUESSTIONAIRE

PATIENT HEALTH QUESTIONNAIRE- 9(PHQ-

9)

Over the last 2 weeks how often have you been bothered by

any of the following problems? More Mearty

saveral than half avery

fLise “e to indicoteyour anewear) Mot atall
days the days day
1. Littls interest or pleasure indoing things a 1 z 3
2. Feeling down, depressed, or hopeless [0} 1 2 3
3. Trouble falling or staying asleep, or sleeping too much a 1 2 3
4. Feeling tired or havinglitds energy a 1 z 3
5. Poor appetite or overesting [0} 1 2 3
6. Feeling bad sbout yoursalf — orthat you are a failure or
- . - o 1 2 3
hawe let yourself or ywour family down ol
T. Trouble concentrating on things, such 3s reading the
[ 1 2 3

newspaper or watching television

3. naowing or speaking so slowlhy that other people could have
naticed? Or the opposite — being so fidgety or restless that you a 1 2
have besn moving around & lot more than usua

1]

3. Thoughts that you would be better off dead or of hurting

yourself in some way

FOR OFFICE CODIMNG o+ + +

=Total Score:

i wou checked off any problems, how difficult hawve these problems made it for you to do your
work, take care of things at home, or get along with other people?

Mot difficult Somewhat Very Extremely
at all difficult difficult difficult
O O O O
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(ENGLISH and ARABIC VERSIONS)
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(PHQ-9)

e s Ol ce st (BA ALIEN dSLbad & Culle a8

e e L fal (Sllgad 3 )L v Ladle xs)
3 2 1 4] Lol A leas g2 4 plaia Yl AL 2

3 2 1 o FEY. PN RTVON [ FER O PN PR |

alaiils gl ol 2 gill AV S 5l A A el -3

3 2 ! o baladl e STt
3 2 1 0 EPUTE-{ -V N P T
3 2 1 o] JEY s RS gl Al L5
3 o 1 0 Jolaatyl o LML o Laddll e La e J,._.:_n -6
SR e
| ool 5e) A e selad¥) o 58l A4 I -
s 2 1o o e e T
fop_all Oe ila pale da s 28N A8 el b edas -8
3 2 1 0 o el ety Ll s i€ ollh e G 8all e
Bl 54
3 2 1 ) o) el S Bladl e gl Jamity e 219
e
+ + + = Total Score: (FOR OFFICE CODING)

bl aa Jalasll gl A0 il Gl gpdis pliie ) i laay ALEY e JELEAD sha dlinia gde i O oJSlAa ol Ciaaa 1)

Bl casa s e L s e Sl s b
O o O O

s A Gl el stley A e il o5l Y PiZer I, A8 55 Jre adad G coDla gl o, € 0 08 4 Gl sl e Cule s e 1S g SLLYT slee)
o ap i TR |
gl sl o all 5

69



APPENDIX 3

GENERALIZED ANXIETY DEISORDER SCLAE
(ENGLISH AND ARABIC VERSIONS)

GAD-7

(R PYTL “"‘;C;: s A Gy T TR JSLial) SR 5 e A usdalall (pe ganddl) JMA
(eblsad S LN Lade )

3 2 1 0 JETRRA{ g P I U I RVEY PR A
3 2 1 0 A oSatl BN el e 5l ane 22
3 2 1 0 Aalina eladl e Lo el 3.3
3 2 1 0 elA i) 3 4 geall g
3 2 1 0 o33t el Ay pean Al Gl plnY 52515
3 2 1 0 i) g ple 3 e jull .6
3 2 1 0 (aang 8 Ll Uk ) LS Gisalls ) 7

( + + =T )

e Jsandl o L Y Pfizer Inc. 3858 (e daaded Aatay oDl g € 2 € ¢l s salin 0 Zala ¢ Sl ) Dy e L) e
3 sl aall gl A ) gl el 32y 03

70



GAD-7

Over the last 2 weeks, how often have you Not Several M:r; ::an Nearly
been bothered by the following problems? atall days :lays € every day
(Use “0 "to indicate your answer)
1. Feeling nervous, anxious or on edge 0 1 2 3
2. Not being able to stop or control worrying 0 1 2 3
3. Worrying too much about different things 0 1 2 3
4. Trouble relaxing 0 1 2 3
5. Being so restlessthat it is hard to sit still 0 1 2 3
6. Becoming easily annoyed or irritable 0 1 2 3
7. Feeling afraid as if something awful 0 1 2 3
might happen
(For office coding: Total Score T___ = __ _ + ___ + __ )

Developed by Drs. Robert L. Spitzer, Janet B.W. Williams, Kurt Kroenke and colleagues, with an
educational grant from Pfizer Inc. No permission required to reproduce, translate, display or distribute.

71



APPENDIX 4

HIV STIGMA SCALE
(ENGLISH AND ARABIC VERSIONS)

The HIV Stigma Scale

Questions related to your social life

Instruction: this section asks you about the social aspect of your life. Please rate the frequency of
experiencing the items below on a scale of 1 to 4 by circling your answer (1 = not at all, 2 = rarely, 3 =
sometimes, 4 = often).

In the last month Not at all Rarely Sometimes Often

1. I felt blamed by others for my illness

1 2 3 4
2. I felt ashamed of my illness

1 2 3 4
3. Ithought my illness was a punishment
for things I’ve done in the past 1 2 3 4
4. 1 feared that I might lose my job if
someone found out about my illness 1 2 3 4
5. Ifelt compelled to change my

residence 1 2 3 4

because of my illness
6. Tavoided getting treatment because
someone 1 2 3 4
might find out about my illness
7. 1 feared that people would hurt my
family if 1 2 3 4
they learned about my illness
8. Ithought other people were
uncomfortable 1 2 3 4
being with me
9. [Ifelt people avoid me because of my
illness 1 2 3 4

10. I feared I would lose my friends if

they learned about my illness 1 2 3 4
11. I feared my family would reject me if
they 1 2 3 4

learned about my illness
12. T felt I wouldn’t get as good health care
if 1 2 3 4
people knew about my illness
13. T am very careful who I tell that I have

HIV 1 2 3 4
14. Did you lose your job because of HIV/AIDS?
a. Yes
b. No
15. Did you tell anybody that you are infected with HIV/AIDS?
a. Yes
b. No
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